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Executive Summary 

Work Package Three (WP3) of SUPERB project was responsible to gather practical 
experiences across Europe, fostering insights into the ecological, social, economic and 
political dimensions of restoration, including success indicators and reasons for failure. 
This deliverable D3.3. constitutes a comprehensive summary of the gathered data in 
WP3 dealing with the collection of practical knowledge on forest restoration and 
adaptation initiatives.  

This information has been collected using different methods: i) through expert-based 
national assessments; ii) by the implementation of an online questionnaire, (data 
compiled was further transformed into a database); iii) by the compilation of restoration 
projects (described in available databases); iv) through �V�W�D�N�H�K�R�O�G�H�U�¶�V workshops. 

The gathered data and information has been analysed and summarised to provide useful 
insights to the scientific WPs i.e., on economic (WP4), governance (WP5), biodiversity, 
forestry, and climate change (WP6), the demos (WP7) and the upscaling WP (WP8).  

 

Technical Summary 

To gather the practical knowledge on forest restoration in Europe, we considered that 
complementary methods and scales should be considered. The different methods were 
the followings: i) expert-based national assessments; ii) information from projects 
through the implementation of an online questionnaire, (data compiled was further 
transformed into a database); iii) information from projects by the compilation of 
restoration projects (described in online available databases); iv) know-how through 
�V�W�D�N�H�K�R�O�G�H�U�¶�V���Z�R�U�N�V�K�R�S�V��  

Additionally, we leveraged the RESTOR database, the largest global data source on 
restoration practices, to make broad-scale summaries of restoration implementation 
patterns across Europe. We found that a majority of European restoration projects in 
RESTOR aim to �U�H�V�W�R�U�H���W�R�Z�D�U�G�V���³�Q�D�W�X�U�D�O���I�R�U�H�V�W.�´���,�Q���Y�H�U�\���U�D�U�H���F�D�V�H�V�����S�U�R�M�H�F�W�V���D�U�H���I�R�F�Xsed 
on shifting land use towards production forest. Thus, depending on the definition of 
�³�U�H�V�W�R�U�D�W�L�R�Q�´��from different perspectives, these results could vary. 

We compiled 18 national expert-based assessments  on restoration during the last two 
years (2022-2024). This study used a systematic approach to select national experts on 
forest restoration, who then developed national narratives using a predefined template. 
These narratives were analyzed to identify and summarize main patterns. The aim was 
to identify country-specific ecological, social, political and economic characteristics of 
forest restoration, their historical development and the main drivers of change, to 
subsequently derive lessons learned to help guide future restoration initiatives. Forest 
restoration efforts in Europe have evolved through three distinct periods, each 
characterized by different goals, drivers of degradation and change, approaches, 
governance mechanisms and financial instruments:: i) Protection-focused period 
(<1940); ii) Production-focused period (1940-1989); iii)  Multifunctionality-focused 
period (>1990). Our findings indicate that forest restoration efforts in Europe have 
changed from a focus on disaster mitigation and production-oriented practices to a more 
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multifunctional approach emphasizing biodiversity conservation. This transition has been 
shaped by a combination of environmental factors (e.g., the impacts of natural disasters), 
political events (e.g., wars, forest nationalization, and centralized management), legal 
frameworks (e.g., stringent national and international policies), social changes (e.g., rural 
depopulation and shifting societal values), and economic dynamics (e.g., emerging 
funding mechanisms and market fluctuations). However, significant barriers remain, 
including conflicting objectives, inadequate funding, the challenges of climate change, 
and a prevalence of short-term planning. The analysis of these 18 countries highlights 
therefore common challenges and identifies the main drivers of change that are 
described in Erdozain et al. 2024.  

To gather the information on restoration projects, the online SUPERB Practice 
Questionnaire  was designed with the support of the experts from different disciplines 
involved in SUPERB project. After one year (2023-2024), 398 responses were received, 
resulting on a response rate of 26.53%, based on the number of invitations/emails sent. 
Responses were received from restoration projects spanning 31 different European 
countries, encompassing initiatives at the national, transnational, regional, and local 
levels. More than 40% of the answers received correspond to restoration initiatives on 
forest ecosystems, mainly focused on increasing the population of species and 
promoting species regeneration. The findings from the analysis of this questionnaire 
responses offer, for the first time, a comprehensive view of the ecosystems and 
restoration activities that European countries are prioritizing and the evaluation of the 
stakeholders involved. However, there were differences in the level of detail provided 
across countries and respondents, being almost half of the project questionnaires from 
Spain, Austria and Italy. Most of the restoration initiatives considered were mainly 
focused on increasing the population of species/expand the distribution of the species, 
promoting tree/plant regeneration, increasing the resilience of the ecosystem, promoting 
habitats of interest, and protection against erosion. Approximately three-quarters of the 
respondents expected ecological aspects to moderately benefit from the restoration 
objective. Local climate regulation was identified as providing the highest level of benefit 
among the proposed ecological aspects. In contrast, the lowest level of benefit was 
observed in restoration initiatives focused on improving structural diversity. Only few 
respondents provided information on economic aspects of the restoration initiatives, 
such as total costs, or the costs for each stage of the restoration (planning, execution 
and monitoring). 

To gain practical insights and an overview of the vast variety of restoration actions in 
Europe, a collection of existing projects and activities carried out in the period 
2000-2024 that can be found online was created under two categories: i) EU projects 
funded by the European Union, and ii) Local projects. The project database with detailed 
descriptions and provided websites has the potential to answer many questions. 
However, national/local project collection is not exhaustive and has unknown gaps. The 
existing data is a subset of the actual forest restoration activities and the percentages of 
degradation causes, objectives and methods were analyzed. The eight main signs of 
degradation identified were invasive alien species (14%), human disturbances (10%), 
drainage (7%), landscape fragmentation (6%), lack of management (6%), overharvesting 
(6%), agricultural disturbances (6%) and erosion (5%) accounting for more than half 
(60%) of the environmental problems encountered on the categorized project sites. While 
the dominating objectives that were found in the projects descriptions together are 
capacity building (9%), improving or maintaining biodiversity (9%), promoting habitats of 
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interest (8.5%), increasing species populations (8%), increasing resilience of the 
ecosystem (7%), improving water quality (6%), increasing connectivity (5.5%) as well as 
education & science (5%) and increasing awareness (5%). The overall most common 
methods accounting for more than half of the projects are pest and disease control 
(7.7%), management and planning (7.6%), stakeholder engagement (6..8%), 
hydrological interventions (6.6%), planting for reforestation or afforestation (6.1%), 
trainings/workshops/education (5.7%), control/removal of invasive species (5.3%), 
promotion of natural regeneration (5.2%) and knowledge increase (4%). 

In addition to the project database, �V�W�D�N�H�K�R�O�G�H�U�¶�V�� �H�Y�H�Q�W to better understand pitfalls, 
problems and practices in recent forest restoration in different European contexts with 
practitioners from different European countries, were carried out. These workshops 
managed to identify general perceptions and draw meaningful conclusions for policy and 
research needs to support effective long-term forest restoration efforts in Europe through 
a questionnaire and discussions. The practitioners' perceptions of the most significant 
causes of nature degradation over the past decade varied significantly by country. The 
most frequently mentioned causes were pests or diseases (9%, n=52), invasive alien 
species (7%, n=38), and habitat degradation or loss (7%, n=37). The perception of 
various degradation causes differed according to practitioners' roles and levels of 
expertise. The overall perception of the success of forest restoration efforts in their 
respective countries was mostly rated as moderate (41%, n=37 out of 110). Practitioners 
with longer professional involvement in restoration (mid-level and senior level) tended to 
have a more negative perception of the success of these efforts. Additionally, there was 
no clear consensus on the biggest challenges to successful forest restoration at the 
country level, with practitioners citing technical aspects (25%), social aspects (24%), 
environmental challenges (16%), financial aspects (15%), and political and legal aspects 
(12%) as nearly equal obstacles. 

Various methods were used to gather practical information , ranging from project-
specific to national-level data, each serving different work packages (WPs 4-7) and 
catering to diverse end users (WP8). While each method has its own strengths and 
weaknesses, combining them allowed us to capitalize on their individual benefits and 
create a more comprehensive overview of forest restoration knowledge across Europe. 
Despite employing different approaches, similar patterns emerged, offering valuable 
insights that we have translated into lessons learned and preliminary conclusions for 
each WP. This convergence of data from multiple sources strengthens the validity of the 
findings. 

Across the examined sources, some conclusions  can be derived as the recurring 
challenges, including the pervasive effects of invasive species, human disturbances, and 
habitat fragmentation on forest degradation. Restoration objectives encompass not only 
biodiversity improvement but also ecosystem connectivity, resilience, and capacity 
building. Despite these ambitions, there is still a lack of alignment between restoration 
goals and specific activities, with efforts often constrained by financial, technical, and 
legal obstacles. The emphasis on genetic diversity, adaptive species selection, and 
innovative restoration methods such as mixed-species plantings and hydrological 
interventions reflects an evolving approach to forest management. Nonetheless, climate 
change continues to pose significant risks, and knowledge transfer gaps remain a barrier 
to effective restoration. The need for more comprehensive guidelines, stakeholder 
engagement, and the use of modern monitoring technologies is consistently highlighted 
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to address these complex challenges and achieve sustainable forest ecosystems. 
Besides the urgent need to progress in ecological knowledge to finding solutions for 
climate challenges and forest degradation, sociopolitical factors have consistently been 
shown to play a dual role as both obstacles and enablers of effective forest restoration. 
Conflicting policies, particularly between timber production and biodiversity conservation 
or agricultural and forest land use, create difficulties and often leave restoration efforts 
at a disadvantage. Divergent stakeholder interests, from forestry professionals to 
conservationists and economic actors, further complicate these efforts, leading to 
competing agendas that can hinder restoration success. Changes in forest ownership 
(privatization vs. nationalization of forests) and governance (centralization vs. 
decentralization) also strongly influence the efficiency of restoration efforts. In fact, 
property fragmentation is one of the main governance obstacles for the upscaling of 
forest restoration and requires innovative governance and financial solutions. 
Additionally, short project timelines, bureaucratic inefficiencies, knowledge transfer gaps 
between experts and landowners, and geopolitical instability pose further barriers. 
Overcoming these issues will demand better coordination, long-term planning, and 
strengthened cross-sector collaboration. 

 

 
 

 

Keywords 

Forest restoration, challenges, information, practice, knowhow, questionnaire, 
narratives, restoration activities, success indicators. 
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1. Introduction 

Restoration is the key to halt and reverse ecosystem degradation and biodiversity loss. 
Global change and the increasing disturbance intensities reinforce the importance of the 
restoration projects carried out in the different ecosystems so that they are able to be 
adapted to the new conditions. However, large-scale restoration is frequently prevented 
or constrained by socio-economic interests opposing it, inconsistent policies, or a lack of 
capacities/knowledge of land managers and stakeholders. 

The SUPERB project (Systemic solutions for upscaling of urgent ecosystem restoration 
for forest-related biodiversity and ecosystem services) is creating an enabling 
environment for, and demonstration of, large-scale restoration of forests and forest 
landscapes across Europe. One of the specific aims of SUPERB is to deliver evidence-
based practical knowledge on sustainably and successfully managing, governing, and 
financing restoration by learning about barriers and enablers for restoration from the 
wealth of past and ongoing forest restoration projects and activities from across Europe 
and beyond. This evidence-based practical knowledge is mainly compiled in its WP3. To 
compile the vast but scattered practical knowledge of forest restoration from across 
Europe different methods have been considered: i) through expert-based national 
assessments; ii) by the implementation of an online questionnaire, (data compiled was 
further transformed into a database); iii) by the compilation of European restoration 
projects (described in available databases); iv) through sta�N�H�K�R�O�G�H�U�¶�V�� �Z�R�U�N�V�K�R�S�V����
Additionally, with the aim of comparing to a broader global database of restoration 
projects, the data from the RESTOR platform was summarized and compared with the 
results obtained with the SUPERB sources of information. 

In this Deliverable 3.3., the analysis and summary of the gathered data and information 
is presented to provide useful insights to the specific scientific SUPERB Work Packages 
(WPs dealing with economics, governance, biodiversity, forestry and climate change 
aspects) and the demos and upscaling WPs. Therefore, in the next steps of SUPERB, 
the aim is to link practical and scientific knowledge to be synergistically transformed into 
action. As consequence, this practical knowledge will be combined and underpinned with 
the compilation of scientific knowledge, i.e., on economic (WP4), governance (WP5), 
biodiversity, forestry, and climate change (WP6) issues of restoration. In addition to this, 
the comprehensive, multidisciplinary practical and scientific knowledge base collated by 
WP3 has been also synthesised for the different stakeholders considering their potential 
interests. This work - together with the results of the other WPs of SUPERB - will be 
applied, further elaborated and presented in the online Forest Ecosystem Restoration 
Gateway. 
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2. Data sources and compilation methods 

2.1. RESTOR database 

The RESTOR platform (www.restor.eco), founded in 2021 by Crowther Lab at ETH 
Zürich with support from Google, is a global hub designed to support and connect the 
nature restoration community. It is a non-profit spinoff of ETH Zurich that maps and 
categorizes restoration projects, and other efforts such as conservation, around the 
world. It also provides open access to ecological site-level data, enabling users to 
explore restoration opportunities, monitor landscape changes, and learn about 
biodiversity and carbon sequestration. The platform connects restoration action globally, 
fostering collaboration across the ecological restoration movement. RESTOR employs a 
number of regional engagement leads across the world who help on-board projects to 
the platform and direct RESTOR users to resources such as funding databases and 
online capacity building workshops.  

For each project, RESTOR catalogues data on the where (shape file), who (restoration 
organization) and what (practices) of restoration projects. A total of 2,259 RESTOR sites 
in forests and savannahs are present in the European countries covered by the SUPERB 
project. From this subset of the RESTOR database, all relevant RESTOR metadata were 
summarized by country to enable comparisons to the SUPERB data sources (see 
Chapter 4.3 to learn more). Additionally, for direct comparisons to the SUPERB data 
projects, please refer to Milestone 3.4 (Werden et al., 2024) where we summarized the 
percent data coverage by country (e.g., for project goals) for RESTOR and other 
SUPERB data sources.  

 

2.2. Expert-based national assessments 

We compiled 18 national expert-based assessments on restoration during the last two 
years. This study used a systematic approach to select national experts on forest 
restoration, who then developed national narratives using a predefined template. 
Narrative analysis, a qualitative data analysis method, involves documenting and 
analyzing narratives from a study group to understand events and phenomena. These 
narratives were analyzed to identify and summarize main patterns. More information can 
be found in Deliverable 3.2, section 2 (Erdozain et al., 2024). 

Expert Identification and Assessment: Potential candidates were identified through 
�W�K�H�� �6�8�3�(�5�%�� �F�R�Q�V�R�U�W�L�X�P�¶�V�� �V�X�J�J�H�V�W�L�R�Q�V�� �D�Q�G�� �D�� �O�L�W�H�U�D�W�X�U�H�� �V�H�D�U�F�K���� �Z�K�L�F�K�� �U�H�V�X�O�W�H�G���L�Q�� ��������
potential experts from 20 countries. Candidates were scored based on their expertise in 
forest restoration, historical perspective, national scope and other relevant criteria. The 
two highest-scoring experts per country were invited to write the national narratives. We 
managed to ensure the participation of 33 experts from 18 European countries (Austria, 
Belgium, Croatia, Czechia, Denmark, Finland, France, Germany, Greece, Hungary, Italy, 
Netherlands, Poland, Romania, Serbia, Slovenia, Spain, Sweden, Switzerland, UK), 
which prepared the report in groups of 1-4 persons, depending on the country (Figure 
1). 

Template for Nar ratives:  The template defined the structure and the indicators to be 
developed to ensure that all experts followed a similar flow and to facilitate the integration 

http://www.restor.eco/
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and synthesis of the information. The template included an introduction, the main 
narrative body with 38 indicators and a summary table, structured to capture the 
historical evolution, technical, socio-economic and political aspects of forest restoration.  

Data Analysis and Synthesis:  Experts had nine months to complete their narratives, 
with extensions granted as needed. The narratives were checked for completeness, 
consistency and detail, and experts were provided with comments that had to be 
addressed. Final versions were analyzed using text mining techniques, tagging 
sentences with relevant themes for thematic analysis. The results were synthesized to 
extract main patterns, complemented by existing literature where necessary. 

 

 

Figure 1. The 20 European countries for which national experts were invited to write a narrative 
on forest restoration are shown in yellow (light �± the experts are SUPERB partners; dark �± the 
experts are external; stripped pattern �± experts that did not deliver the narrative). 

 

2.3. Practice Online Questionnaire 

Aiming to compile practical experiences from across Europe, offering insights into the 
ecological, social, economic, and political dimensions of restoration, including success 
indicators and reasons for failure, an online questionnaire (considering the variety of 
stakeholders) was designed with the support of all SUPERB WPs and the results were 
subsequently organized into a database.  



14 
 

A detailed description and the complete database are included in Deliverable 3.1 
(Menéndez-Miguélez et al., 2024a). This deliverable, along with the Access Database, 
provide a comprehensive resource for practical knowledge on forest restoration and 
adaptation initiatives led by CSIC (Spanish National Research Council) as part of WP3 
within the SUPERB Project. 

The database is organized according to the topics defined in the online questionnaire, 
consisting of a total of 56 tables. For instance, there are tables dedicated to economic 
aspects and legal aspects related to the restoration actions. All tables can be linked using 
the ID_user, which is a unique identifier to each respondent, allowing for comprehensive 
queries and data analysis. The database was checked and purged.  

In this D3.3, we provided a detailed analysis of the responses compiled. The analysis 
was conducted based on various criteria, including country, type of responses, and type 
of restoration projects implemented across Europe. For further details, please refer to 
Deliverable 3.1.  

 

2.4. Compilation of restoration projects (EU and lo cal) 

In order to gain practical insights and an overview of the vast variety of restoration action 
i�Q���(�X�U�R�S�H�����S�D�U�W���R�I���:�3���¶�V���Z�R�U�N���Z�D�V���W�R���F�U�H�D�W�H���D���F�R�O�O�H�F�W�L�R�Q���R�I���H�[�L�V�W�L�Q�J���S�U�R�M�H�F�W�V���D�Q�G���D�F�W�L�Y�L�W�L�H�V��
that can be found online. For the identification of restoration projects all over Europe, we 
divided project sources into two different project categories:  

1) EU projects funded by the European Union (EU) and often including a variety 
of national and international organizations.  

2) Local projects: Nationally or regionally initiated projects of all scales and 
financing schemes. 

 

EU projects 

Most funding from the EU for forest landscape restoration comes from two major 
programs: INTERREG and LIFE. The respective databases (Interreg �± keep.eu, LIFE  - 
Webgate) are open-access; projects are mainly well-documented and can be filtered with 
keyword and category search. Other websites that were searched are ERDF EC and 
CORDIS EC. Search terms included different keywords for forest landscape restoration 
�± some of them provided by the World Resources Institute (WRI, 2015, Restoration 
Diagnostic, p. 17). 

Themes in Interreg did not fulfill the search details needed for a complex forest 
restoration definition and LIFE target forest habitats had to be filtered separately �± 
amounting to over 90 forest categories (from 91E0 �± Alluvial forests with Alnus glutinosa 
and Fraxinus excelsior to 93A0 �± Woodlands with Quercus infectoria). As a result, 
keyword searches resulted in 588 INTERREG and 1600 different LIFE projects. The list 
was filtered and cleaned manually according to the suitability of projects in active and 
passive forest restoration action. The main criteria in the selection process included: 

https://keep.eu/projects/
https://webgate.ec.europa.eu/life/publicWebsite/search/advanced
https://ec.europa.eu/regional_policy/in-your-country/programmes_en
https://data.europa.eu/data/datasets/cordish2020projects?locale=en
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(A) A consideration for the recent or former ecosystem type : Projects in forests �± 
including also recently felled land, alluvial or riparian forests, waterbodies with 
bogs and mires or tree vegetation or generally woody areas were considered. If 
the habitats mentioned were within the forest or wooded land definition 
(https://www.fao.org/4/ad665e/ad665e03.htm). Grassland and agricultural land 
as well as coastal areas were only included if there was a forest-related 
ecosystem or trees mentioned. 

(B) A differentiation of specific forest restoration action  in projects that dealt with 
forest restoration. Specific restoration actions that were active, passive or directly 
facilitating on-the-ground actions were included. This entails on-the-ground 
conservation efforts, the conceptualization of management plans as well as 
planting and seedling production with active forest restoration measures and 
natural regeneration as an example for passive approaches. 

Singular projects were added to the database by recommendations of partner 
organizations, resulting in the total to 696. In order to directly contact project leads to 
provide information on projects, a time-consuming search for contact E-mails of each EU 
project as well as local project was conducted. More than 180 EU funding-programme 
secretaries, national focal points leaders and local authorities were identified to 
encouraged networking and sharing information on past and ongoing projects with the 
database. 

 

Local projects 

The acquisition of locally and nationally initiated projects proved to be more complex due 
to the heterogeneity of possible activities. We started with the identification of possible 
stakeholder groups that facilitate, enable or execute forest restoration works. This 
resulted in the identification of the following 9 stakeholder groups and possible 
information sources (Figure 2):  

1) Forestry/agricultural ministries and state forest enterprises  

2) Regional forest programs  

3) Private forest owners 

4) Private corporations  

5) Universities  

6) International platforms and networks  

7) NGOs and environmental initiatives  

8) Public databases  

9) National parks 

 

Private Forest Owners were mainly identified by the CEPF (European Network of private 
Forest Owners); examples for European databases that feature local restoration efforts 
are: SER �± Database (society of ecological restoration), EFI Database (European Forest 

https://www.fao.org/4/ad665e/ad665e03.htm
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Institute), ClimateAdapt, Kohesio, plant for the planet, rewilding Europe or Restoration 
funders. International Organizations are for example the GPFLR (Global Partnership for 
Forest Landscape Restoration) or the society of ecological restoration (SER), 
weforest.org or the World Resources Institute (WRI). For each European country, at least 
one representative from each stakeholder group was collected. This resulted in a (non-
exhaustive) list of nearly 500 contact names and 440 e-mail addresses of private people 
and organizations. 

In the following, we conducted a systematic search for each European country 
considering each of the listed stakeholder group and their online representations to look 
for forest restoration actions, databases or networks. The projects were added to the 
database and the search resulted in 994 nationally or locally initiated projects (Figure 3). 

 

 

Figure 2. Important Stakeholder Groups as 
sources for local project information. 
Databases and Platforms are mostly 
internationally structured; the other actors 
are specific for each country of interest. 

  

 

Figure 3. Workflow of the acquisition and search of local projects. Each stakeholder group was 
systematically searched per country and information was collected for local projects. A list of 
organizations in forestry was created during the search per country. 
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2.5. Restoration Workshops in 7 European Countries 

Another method to better understand pitfalls, problems and practices in recent forest 
restoration in different European contexts, was the execution of forest restoration 
workshops with practitioners from different European countries. Our main goal was to 
collect main points of view from forest restoration practitioners. We focused on their 
views and opinions regarding: 

�x Main cause of nature degradation 
�x Highest motivations to engage in forest restoration 
�x Level of success of previous forest restoration attempts 
�x Discussions on positive developments and challenges forest restoration  

 

The completion of five stakeholder events was a milestone of the WP3 that was 
accomplished and documented in November 2023. We even exceeded the required 
number and organized 8 workshops (in Poland, Ireland, Serbia, Bulgaria, Austria, 
Hungary, Germany and Spain). A detailed description of each of the workshops with 
content, background and structure can be found in the SUPERB Milestone Report 3.3 
(Completion of 5 Stakeholder Events) from November 28th 2023 (Hoffmann et al., 2023). 
Seven similar workshops were conducted in both English and local languages: Poland 
(online), Ireland (online), Serbia (in-person), Austria (in-person), Bulgaria (online), 
Germany (online), and Hungary (in-person) (see Figure 1 for dates). All these workshops 
followed a similar format to make data and content comparable. In-person workshops 
used flipcharts, post-its, and posters, while online workshops used interactive charts on 
Miro (https://miro.com) for interactive participation (Figure 2 and 3). The eights workshop 
in Spain was an addition mainly aimed to help fill and distribute the practice questionnaire 
described in section 2.3 and therefore followed a different structure. 

Identification of practitioners 

We defined practitioners who are directly involved in implementing forest restoration 
actions and who have extensive knowledge of these initiatives at local, regional, or 
national levels. We identified these practitioners through a two-step process: 

1) We conducted a thorough desk survey to pinpoint key stakeholder 
organizations. These included umbrella organizations and networks, authorities 
managing transnational programs, national platforms, NGOs, volunteer groups, 
state-owned commercial forestry companies, state forest management 
organizations, INTERREG country representatives, national parks, private forest 
owners, CTFC members, forestry associations, forest state enterprises, and 
government agencies.  

2) We used a snowball sampling method starting with an in-person event (held 
on January 31 and February 1, 2023, in Brussels, Belgium) organized jointly with 
the Prospex Institute from WP2. This event helped identify and get in contact with 
practitioners and representatives in the target countries. As a result, we identified 
159 stakeholder organizations across seven countries: Austria (32 organizations, 
20.1%), Bulgaria (14 organizations, 8.8%), Germany (46 organizations, 28.9%), 
Ireland (12 organizations, 7.5%), Poland (45 organizations, 28.3%), and Serbia 

https://miro.com/
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(6 organizations, 3.8%). Practitioners from these organizations were invited to 
participate in local workshops and an online survey. 

Execution of Workshops 

The geographical distribution of the workshops that were held, and their corresponding 
dates is shown in Figure 4. 

 

Figure 4. Countries and dates of forest restoration workshops that were held. 

 

Each workshop began with an introduction to the SUPERB project, including its goals, 
methods, demo areas, and efforts to collect practical knowledge. This was followed by 
activities to help participants get to know each other and collect sociodemographic 
information. The second part included presentations by local experts on relevant forest 
restoration topics. These talks, delivered in the local language with English slides, aimed 
to spark discussion and included multiple speakers for diverse perspectives. As the core 
of the workshop, participants engaged in guided group discussions to share success 
stories and challenges according to their experiences and suggest solutions to problems. 
They used color-coded stickers (green for positive, pink for challenges, blue for 
perspectives) to facilitate discussion, which was shared and newly discussed with the 
group (Figures 5 and 6). The workshop ended with a discussion on potential solutions, 
synergies and outlooks. 
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Figure 5. Discussion board for in-person-
workshop in Serbia (September 20th, 2023). 

 
Figure 6. Discussion board for online workshop 
in Bulgaria (October 2nd, 2023). 

 

Discussion points and statements gathered from workshop participants about advances, 
challenges, and future perspectives were systematically organized. Key phrases were 
highlighted and categorized into five primary topic groups: Environmental Factors, Law 
and Regulations, Money and Funds, Planning and Technical Aspects, Science and 
Knowledge, and Social Aspects. Additionally, multinomial regression analysis was 
employed to evaluate the perceived success of restoration efforts at the national level. 

 

Follow-up Workshop Survey 

At the end of the workshops, the link to an online survey was handed out in-person to 
the participants (if workshop was held in person) and additionally distributed to the e-
mails of all workshop registrations. The survey was conducted using the EU Survey tool 
(Version v1.5.3, available at https://ec.europa.eu/eusurvey/) and was translated from 
English into all local languages, with a link provided on the EMA's website. 

https://ec.europa.eu/eusurvey/
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Figure 7. Structure of workshop survey. 

The survey had two sections (Figure 7): 
 
(1) A general section to assess 
practitioners' perceptions, collect 
sociodemographic information, and 
determine their level of experience in 
forest restoration; 
 
(2) A specific section to evaluate their 
perceptions of restoration actions they 
had been involved in. This could be either 
answered on 
       (A) a country-level 
       (B) referring to a specific project. 
 
The country-level questions focused on 
general experience of main degradation 
causes, national challenges and success 
perception while the project specific 
questions focused on objectives and 
success of a specific project and how it 
was measured and evaluated. 
 

To identify the most important causes and signs of nature degradation in the 
practitioners' countries over the last 10 years, as well as indicators for evaluating the 
success of restoration actions, we provided a multiple-choice list based on preselected 
causes and indicators from Menéndez-Miguélez et al. (2024b, c). To assess perceptions 
of restoration success at both the country level and specific project levels, participants 
used a ranking scale with five options: very low, low, medium, high, and very high. All 
the survey questions can be found in English in Annex III. 

 

3. Strengths and limitations of the different data sources 

3.1. RESTOR platform 

Strengths  

�x Global database of public restoration engagement:  RESTOR is the most 
extensive global database of restoration projects to our knowledge, with over 
200,000 sites currently on the platform. It is an unprecedented example of a 
global stakeholder engagement and community building tool, do to their 
extensive focus on  public outreach through a team of regional engagement leads 
around the world. The main target groups for integration to the platform are 
locally-led restoration, conservation and regenerative farming projects led by civil 
society and environmentally oriented companies, but the database also includes 
projects led by governments, private companies and individuals, and Indigenous 
groups. The platform therefore is a powerful representation of a wide range of 
stakeholder groups, and the data can be understood as valuable insights of 
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respective restoration priorities across all ecosystems and activities related to 
wide range of ecological, economic, and cultural and spiritual goals (see Chapter 
4.3 for more details). 

�x Data standardization:  All projects uploading data to RESTOR use the same 
standardized format with the same associated metadata. For example, all 
projects have an exact location, an ecosystem type, and a description associated 
with it. Other ecological parameters such as species biodiversity and carbon 
storage potential, and over 30 data layers provide insights to help plan, fund, and 
implement projects.  

Limitations 

�x Unequal coverage : The extent of the database is tied directly to on boarding 
efforts that are led by a team of regional engagement leads employed by 
RESTOR. This means that the number of projects in some countries may be 
under or overrepresented compared to neighbouring countries. Thus, it is not a 
comprehensive database of restoration implementation, but is still represents the 
most extensive database of projects worldwide to date.  

�x Incomplete representation : the data cannot be seen as a complete 
representation of forest restoration. The platform's reach is expanding, but it is 
dependent on users and organizations voluntarily adding their sites. This means 
there are likely many efforts not yet catalogued. 

�x User-Generated Content Quality : Since RESTOR enables users to upload their 
own project medatata, there may be variability in the precision or accuracy of 
user-contributed data, depending on how users define their practices. 

�x Dependence on Satellite Data : RESTOR relies on satellite imagery and global 
data layers, built with a combination of ground based data and remote sensing 
data products, for tracking landscape changes. While high-resolution satellite 
data and global data products are beneficial, will not capture fine-scale ecological 
changes, such as soil health, species diversity, or subtle vegetation shifts, 
particularly in dense forests. 

3.2. Expert-based national assessments 

Strengths 

1. National scope:  The study's national scope allows for the identification of 
general trends and patterns across different regions. This broad perspective is 
essential for understanding the diverse factors influencing forest restoration at 
the European level. 

2. Long time frame:  By covering an extended period (200 years), the study 
provides insights into long-term trends and drivers of change. This temporal 
depth helps in learning from past successes and failures, thereby informing future 
strategies. 
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3. Wide European coverage:  Involving 18 countries from various European 
regions ensures comprehensive coverage of the continent. This geographic 
diversity enriches the analysis by incorporating varied ecological, social and 
political contexts. 

4. Comprehensive indicators:  The study employs a wide variety of indicators that 
encompass social, economic, technical, ecological and political aspects of forest 
restoration. This holistic approach ensures a multifaceted understanding of the 
subject. 

5. Guided narrative template:  The use of a predefined template for the narratives 
ensures consistency and comparability across different countries. This structured 
approach facilitates the integration and synthesis of information. 

6. Harmonization exercise:  Conducting a harmonization exercise ensures that the 
narratives are as comparable as possible. This process addresses discrepancies 
and standardizes the information provided by different experts. 

Limitations 

1. Limited expert perspectives:  With only 1-4 experts contributing to the narrative 
for each country, the findings may reflect a limited perspective. Different experts 
might provide slightly different narratives, indicating some subjectivity in the 
information. 

2. Incomplete coverage of indicators:  Some indicators, particularly economic 
ones, were not well-covered in all countries due to the difficulty in obtaining such 
information. This gap may affect the comprehensiveness of the analysis. 

3. Variability in detail:  There were differences in the level of detail provided across 
countries. This variability can impact the depth and comparability of the 
narratives, potentially skewing the analysis towards countries with more detailed 
submissions. 

 

3.3. Practice Online Questionnaire 

Strengths 

1. International scope �����7�K�H���V�W�X�G�\�¶�V���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���V�F�R�S�H���D�O�O�R�Z�V���I�R�U���W�K�H���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q��
of patterns and common points across various European regions.  

2. Wide European coverage : Obtaining responses from 31 European countries 
ensures wide coverage of the continent. This geographical coverage allows 
covering many different ecological, social and political contexts.  

3. Wide stakeholder coverage : All the types of stakeholders proposed in the 
questionnaire were addressed to varying degrees in the responses received. In 
addition, responses were received from participants across all levels of 
knowledge regarding the reported restoration. These aspects enabled the 
inclusion of diverse perspectives at the different stages of restoration initiatives.  



23 
 

4. Comprehensive data base : The database comprises a total of 56 tables 
categorized into three types: i) Table for Database explanation (AT00), which 
provides explanations for all the information presented in the other tables; ii) 26 
Descriptor tables, which contain explanations for the codes used in any answer 
or question; and iii) 29 Tables containing all the information collected from the 
online questionnaire. The number of records in each table varies significantly 
depending on the level of detail provided by each respondent in their answers. In 
summary, there are 386 records for general respondent data, 219 records for 
general data on the restoration actions implemented, and 202 records for the 
types of objectives of the restoration actions. 

Limitations 

1. Lack of representativeness due to incomplete coverage: 

a. Of some objectives : Four restoration objectives were not covered by any 
of the respondents. It is unclear whether this gap is due to the absence of 
this type of restoration in Europe or if the existing projects have not been 
adequately represented.  

b. Of some countries : No response was received from six countries 
(Luxembourg, Lithuania, Macedonia, Montenegro, Ukraine and Moldova). 
As with the objectives, it is unclear whether this gap is due to the absence 
of restoration projects in the cited countries or if the existing ones have 
not been contacted. 

c. Stakeholders : To varying degrees, all the proposed stakeholders are 
presented in the responses received. However, the type of relation 
�³Other�´��(encompassing landowners and/or organizations that own land, 
private individuals and/or companies with economic interests in the 
restored land, residents of municipalities affected by the restoration, and 
private individuals with interest in the restoration initiative) and NGOs 
were least represented.  

2. Limited information about success and failure indicators : Few information 
was compiled about the indicators proposed to analyse the success of the 
restoration initiatives, neither for concrete values before and after the restoration 
nor for reference areas to estimate these indicators. As these indicators were 
addressed towards the end of the questionnaire, the overall complexity and 
length of the questionnaire may have contributed to limited responses.  

3. Variability in detail : There were differences in the level of detail provided across 
countries and respondents. This variability affects the depth and comparability of 
the results, often hindering a more throughout analysis and the ability to draw 
detailed conclusions.   
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3.4. Project collection 

Strengths 

Both the national as well as the EU project collection offer a vast opportunity of 
knowledge increase about past and ongoing projects.  

1. International scope �����7�K�H���G�D�W�D�¶�V���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���V�F�R�S�H���D�O�O�R�Z�V���I�R�U���W�K�H���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q��
of patterns and common points across various European regions. Local project 
collection consisted of a separated search for activities in each European country; 
even though EU funded projects had some gaps in geographical coverage, the 
data contains EU projects in most European countries. 

2. Representativeness of EU funded projects:  Generally, forest restoration 
projects funded by EU grants can be considered representative by the programs 
INTERREG and LIFE as they are the biggest funding schemes for ecosystem 
restoration in Europe. The documentation of the EU online-databases only 
reports small gaps. Keep.eu (database for INTERREG projects) states that the 
percentage of projects on the platform is 84% of the existing projects. Regarding 
partners, data on main partners is available and partnerships are covered by 
79%. This should cover fairly sufficiently EU funded projects to generate 
knowledge on funding, restoration area, objectives and other parameters.  

3. Wide range of information available : The project database with detailed 
descriptions and provided websites has the potential to answer many more 
questions than the extracted variables (see table in data coverage section 5) 
suggest. Even though the project collection has a limited number of variables that 
were extracted and categorized, there is a huge potential of finding more further 
information from the provided websites and included project descriptions. This 
opens up a wide range of research questions to be answered and explored. 

Limitations  

�x Non-exhaustive project list:  Especially national/local project collection is not 
exhaustive and has unknown gaps. The existing data is only a subset of the 
actual forest restoration activities. Trends can be seen and comparisons between 
EU and local projects can be drawn, but have to be interpreted with caution. 
Issues that might have caused data gaps are:  

a. Language barriers: A major challenge in the local project collection 
were language barriers in the websearch for each of the European 
countries. Even though relevant organizations, state forest companies, 
universities, ministries and other stakeholders were identified beforehand 
and country searches systematically covered the same stakeholder 
groups, relevant websites were often not available in English and have 
been searched with a translator tool.  

b. Keywords and filtering:  some projects use target species instead of 
a certain habitat type, so the filtering for forest ecosystems might have 
excluded some relevant projects. Additionally, Mistranslations of 
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keywords and fuzzy scientific termin�R�O�R�J�\�� �R�I�� �³�I�R�U�H�V�W�� �U�H�V�W�R�U�D�W�L�R�Q�´�� �D�U�H��
possible and projects and efforts might be overlooked despite being 
documented in the local language. 

c. Online representation differences:  some activities might simply not 
be documented online or the information online has the tendency to be 
overly positive and not critical towards successes and failures or the 
effectiveness of methods. 

d. Inconsistent   

�x Data structure:  Local project representation online does not follow a coherent 
pattern or standard. Therefore, some projects and their documentation structure 
do not fit into the project-based collection structure. Several projects have 
numerous restoration actions with very different foci �± distributed over broader 
regions. This is difficult to assess and to reflect in the data structure without the 
loss of detail (Bergwald project Germany has over 200 restoration sites ranging 
from peatland to mountain forest restorations as well as varying restoration 
sizes). Similarly, the ecosystems that are being restored are often a mix of 
different habitats that can be heathland or riverbanks that include trees and 
forests rather than only one forest type.  

�x Stakeholder representation and sustainability:  Many private companies 
based on donations or private investments from companies that deal with tree 
planting activities have a very strong online representation often including simple 
site-specific advertisement to promote an environmentally friendly image. This 
might exaggerate their actual positive impact as the effectiveness and 
sustainability of the actions is not critically examined or documented. On the other 
hand, state forest enterprises and national park organizations often present their 
work differently and more scarcely online as they are less dependent on the 
public image �± the many activities are not as easily publicly accessible, not clearly 
localized and less attractive in presentation. That is why e.g. state forest 
management guidelines or plans with sustainable practices might not be fully 
depicted in the data.  

�x Gaps in indicator information : Due to the high number of projects and a limited 
timeframe for the extraction, the information is not exhaustive and can be 
expanded according to needs and interests. However, due to the nature of 
separately collected data items (=projects) from a wide range of sources and 
languages, the data type and information structure is diverse and complex to 
synthesize across scales and scopes. That is why the information gathered (= 
indicators) - especially from non-EU sources - has gaps in coverage. Here, 
general trends can be seen and comparisons between EU and local projects can 
be drawn, but have to be interpreted with caution. Examples of these indicators 
are: 

a. Funding: As the projects �± especially the national/local ones are not 
an exhaustive list, the funding amount should not be interpreted as total. 
Budget information for local/national projects is often not provided as 
activities are dependent on the amount of funding available and therefore, 
funding often represents the total costs of a project. In most EU projects, 
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several countries are involved and it is not clear how funding is split 
among the partners and the restoration actions and other tasks. 

b. Restoration area:  With the available data coverage, the existing data 
is only a subset of the actual forest restoration activities. Some do not 
come with a restoration size; some provide a number of planted trees as 
an indicator of the scale; in other project descriptions, a whole Natura2000 
region is targeted as an intervention site. 

 

3.5. Restoration Workshops and Survey 

Strengths 

�x Meaningful conclusions: The workshops managed to identify general 
perceptions and draw meaningful conclusions for policy and research needs to 
support effective long-term forest restoration efforts in Europe. They gave a voice 
and a platform for free exchange and discussion on a professional level and 
integrated knowledge exchange with constructive discussion and system critique.  

�x National scope:  The workshop results allow to draw conclusions for the general 
trends and patterns across different countries. The workshop and surveys 
highlight the importance of practical implementation in the success of forest 
restoration activities, emphasizing the crucial roles that diverse groups of 
practitioners play in decision-making and forest restoration realization. This 
included seven European countries: Austria, Bulgaria, Germany, Hungary, 
Ireland, Poland and Serbia. This comprehensive and standardized approach 
ensures a robust understanding of the diverse experiences and needs across 
different regions.  

�x Compilation of unwritten knowledge:  the workshops aim to leverage the 
extensive practical expertise of these practitioners by gathering valuable insights 
on the challenges, innovations, and motivations involved in forest restoration. The 
workshop analysis did create insights into three key areas of on-the-ground 
expertise: (1) identifying the main challenges, positive developments, and 
motivations experienced by practitioners; (2) assessing perceptions of the 
success of past restoration initiatives and actions; and (3) exploring future 
perspectives and needs for forest restoration in Europe. Our approach serves as 
a preliminary model that could be expanded upon in future research projects or 
replicated in other locations and countries. The touched topics and discussions 
collected enabled us to gain an in-depths understanding of stakeholder 
dynamics. 

Limitations 

�x Limited in -depths analysis: While the chosen format allowed us to identify key 
challenges and advances in the implementation of forest restoration projects and 
national initiatives, it did not enable a direct connection between these findings 
and the sociodemographic background of the practitioners or ecological 
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characteristics, such as specific forest types or eco-regions. As a result, the 
measurable effects were confined to the respondents of the follow-up survey.  

�x Uneven sample size of workshop participants across different countries: 
The participation number in the workshops and surveys varied and therefore for 
some countries (e.g. Germany n= 41, Ireland n=58), there was a more diverse 
�U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���S�U�D�F�W�L�W�L�R�Q�H�U�¶�V���S�H�U�V�S�H�F�W�L�Y�H�V���W�K�D�Q���L�Q���R�W�K�H�U���F�R�X�Q�W�U�L�H�V�����H���J�����+�X�Q�J�D�U�\��
n=13). The follow-up workshop survey was more evenly distributed over the 
participating countries, but the data generally still hold a highly qualitative value. 
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4. Comparability between data sources 

4.1. Data sources and different scales 

The wide-range of data collected from the data sources above were compiled using 
multiple methods and at different scales. This requires careful consideration when 
combining the different sources of information as well as harmonization and quality 
control. In Milestone 3.4 (Werden et al., 2024) we summarized the scales that each data 
source covers. Briefly, the data sources above were compiled either at the project-level  
or national-level ; they covered different time periods  (e.g. the expert narrative going 
back 200 years, the project collection covering the last 30 years and the questionnaire 
and workshop focusing on recent experiences) and also represent different 
stakeholder groups  (private small-scale forest owners, private companies, forestry 
institutions, restoration managers, international research institutes).  

Project level: Practice online questionnaire/Project collection/RESTOR:  

RESTOR and the Project database contain project level data. So if results at national 
level are required, summaries of all relevant project data can be made across a country. 
However, it is important to consider the data coverage (i.e., sample size of projects within 
each country) to assess data representativeness. In the workshop surveys the 
participants were offered the choice to answer questions on restoration success and 
challenges on a project or a national/more general scale. Most participants chose to 
answer from a national perspective. 

National level: Narratives / Restoration Workshops 

The narratives are produced on a country-level, so summaries can be produced only at 
the national-level for the time period considered. The practitioners participating in the 
workshops were sharing their knowledge and experience in the exercises and 
discussions from personal experience based on a mix of projects they have participated 
in and on a more general national level. 

Different stakeholder represented  

All the types of stakeholders proposed in the questionnaire were addressed to varying 
degrees in the responses received. In addition, responses were received from 
participants across all levels of knowledge regarding the proposed restoration. These 
aspects enabled the inclusion of diverse perspectives throughout the restoration 
initiatives. 

Time scales 

RESTOR is a relatively recent platform (launched in 2020) ongoing and finished 
restoration efforts that can be monitored over different time-scales. 

Narratives go back the first recorded large-scale initiatives and describe how forest 
restoration approaches and objectives have changed since then and why. As a result, 
narratives provide an overview of how different aspects of forest restoration have evolved 
in the past 150 years. Due to the patterns that emerged after harmonizing and analysing 
the 18 narratives, all these years have been divided into three time periods that are 
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separately described in this deliverable: a protection focused period (before 1940), a 
production focused period (1940-1990) and a multifunctionality focused period (after 
1990).   

The results obtained from the online questionnaire varied in the level of detail across 
different countries and respondents. However, in general, the information collected 
covers projects from 1800 to 2025, with varying degrees of detail. It is important to note 
that the specific question in the online questionnaire was: 'Initial year of the restoration 
project�´�� 

Project search on EU level goes back to documentations in the 1990s. Workshop data 
was mainly collected with a view on present restoration activities, but also based on 
livelong experiences of practitioners. 

 

4.2. Common indicators  

In Milestone 3.4 (Werden et al., 2024), we determined which indicators overlap between 
the SUPERB data sources and RESTOR. Using the database structure of RESTOR 
���Z�Z�Z���U�H�V�W�R�U���H�F�R�����D�V���D���I�U�D�P�H�Z�R�U�N�����Z�H���F�U�H�D�W�H�G���D���³harmonization template�´�����$�Q�Q�H�[���,�9�����W�R��
determine indicators across the four data sources in SUPERB.  

The RESTOR database was used as starting point simply because it has the largest data 
volume. To compare the databases, we identified (Annex IV):    

1) Indicators that overlap (green rows )  

2) Indicators that potentially overlap between at least two data sources on first 
review (yellow rows ) 

3) Indicators that are only present within one data source (red rows )  

In this template we also include an approximate percentage of European forest 
�U�H�V�W�R�U�D�W�L�R�Q���V�L�W�H�V���D�Q�G���Q�X�P�E�H�U���R�I���V�L�W�H�V���I�R�U���H�D�F�K���L�Q�G�L�F�D�W�R�U���E�D�V�H�G���R�Q���W�K�H���³�S�X�E�O�L�F�´���S�R�O�\�J�R�Q�V���L�Q��
the RESTOR database as a proof of concept to make comparisons between the 
questionnaire and narratives databases with common indicators (as of March 6, 2024).  

 

4.3. Representativeness based on RESTOR gathered data 

We leveraged the RESTOR database to make broad-scale summaries of restoration 
patterns across Europe. Below we summarize some main patterns of interest, as well as 
the state of all European forest and savannah related projects in the current RESTOR 
database (as of March 20, 2024) and its ability to make robust summaries about the state 
of European projects.  

In total, there are 2,207 restoration project locations (i.e., shapefiles) in the public version 
of the RESTOR database (summarized in Figure 8). The coverage is most extensive in 
Spain and the UK, where there are 388 and 1314 restoration project locations in the 
database, respectively. These patterns do not necessarily indicate that more restoration 
initiatives are active in certain areas of Europe, but more likely reflect platform on 
boarding efforts, which have been the most extensive in Spain and the UK.  
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Figure 8. Number of projects in forest and savannah in the RESTOR database as of March 20, 
2024 for the countries of interest. Russia has 52 associated restoration projects in the database 
but is not included in the map for ease of plotting. 

The average restoration project size varies widely across countries and appears to be 
the largest in Armenia and the UK (Figure 9). Projects areas are generally relatively small 
(overall mean: 17.3 ha), but the project sizes are quite variable.  

 

Figure 9. Average project size in hectares with standard error bars for projects in forest and 
savannah in countries of interest in the RESTOR database. 
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Most projects in the RESTOR database are using some sort of active (i.e., assisted) 
restoration (Figure 10), though many do integrate forms of assisted natural regeneration 
and/or agroforestry. Passive natural regeneration is not commonly used.  

 

Figure 10. Proportion of projects in forest and savannah in the RESTOR database using specific 
Intervention types in the focal countries of interest. 

 

Projects in the RESTOR database take place on a wide range of pre-intervention land 
types that differ strongly across countries (Figure 11). The most common pre-intervention 
land types are cropland, degraded forest, fully deforested land, and grazing land. Many 
�D�U�H�D�V���D�U�H���D�O�V�R���³�Q�R�W���X�V�H�G���I�R�U���S�U�R�G�X�F�W�L�R�Q���´���E�X�W���W�K�L�V���R�S�W�L�R�Q���S�U�H�F�O�X�G�H�V���F�O�H�D�U���G�H�I�L�Q�L�W�L�R�Q���Rf the 
pre-intervention land use. 
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Figure 11. Proportion of pre-intervention land types for projects in forest and savannah in the 
RESTOR database in the focal countries of interest.   

 

A majority of the restoration projects in the RESTOR database across Europe is aiming 
�W�R���U�H�V�W�R�U�H���W�R�Z�D�U�G�V���³�Q�D�W�X�U�D�O���I�R�U�H�V�W�´����Figure 12). In very rare cases, projects are focused 
on shifting land use towards production forest (likely because of the general user profile 
on RESTOR and Savannah (likely reflecting the dominant vegetation types in these 
regions).  
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Figure 12. Proportion of targeted post-intervention land cover for all forest and savannah projects 
in the RESTOR database in the focal countries of interest. 

 

European restoration projects in the RESTOR database restoration projects differed 
strongly in the relative proportion of projects managed by specific actors country-to-
country (Figure 13). In many cases projects did not indicate what type of actors manage 
�W�K�H�L�U���S�U�R�M�H�F�W�����L���H�������µ�X�Q�N�Q�R�Z�Q�¶�������L�Q���F�D�V�H�V���Z�K�H�U�H���W�K�H�\���G�L�G�����P�D�Q�\���S�U�R�M�H�F�W�V���D�U�H���,�Q�G�L�J�H�Q�R�X�V���R�U��
community managed.  



34 
 

 

Figure 13. Proportion of sites managed by different actors for projects in forest and savannah in 
the RESTOR database in the focal countries of interest. 

 

The land tenure of sites in the RESTOR database also ranged widely (Figure 14). No 
general patterns emerged, but many projects had land tenure centered with 
communities, governments, individuals, and NGOs.  

 

Figure 14. Proportion of sites owned by different actors for projects in forest and savannah in the 
RESTOR database in the focal countries of interest. 

 

Finally, the majority of projects in the RESTOR database indicates that their primary 
project goals were to conserve biodiversity and counteract climate change (Figure 15). 
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Note that projects in RESTOR can select multiple goals, and many do, so many of the 
projects represented in this figure may have selected more than one goal from the list. 
Many projects also emphasized the importance of enhancing ecosystem processes. 

 

Figure 15. Proportion of specific project goals for sites in forest and savannah in the RESTOR 
database for European countries. 

 

5. Relevant information for the SUPERB thematic WPs 

5.1. General Analysis of Expert-based national assessment 

Most indicators were well covered by almost all countries (Table 1), although the level of 
detail provided varied greatly across countries. The indicators that were most poorly 
addressed were the number of initiatives conducted within a period, the reference 
ecosystem chosen, and success indicators measuring success other than restored area. 
The greatest number of relevant indicators was identified for WP6 and WP7, followed by 
WP5 and WP4 (23, 22, 15 and 8, respectively) (Table 1).  
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Table 1. Number and proportion of countries that responded to each indicator in the national 
expert narratives and relevance for each work package 

Indicator 
Work package alignment Data coverage 

WP4 WP5 WP6 WP7 
Number of 
countries 

% 
countries 

Forest area restored   x x 13 72.2 

Geographical distribution x x x x 15 83.3 

Number of initiatives   x  9 50.0 

Types of initiatives   x x 18 100.0 

Spatial scale   x x 12 66.7 

Temporal trend x x x x 13 72.2 

Abiotic conditions   x x 12 66.7 

Driver of degradation   x x 18 100.0 

Ecological condition pre   x x 16 88.9 

Land use pre  x x x 18 100.0 

Potential vegetation and forest type pre   x x 18 100.0 

Sociopolitical conditions pre  x   18 100.0 

Activities   x x 18 100.0 

Approach   x x 18 100.0 

Type of restoration   x x 18 100.0 

Restoration goals x x x x 18 100.0 

Species used   x x 17 94.4 

Reference ecosystem   x x 9 50.0 

Funding beneficiary x    17 94.4 

Funding sources x    18 100.0 

Budget and costs x    16 88.9 

Landowner/manager  x   18 100.0 

Policies  x   18 100.0 

Stakeholders  x   17 94.4 

Stakeholder involvement  x   17 94.4 

Success x x x x 18 100.0 
Ecological condition post, ecological 
recovery   x x 16 88.9 

Land use and management post  x x x 18 100.0 

Monitoring   x x 14 77.8 

Obstacles x x x x 18 100.0 

Other success indicators  x x x 7 38.9 

Socioeconomic improvement  x   17 94.4 

Stakeholder satisfaction  x   15 83.3 

TOTAL 8 15 23 22 15.8 87.9 
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5.2. General Analysis of Practice Online Questionnaire  

Restoration objectives 

Within the 22 possible objectives for the restoration initiatives, the responses received 
were mainly focused on Increasing the population of species/expand the distribution of 
the species (20%), promoting tree/plant regeneration (13%), increasing the resilience of 
the ecosystem (12%), promoting habitats of interest (10%), and protection against 
erosion (9%) (Figure 16). Countries in South-East Europe primarily focus on increasing 
the population of species, while those from Central-West Europe were aimed to promote 
habitats of interest. For countries in North Europe or Central-East Europe there was no 
clear predominant restoration objective.  The analysis also revealed that responses from 
South-West Europe were more focused on the Increasing the population of 
species/expanding the distribution of species, promoting plant/tree regeneration and 
protecting from erosion. 

 

Country coverage 

After one year, 398 responses were received, resulting on a response rate of 26.53%, 
based on the number of invitations/emails sent. Responses were received from 
restoration projects spanning 31 different European countries, encompassing initiatives 
at the national, transnational, regional, and local levels (Figure 17). 

Filtering by the relation to the restoration action or the level of experience of the 
respondents, the number of responses went down (14 people). The majority of these 
respondents (57%) were experts with extensive professional experience in the design, 
execution or monitoring of restorations. The rest of the answers were equally distributed 
between respondents with theoretical knowledge in restoration but no practical 
experience and people involved professionally in the restoration who has participated in 
the design, execution or monitoring of one or more previous restorations.  
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Figure 16. Distribution of the responses obtained on the restoration objective. Numbers appearing 
on each bar correspond to the exact number of responses received for each option. 

 

Figure 17. Distribution of the total number of answers collected through the 
questionnaire by European country.  
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5.3. General Analysis of Project compilation (EU and local) 

Data Coverage 

Table 2 shows the indicators and other main information for the collected projects, how 
they align with the work packages of the SUPERB project and demonstrate the data 
coverage for each indicator. Data was extracted from the information available online 
and from project documents.  

Table 2. Project Collection Database (EU and local) - indicators and other main information fields, 
possible usage for work packages (WP) and data coverage of each indicator for EU, local and all 
projects 

Indicators/Fields  Working package 
alignment  

Data Coverage  
(number of projects)  

 

Indicator  
Data 
type  

WP
4 

WP5 WP6 WP7 
EU 

Local/ 
national  

Total  % 

Country  category x x x x 689 
 

908 
 

1597 100 

Project Name  text x x x x 689 895 1584 99 
Website  link x x x x 483 734 1217 76 
Abstract or 
Description  

text x x x x 
679 761 1440 90 

Start Year  number x   x 227 516 743 47 
End Year  number x   x 226 292 518 32 
Duration (months)  number x   x 636 

 
282 918 57 

Area (ha)  number   x x 77 372 449 28 
Objectives  text, 

categorie
s 

x x x x 

86 399 485 30 
Total Budget ( euros ) number x   x 237 0 237 15 
Funding (euros)  number x   x 224 106 330 21 
Co funding rate %  percenta

ge 
x   x 

6 31 37 2 
Restoration Method  text, 

categorie
s 

 x x x 87 373 460 29 

Restoration Action  text, 
categorie
s 

 x x x 249 373 622 39 

Funding type  category, 
multiples 
possible 

x   x 227 99 326 20 

Degradation causes 
or signs  

text, 
categorie
s 

  x x 88 373 461 29 

Partners (n)  number x x  x 111 242 353 22 
Conservation status  text, 

categorie
s 

 x  x 226 50 226 14 
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Data Analysis for Indicators 

The analysis is based on the data coverage in Table 3. It is an exemplary selection of 
possible topics to investigate more deeply based on the extracted indicators. Further 
combination, cross-referencing, country-specific extraction or other WP-specific can be 
adapted to the specific research questions. Categorical values (objectives, restoration 
methods and degradation causes) are pre-defined in their classes and manually 
extracted from the project abstracts and descriptions. 

 

Country 

Figures 18 A and B show maps of the European countries with project counts in the 
project Database �± differentiated into (A) EU-funded and (B) local/national projects. 
Table 3 contains the total Project number per country and the percentage distribution of 
EU-funded and locally/nationally-funded projects. As one projects can span over multiple 
countries, the counts have a higher sum than the total of all projects collected. 
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Table 3. Data coverage per country of the restoration project collection 

Country  EU (%) Local (%) Projects  
Albania 41.7 58.3 12 
Andorra 100.0 0.0 6 
Armenia 0.0 100.0 23 
Austria 50.0 50.0 100 

Azerbaijan 0.0 100.0 1 
Belarus 12.5 87.5 8 
Belgium 74.1 25.9 54 

Bosnia & Herzegovina 0.0 100.0 18 

Bulgaria 58.9 41.1 56 
Croatia 56.8 43.2 37 
Cyprus 66.7 33.3 12 

Czech Republic 34.8 65.2 46 
Denmark 22.5 77.5 40 
Estonia 40.0 60.0 20 
Finland 64.9 35.1 74 
France 63.5 36.5 96 
Georgia 0.0 100.0 21 
Germany 42.5 57.5 167 
Greece 66.1 33.9 56 
Hungary 48.4 51.6 62 
Iceland 0.0 100.0 35 
Ireland 20.8 79.2 48 

Italy 83.2 16.8 149 
Kosovo 7.7 92.3 13 
Latvia 60.6 39.4 33 

Liechtenstein 20.0 80.0 5 
Lithuania 61.1 38.9 18 

Luxembourg 33.3 66.7 6 
Malta 100.0 0.0 5 

Moldova 0.0 100.0 13 
Monaco 0.0 100.0 2 

Montenegro 9.1 90.9 11 
Netherlands 51.4 48.6 35 

N- Macedonia 15.8 84.2 19 
Norway 0.0 100.0 10 
Poland 68.2 31.8 22 

Portugal 58.3 41.7 48 
Romania 46.6 53.4 73 
Russia 57.1 42.9 7 
Serbia 27.5 72.5 51 

Slovakia 62.5 37.5 40 
Slovenia 73.2 26.8 41 

Spain 66.2 33.8 145 
Sweden 28.7 71.3 94 

Switzerland 16.1 83.9 31 
Turkey 100.0 0.0 2 
Ukraine 33.3 66.7 6 

UK 37.8 62.2 82 
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Figure 18. (A) EU project counts from the search in official EU sites (INTERREG and LIFE); (B) 
National and local project counts from the systematic project web search. 
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5.4. Workshops and Survey 

Sociodemographic assessment 

A total of 203 practitioners participated in the local workshops, while 110 practitioners 
responded to the follow-up online survey. These participants were involved in identifying 
key advances, challenges, and future perspectives for forest restoration across six 
countries: Austria, Poland, Ireland, Germany, Serbia, and Hungary . The majority of 
workshop participants were men (62%). The participants were primarily from the public 
sector (49%), followed by academic institutions (23%), the private sector (17%), and 
NGOs (11%) (Table 4). 

Similarly, the online survey respondents were predominantly men (59%). Most 
respondents (74%) completed the survey in English. Among the respondents, 
"Researcher" was the most commonly selected occupation (27%), followed by those 
working for NGOs (16%) and companies with economic interests in restoration (15%). In 
terms of experience, most respondents identified as having a mid-level of experience in 
restoration practices (31%), while a significant portion (25%) considered themselves to 
possess theoretical expert knowledge (Table 5). 

Table 4. Sociodemographic characteristics of the workshop participants (n=203) 

Sociodemographic variable  Category  Frequency (n)  Percentage (%)  

Gender Male 125 61.6 

 Female 78 38.4 

Organisation type Academic 47 23.2 

 NGO 22 10.8 

 Public 99 48.8 

 Private 35 17.2 

Language preference EN 83 40.9 

in Workshop DE 55 27.1 

 PL 38 18.7 

 BG 13 6.4 

 SR 11 5.4 

 HU 3 1.5 

Nº of  participants Ireland 58 28.6 

In Workshops Germany 41 20.2 

 Poland 39 19.2 

 Bulgaria 22 10.8 

 Austria 16 7.9 

 Serbia 14 6.9 

 Hungary 13 6.4 
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Table 5. Sociodemographic characteristics of the follow-up online survey respondents (n=110) 

Sociodemographic 
variable  

Category  
Frequency 

(n) 
Percentage 

(%) 
Gender Female 42 38.2 

 I prefer not to answer 3 2.7 

 Male 65 59.1 

Occupation Researcher 30 27.3 

 NGO 18 16.4 

 Manager of restoration action 17 15.5 

 
company with economic interests in 
restoration 16 14.5 

 Employee for restoration action 13 11.8 

 Public sector 6 5.5 

 Landowner 4 3.6 

 Local resident 4 3.6 
 Other 2 1.8 

 Level of experience Mid-Level 35 31.8 

 in restoration practice Theoretical 27 24.5 

 Intermediate Level 21 19.1 

 Senior Level 20 18.2 

 Entry level 5 4.5 
 I don't know 2 1.8 

Scale National 78 71.8 

 Local 31 28.2 

Country affiliation Hungary 25 22.7 

 Serbia 22 20.0 

 Bulgaria 13 11.8 

 Poland 12 10.9 

 Austria 10 9.1 

 Germany 9 8.2 

 Ireland 9 8.2 

 Other 10 9.1 
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6. Analysis for WP4 (Economics and Finances) 

6.1. WP4 - Information gathered from the expert-based national 

assessment 

Forest restoration efforts in Europe have evolved through three distinct periods, each 
characterized by different goals, drivers, economic situations and financial mechanisms. 
Historically, economic factors have oftentimes controlled or influenced the amount and 
type of restoration conducted by different countries in each period. These factors can be 
classified into two broad categories: 1) market changes  that influence the demand of 
different forest products and consequently the amount and type of restoration, and 2) 
new funding mechanisms  that enable change and guide the type of restoration that is 
conducted.  

This summary outlines the main economic and financial aspects of forest restoration 
across these periods. The three periods are: 

1. Protection-focused period (<1940) 

2. Production-focused period (1940-1989) 

3. Multifunctionality-focused period (>1990) 

 

Period 1 �± before 1940 

Period overview :  

Some of the first restoration initiatives aimed to address the catastrophic natural 
disturbances (e.g., flooding, avalanches, drifting sands) that ensued centuries of forest 
degradation and deforestation in several countries. Many countries embarked on both 
passive (e.g., forest grazing bans) and active (e.g., large-scale plantation campaigns) 
restoration initiatives to safeguard the protective function of forests against natural 
disasters. In other countries, the main trigger were not natural disasters, but the 
economic disruptions related to timber demand (for the growing mining industry) not 
meeting supply. Fast-growing pioneer species (namely Pinus sp.) tended to be the 
species of choice during the first period, and initiatives were mostly promoted and funded 
by central governments. This period saw moderate to good success in the achievement 
of goals such as erosion control, timber production and job creation. The ecological 
recovery, however, was mostly marginal as the established forests were mostly even-
aged plantations managed with short-rotation clearcut systems and little consideration 
for biodiversity or ecosystem functioning. The main obstacles during this first period were 
conflicting goals and local opposition (with farmers mostly opposing afforestation or 
grazing bans), limited knowledge (species of choice, provenances, etc.), lack of available 
public land and insufficient funding. 

Economics and financing: 

Most of the afforestation was promoted and funded by central governments and regional 
administrations during the first period. However, the land to be afforested was not only 
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state-owned but also community-owned or private, especially in countries and regions 
with a high share of privately owned land. For example, back then, 97% of the forested 
land in the UK was in private hands (Forbes, 1904; Holmes, 1975). In France, more than 
half of the mountain area that was earmarked for afforestation by the 1860 law was in 
private hands and the remaining was owned by municipalities. In Hungary, over three 
quarters of the land were owned by the church or by private owners in 1928 (Kollega 
Tarsoly, 1996). Therefore, the public administration in several countries had to either 
incentivize private owners and communities to afforest their lands (e.g., through for 
example offering tax exemptions, technical support or forest reproductive material) or to 
acquire their land by buying, expropriating or establishing management agreements. 
Acquiring land represented a considerable expenditure of the total budget (e.g., 23.8% 
of the expenditure of the UK Forestry Commission 1920-1933). In Spain, the 
afforestation cost ranged between 120 and 1445 constant euros2022 per hectare (1879-
1940), to which the land acquisition cost of 903 constant euros2022 per hectare had to be 
added.  

The governments spent considerable funds in these initial afforestation initiatives (Figure 
19). For example, the French government allocated 10 million francs (44 million constant 
euros2023) for afforestation during the 10 years following the promulgation of the 1860 law 
on mountain afforestation, and in Romania, 150 million lei (30 million euros, without 
considering inflation) from the state budget were spent between 1882 and 1887 for the 
afforestation of the southern degraded lands.  
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Figure 19. The money spent in afforestation by four countries (UK, Croatia, Switzerland, and 
Slovenia) during the first period and the breakdown of the costs. 

 

However, lack of funding was one of the main constraints for restoration during this 
period. In Spain, for example, the low budget from the public sector was the major 
constraint limiting the ambitious afforestation plans. In Switzerland, the enforcement of 
the restrictions in the field by foresters was hampered by insufficient funding.  

Note that there are exceptions to the state funding; for example, in the Netherlands, the 
afforestation initiatives initially took place on lands which were sold by the government 
and the commons to alleviate debts and bought by the wealthy nobility and industrialists 
who sought profits in these plantations (Boosten, 2016). From 1897 onwards, the 
afforestation initiatives became government-funded instead as these private investors 
were not addressing the growing issue of shifting sands (Thissen, 1991). 

Because these initiatives tended to be labor intensive, these large-scale 
afforestation/reforestation campaigns were quite successful in creating jobs. For 
example, in Spain, it is estimated that one million working days were created in relation 
to restoration during this period (Elorrieta, 1934). 
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Period 2  �± 1940-1990 

Period overview  

This first period was disrupted by a period of wars (namely World War I and II) and 
political instability, which greatly influenced the type and intensity of forest restoration. 
The geopolitical turmoil led to both further forest degradation and deforestation, but also 
to an increase in timber demand due to the need to reconstruct Europe. Hence, most 
countries entered a period in which the focus was mainly on increasing the wood 
biomass productivity in existing and recently established forests. In many cases, this was 
achieved by intensively managing even-aged, monospecific stands (mostly conifers �± 
spruce and pines �± but also hybrid poplars) with little consideration for biodiversity and 
ecosystem services other than timber production (although in some countries the 
protective function remained the highest priority). This challenges the current definition 
of forest restoration, but because reflecting on this period is crucial to understand the 
problems that European forests and forest restoration face these days, we have included 
these initiatives in the report. The nationalization of forests in several countries, the 
centralized management and solid funding mechanisms during this period greatly 
contributed to efficiency in several countries, and forest cover and productivity increased 
considerably. However, much of this socioeconomic success came with an ecological 
price as structurally and compositionally poor plantations replaced habitats of ecological 
value (e.g., mixed beech-conifer stands, species-rich meadows and riparian forests, 
biodiverse pastures and heathlands, wet forests). However, note that there are also 
ecologically successful examples in this period.  

Economics and financing 

Like in the previous period, forest restoration happened in public and private lands, and 
it was mostly promoted by the government that aimed for higher self-sufficiency and 
provision of raw materials after the war. However, unlike the previous period, the second 
period is characterized by a considerable nationalization of privately owned forests post-
WW II in Romania, Croatia, Slovenia, Hungary and Poland as well as by a strong and 
centralized state control of forest management (in these and other countries such as 
Greece, Spain and Italy). These changes in ownership and governance facilitated the 
efficient implementation of the projects, and, thus, large-scale afforestation/reforestation 
goals were mostly achieved. In countries where the private ownership was still prevalent, 
the motivation to plant trees was often economically driven  as timber demand and 
prices were high during this period.  

State funding mechanisms  were often derived from the sale of timber. For example, in 
France, the state created by law in 1945 the National Forestry Funds (Fonds Forestier 
National or NFF), which was mainly financed by a tax on timber sale and used to 
financially incentivize owners in the form of subsidies (in kind �± plants, or in cash �± up to 
50% of the total), allowances (a maximum of 40% of the initial investment and 
maintenance during the first 3 years), low-interest cash loans (0.25% interest, repayable 
in 30-40 years) or contracts (the state planted and maintained the land for the owners 
for 50% of the timber sale) (Legay and Le Bouler 2014). This fund collected 6.7 million 
of constant euros2022 between 1947 and 1999, which were spent to reforest an area of 
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2.2 million hectares with mostly (82%) conifers (Cottin, 1995). In Slovenia, a biological 
depreciation fund was set up from forestry income to cover the costs of the public forest 
service, covering most of the Slovenian initiatives during this period, including the Karst 
afforestation, the diversification of conifer monocultures and the reforestation of 
scrubland and low-�\�L�H�O�G���I�R�U�H�V�W�V�����:�L�Q�N�O�H�U���	���.�U�D�M�þ�L�þ�������������������,�Q��Croatia , a Public Forestry 
Enterprise (SIZ) for the restoration of forests in karst areas was established by law in 
1977, and it was prescribed that 0.05% of the gross income of all economic entities in 
that area should be allocated for this purpose. 

The main restoration goal of this period was vehiculated in the form of regulations (e.g., 
obligations) or financial incentives (e.g., tax benefits). For example, the 1962 Forest 
Act in Netherlands codified into law the obligation for forest managers to replant a forest 
within three years after felling (Van Laar & Van de Kamp, 2000). In Poland, no land tax 
was paid in the 50 years following the afforestation, and the cost of afforestation incurred 
by the owner was deductible from the taxpayer's income. In Spain, the state acquired 
2,945,369 ha of land in consortiums, i.e., contracts signed between the landowner and 
the State whereby the State reforested at no cost to the landowner and the landowner 
repaid the investment costs once the created stand generated a profit. Policies reflecting 
environmental conservation became increasingly common throughout the period as well, 
which were instrumental to promote the declaration of protected forest areas.  

 

Period 3 �± after 1990 

More detailed country-by-country information for this period can be found in Annex I in 
table format, but in summary: 

Period overview  

This type of forest management increasingly showed its shortcomings in the form of 
increased vulnerability to disturbances such as forest dieback related to acid rain, 
droughts, bark beetle outbreaks, or massive windthrows between the 1970s and 90s. In 
parallel, society started to demand a greater recreational use of forests and had growing 
environmental concerns, and timber prices  showed downward trends. All of these 
drivers converged and were picked up in strong policies in the 90s (even earlier in some 
countries) that sought multifunctionality by balancing protective, economic, ecological 
and recreational forest functions. This period is characterized by a shift in the focus of 
restoration from forest quantity to quality, as well as by the diversification of many 
restoration aspects (e.g., sources of degradation, restoration goals and activities, 
species used, sources of funding ). Biodiversity conservation took center stage in most 
of the initiatives discussed in the narratives, following both segregative (e.g., designation 
of protected areas) and integrative (e.g., close-to-nature forest management) 
approaches, and EU policies and funding  became pivotal to incorporate this restoration 
goal. Indicators such as the amount of deadwood or the proportion of deciduous species 
and mixed stands showed positive trends. However, multiple obstacles remain, with the 
most common ones being insufficient funding , conflicting land-use goals (agriculture 
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vs. forest, timber production vs. conservation) in the form of inconsistent cross-sectoral 
policies, ownership fragmentation, browsing and climate change.  

Economics and financing 

The governance and funding of the initiatives also diversified during this period.  

The lack of available public land for restoration was perceived as an obstacle due to the 
fragmentation of holdings, the large number of owners and their perceived disinterest in 
forest restoration (UN and FAO, 2019). In this third period, three financial policy 
instruments  became very relevant to overcome this limitation and encourage private 
owners to restore forests: subsidies or payments for ecosystem services, certification 
and EU funding. In several countries (e.g., Finland, Belgium, Austria, Germany UK), 
landowners that adhered to higher ecological standards (e.g., prohibition on clearcutting 
and the use of fertilizers and pesticides, or the promotion of native deciduous species 
and deadwood) received a greater subsidy  to compensate for potential income loss or 
increased costs. This oftentimes influenced the type of restoration, as shown for example 
in Spain, where, contrary to previous periods, the plantation of oaks became more 
common than that of pines (subsidies were higher for deciduous than conifer tree 
species). Contracts  between forest owners and the administration also became 
increasingly common in countries such as Switzerland, Finland, Sweden or Spain. The 
goal of these contracts is to encourage the consideration of nature conservation values 
on top of legal requirements within a certain time period and with a certain level of 
economic compensation. For example, the METSO program in Finland from 2008 aimed 
to either protect by 10-year environmental forestry subsidy agreements, or restore by 
nature management projects 82,000 hectares of valuable forest habitats in commercially 
managed privately owned forests. By 2022, 73% of the target was achieved with a very 
positive response from stakeholders.   

The introduction in the 90s of soft voluntary regulations in the form of market-based 
certification schemes  (PEFC and FSC) also encouraged some forest owners to take 
biodiversity and ecological aspects into consideration in forest management. In Sweden, 
for example, FSC standards are more specific regarding requirements than the Swedish 
Forestry Act and have promoted good practices such as prescribed burns to favor fire-
specialist species.  

Finally, a new source of funding that has been shaping the type of restoration conducted 
in the third period are the EU funds . The European Agricultural Fund for Rural 
Development (EAFRD), which is implemented by EU countries and co-financed by 
national/regional budgets, funded multiple restoration programs (e.g., afforestation of 
agricultural land under measure M8.1 or reforestation post natural disturbances under 
measure M8.4) across most countries, but also gave rise to conflicts (agriculture vs. 
�F�R�Q�V�H�U�Y�D�W�L�R�Q���� �6�D�U�Y�D�ã�R�Y�i�� �H�W�� �D�O������ �������������� �,�Q�� �3�R�O�D�Q�G���� �I�R�U�� �H�[�D�P�S�O�H���� �(�$�)�5�'�� �D�Q�G�� �R�W�K�H�U�� �(�8��
funding programs to support countries waiting for membership in the EU (e.g., SAPARD, 
PHARE, ISPA), financially contributed to the afforestation of, on average, 10000 ha per 
year between 1990 and 2021, but note that EAFRD funds are becoming less popular in 
the last years. Romania , the measure for the afforestation of agricultural land had a 
budget of 229 M euros for the period 2007-2013, but only 29 projects with a total budget 
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of 185,000 euros were funded. This low absorption rate (0.08%) was attributed to the 
heavy bureaucracy and the low standard costs per hectare. In addition, EU subsidies for 
agriculture are more competitive than afforestation subsidies, which has resulted in forest 
cover increase objectives not being met in countries such as Belgium  and Denmark . 

LIFE and Interreg  programs funded ~700 projects aiming at ecological forest restoration 
over the past 20 years (European Commission, 2023; Interact, 2023). In Austria , for 
example, the EU has funded 32 projects with an average project budget of 4.5 million 
euros. For countries such as Greece, although spatially limited, this type of EU funding 
was pivotal for supporting a new line of restoration with new objectives and stakeholders. 
However, the increase in EU funding was accompanied by a decrease in state funding, 
suggesting that the state has gradually retreated from financing restoration projects. EU 
funded projects  have mostly been successful according to the experts, but the extent 
of the impact tended to be limited in space despite their considerable budget. For 
example, the average project budget of EU co-funded projects in Austria was of 4.5 
million euros, but the area ranged between 0.5 to 2,600 ha per project. 

Still, the main obstacle reported by all countries during this third period is insufficient 
funding . Several countries reported recent governments reducing the budget for nature 
conservation (e.g., Netherlands, Sweden, France), while others mentioned that 
resources allocated for forest restoration had to be diverted to deal with bark beetle 
outbreaks and its consequences (e.g., Germany, Austria). In Slovenia, the government 
funding mechanism that was crucial for the success of the second period stopped with 
the government change, leading to a sharp decline in forest restoration activities (Winkler 
�D�Q�G�� �.�U�D�M�þ�L�þ���� ������������ �.�U�D�M�þ�L�þ���� �������������� �6�R�P�H�� �F�R�X�Q�W�U�L�H�V�� �U�H�S�R�U�W�H�G�� �W�K�D�W�� �V�X�E�V�L�G�L�H�V�� �Z�H�U�H��
insufficient to cover potential income losses (e.g., Hungary), and others pointed out that 
even when the financial compensation was adequate, the lack of trust  in whether the 
subsidies would be maintained in the long term discouraged many owners from engaging 
in restoration (e.g., Belgium, Denmark). In fact, this financial policy instrument (i.e., 
subsidies) has shown several shortcomings in the context of forest restoration including 
uncertainty on the long-term implications, the external financial dependency that it 
creates, the bureaucracy it entails, and the burden for the administration due to the high 
budget that has to be committed for a long period of time.  

 

6.2. WP4 - Information gathered from the Practice Online 

Questionnaire 

Restoration objectives 

Regarding the subset of respondents who addressed economic aspects (11.24%), Table 
6 presents the restoration objectives covered, including the corresponding percentage 
within this 11.24%, and the country where the restoration initiatives were implemented.  

Table 6. Respondents who addressed economic information organized by restoration 
objective and country 
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Restoration objective  % Country  
Increase the population of species/expand the distribution of 
species 

12.5 Belgium, Denmark, 
Greece, Italy, Portugal, 
Spain 

Change in species composition 8.9 Czechia, Italy, Ireland 
To promote tree/plant regeneration 10.7 Italy, Spain 
Improve structural diversity 3.6 Croatia 
Promote habitats of interest 16.1 Austria, Bosnia and 

Herzegovina, Estonia, 
Germany, Portugal 

Increase the resilience of the ecosystem 5.4 Czechia, France, Italy, 
Spain 

Increase landscape complexity 5.4 Finland, Portugal, Spain 
Increase landscape connectivity 3.6 Austria, Italy 
Improve provision of non-timber products 1.8 Italy 
Erosion protection 14.3 Czechia, Slovakia, Spain 
Water provisioning 1.8 Spain 
CO2 capture 3.6 Italy, Spain 
Local climate regulation 3.4 Austria, Italy 
Human health & wellbeing 1.8 Bosnia and Herzegovina 
Other: Re-establish forest with enhanced ecosystem services 
- while maintaining its productive function; Eradicate invasive 
species; Climate change adaptation; Improve biodiversity 
status 

7.1 Bulgaria, Croatia, 
Hungary, Ireland, 
Romania, Slovakia, UK 

  

Country of the respondent 

Regarding the subset of respondents who addressed economic aspects (11.24%), the 
internal distribution of this percentage by country is presented in Table 7. 
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Table 7. Geographical distribution (by percentage) of respondents who addressed 
economic information  

Country  Percentage of responses  
Austria 9.1 
Belgium 1.8 

Bosnia and 
Herzegovina 

3.6 

Bulgaria 3.6 
Croatia 1.8 
Czechia 7.3 
Denmark 1.8 
Estonia 1.8 
Finland 3.6 
France 1.8 

Germany 3.6 
Greece 3.6 
Hungary 1.8 
Ireland 3.6 

Italy 16.4 
Portugal 3.6 
Romania 1.8 
Slovakia 1.8 

Spain 25.5 
UK 1.8 

 

Income before 

Only 19 valuable data, ranging from 150 to 50000 euros/year. Table 8 presents the 
concrete data of the answers collected order in increasing rate of euros/year: 

Table 8. Number of answers received (N) and 
their corresponding income before the 

restoration activity 

Income before (euros/year)  N 
150 2 
254 1 
400 1 
1000 2 
3000 1 
5000 3 
10000 4 
40000 1 
50000 2 
400000 1 
500000 1 

 

Total budget. Costs of plan, execution and monitoring 

The analysis of economic aspects in the restoration initiatives was the most difficult one 
to be carried out. Due to privacy issues, only few respondents provided information on 
economic aspects of the restoration initiatives, such as total costs, or the costs for each 
stage of the restoration (planning, execution and monitoring). Within the information 
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provided, the projects had a total budget that varied from 500 euros to 7,000,000 euros 
annually. Around 86% of these restoration initiatives allocated 50% or more of their 
budget to the execution phase of the project, and, specifically almost 23% of them 
allocated the total budget of the mentioned phase. Only 9.1% of the restoration initiatives 
focused at least half of their budget into the planning phase. An overview of the total 
budget and its distribution for the projects under 1,000,000 euros/year can be observed 
in Figure 20. The monitoring phase was always the one with lowest budget allocated 
and, in many cases negligible. A more detailed analysis regarding aspects such as cost 
per hectare, cost per implemented measure, or comparison to understand why there are 
such large differences between projects would be very interesting. However, there was 
enough information provided to perform this analysis.  

 

Figure 20. Total budget and percentage of the budget assigned to each phase (Planning, 
Execution, and Monitoring) for the identified projects. 

 

Type and amount of funding and co-funding sources 

Within the 13 possible funding sources proposed in the online questionnaire, only 9 were 
chosen, and inside them, the most common corresponded to LIFE Projects. Figure 21 
presents the distribution in increasing rate of the possible funding sources.  
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Figure 21. Distribution of the responses obtained according to the proposed funding sources. 

 

The funding amounts ranged from the 5,000 euros of a fully/partially completed 
restoration project began in 2000 in Slovakia implemented by a very small public 
company (2 to 9 members) without any type of co-funding source, to 8,400,000 euros of 
an Estonian fully/partially completed restoration began in 2010 financed by a the National 
administration with the co-funding of a private company and implemented by a research 
institute.  Within the 42 answers gained regarding the funding source, 74% also had an 
extra co-funding source. In most of the cases (70.4%) the funding amount was lower 
than 1,000,000 euros. From those projects over this quantity, the majority of them were 
funded by LIFE.  

When analyzing the co-funding sources, new figures such as association or fundraising 
appeared. Projects with more than one co-funding source obtained always higher 
quantities, reaching in most of the cases more than 1,000,000 euros as a second funding 
entry. 

 

Responsible institution 

Considering the variability of responses regarding funding and co-funding sources, no 
clear spatial pattern was observed across Europe in the compiled data. Figure 22 shows 
the distribution of responses according to the type of institution responsible for the 
restoration projects. Most of the information gathered originated from projects led by 
public companies, regional administrations, and research institutes. However, when 
categorizing the institutions, the results revealed that 40% of the compiled data came 
from projects led by companies, both private and public, closely followed by those led by 
administrations (37%), which included local, regional, and national levels. The smallest 
percentage (23%) was associated with other types of institutions, such as research 
institutes, universities, or cooperatives of forest owners.  

 
Figure 22. Distribution of the responses obtained according to the responsible 
institution. In yellow, the companies (both public and private), in light brown the 
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administrations (local, regional and national), and in dark brown other 
institutions (research institutes, universities and cooperatives of forest owners). 

Indicators 

Regarding the subset of respondents who addressed economic aspects (11.24%), Table 
9 presents the level of agreement to the proposed indicator for each restoration objective. 
This level has been estimated as the mean value of all the compiled responses for each 
indicator and objective (�7 means agreement with the proposed indicator, X means 
disagreement with the proposed indicator, ? means the respondent was not sure about 
�L�W�����³No responses�´���P�H�D�Q���W�K�H�U�H���Z�H�U�H���D�Q�\���U�H�V�S�R�Q�V�H���W�R���W�K�L�V���L�Q�G�L�F�D�W�R�U���� 

 
Table 9. Level of agreement the subset of respondents who addressed economic aspects 

have with the proposed indicators 

Objective  Indicator  Level of agreement  
1 Abundance species 1 �7 

Abundance species 2 �7 
Abundance species 3 �7 
Total number of species �7 

2 Abundance species 1 �7 
Abundance species 2 �7 
Abundance species 3 �7 

3 Regeneration cover (%) �7 
4 Volume of standing deadwood (m3/ha) �7 

Volume of lying deadwood (m3/ha) �7 
Structural diversity �7 

5 Microhabitat abundance No responses 
6 Occupied area by the habitats of interest �7 
7 Resilience of the system X 
8 Number of patches in the restored area No responses 

Average patch size (ha) No responses 
Number of patch types No responses 

9 Number of connections or corridors between patches No responses 
Total length of ecological connections/corridors (km) No responses 

10 Hunting/fishing (total number of individuals) No responses 
Mushroom resources (kg/ha) No responses 
Forest fruits production (kg/ha) No responses 
Resin production (kg/ha) No responses 
Cork production (kg/ha) No responses 
Apiculture production (kg of honey/ha) No responses 

11 Soil loss by area and year (t/ha year) �7 
Ground vegetation cover (%) �7 

12 Organic matter content of the surface horizon (% of organic 
matter) 

�7 

13 Annual average streamflow (% or rainfall) �7 
Annual average baseflow (% of rainfall) No responses 
Annual average stormflow (% of rainfall) No responses 

14 Quality water for human consumption ? 
Quality water for the ecosystem ? 

15 Mean peak stormflow (m3/s) of the 10 biggest annual 
storms 

No responses 
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Annual average baseflow (% or rainfall) No responses 
Annual average stormflow (% or rainfall) No responses 

16 Wood yield SP1 (m3/ha year) �7 
Wood yield SP2 (m3/ha year) No responses 
Wood yield SP3 (m3/ha year) No responses 
Wood value No responses 
Biomass yield SP1 (t/ha year) ? 
Biomass yield SP2 (t/ha year) No responses 
Biomass yield SP3 (t/ha year) No responses 

17 Aboveground biomass (kg/ha year) �7 
18 °C temperature reduction for the mean daily maximum 

temperature for the warmest month 
�7 

°C temperature increase for the mean daily minimum 
temperature for the coldest month 

No responses 

19 PM10 adsorption (kg/m2 year) No responses 
20 Improvement of other ecological functions �7 
21 Number of recreation visits from the inhabitants of the 

surrounding area 
�7 

Note. �7 means agreement with the proposed indicator, X means disagreement with the proposed indicator, 
? �P�H�D�Q�V�� �W�K�H�� �U�H�V�S�R�Q�G�H�Q�W�� �Z�D�V�� �Q�R�W�� �V�X�U�H�� �D�E�R�X�W�� �L�W���� �³No responses�´�� �P�H�D�Q�� �W�K�H�U�H�� �Z�H�U�H�� �D�Q�\�� �U�H�V�S�R�Q�V�H�� �W�R�� �W�K�L�V��
indicator. 

 

6.3. WP4 - Information gathered from the Project Compilation (EU 

and local)  

Please see for indicator coverage and descriptive data information Section 5 for the 
Project Compilation. 

 

Project Start 

Figures 23 and 24 show the number of projects in the project database collection and 
their respective year when they were initiated (Figure 23) and ended (Figure 24). EU-
funded projects have their highest initiation numbers around the year 1999; local/national 
projects in the database peak in the year 2022. This can be justified with various 
explanations �± data availability, environmental awareness and funding being three of 
them. EU-funded projects are well (and centrally) documented over the last three 
decades and depict growing environmental awareness and political engagement since 
the 1990s. Local and national efforts in forest restoration were mainly accessed online 
where projects use websites for representation, networking and participation. This has 
become a new tool and was not available in former years. The distribution of project end 
dates shows that the majority of both national and EU projects does not show a long 
projection in the future and has a peak around the year 2022. 
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Figure 23. Project Starts - differentiated between EU and local/national projects. 

  
Figure 24. Project Ends - differentiated between EU and local/national projects. 

 

Project Duration 

Figure 25 differentiates project duration between EU and local projects and depicts a 
trend for EU projects to have typical periods between 3-6 years with a peak at 4 and 5 
years; while national/local projects typically have s short project duration under 1 year. 
In the collected data, this might be explained by the many small-scale planting activities 
of NGOs and private corporations that involve civil societies. These are often limited to 
a small timeframe of a few days contrasting long-planned EU-funded projects. There is 
only a small amount of projects with a duration longer than 10 years. From a planning 
and funding perspective, this makes sense; from a long-term and monitoring perspective, 
this is a limiting factor to implement sustainable and long-lasting changes. 
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Figure 25. Project duration compared between EU and local/national projects. 

 

Costs/Funding 

The Top10 funded countries for EU forest restoration projects can be seen in Figure 26 
and the Top10 countries with the highest national or local funding for projects are shown 
in Figure 27. With the highest total national funding in Greece being ~200 million euros 
and the highest total EU funding in Belgium being 40 million euros, the data shows, that 
forest restoration in Europe is not only funded by EU grants, but can also be vastly 
financed through national funds, private corporations, local donors and civil society. The 
two graphs cannot be compared directly as the collection methods for EU and national 
projects is very different, the national project collection has bigger gaps and the collection 
is less exhaustive. But it can be seen which countries are highly EU funded and which 
ones have a high national restoration support.  
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Figure 26. Top-10 EU-funded countries for forest restoration projects between 1990 and 2024. 

 

 

Figure 27. Top-10 locally/nationally funded countries for forest restoration projects. 
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Area/Funding 

Figure 28 depicts the connection between funding and the restored area.  Even though 
a correlation between funding and area can be drawn, the intensity varies between 
project types and therefore make direct determination of costs for forest restoration per 
area difficult.  

Especially in EU projects, other objectives than direct planting activities - like public 
engagement, knowledge transfer, policy framing, administration, monitoring etc.- can be 
more dominant and money is often invested in these indirect restoration facilitators.  

Due to data gaps in documentation, but also the vast diversity of activities, determining 
a representative area of ecosystem restoration in Europe is also difficult to achieve. With 
the available data coverage, the existing data is only a subset of the actual forest 
restoration activities. Trends can be seen and comparisons between EU and local 
projects can be drawn but must be interpreted with caution. Forest restoration area 
funded by LIFE and INTERREG can be considered more representative for the EU-
funded projects than the project collection is for local/national projects (See limitations). 

 

Figure 28. Connection between restored area (log) and funding amount. 

 

6.4. WP4 - Information gathered from the Workshops and Survey 

Motivation 

Regarding motivation, practitioners rated "Stability" (the desire to preserve and stabilize 
nature for survival) as the strongest motivator for engaging in forest restoration (20%, 
n=70). This was followed by motivations such as "Gaining Knowledge" (14%, n=47), 
"Responsibility" (10%, n=36), "Bringing Change" (10%, n=34), and "Climate Change 
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�0�L�W�L�J�D�W�L�R�Q�����������������Q� �����������)�L�Q�D�Q�F�L�D�O���P�R�W�L�Y�D�W�L�R�Q���O�L�N�H���³�(�F�R�Q�R�P�L�F���E�H�Q�H�I�L�W�´�����Q� �������D�Q�G���³�)�X�W�X�U�H��
�,�Q�Y�H�V�W�P�H�Q�W�V�´�����Q� ���������Z�H�U�H���J�L�Y�H�Q���U�H�O�D�W�L�Y�H�O�\���O�R�Z���L�P�S�R�U�W�D�Q�F�H���D�V���P�R�W�L�Y�D�W�L�Q�J���I�D�F�W�R�U�V����Figure 
29). 

Success Evaluation 

The overall perception of the success of forest restoration efforts in their respective 
countries was mostly rated as moderate (41%, n=37 out of 110). Practitioners with longer 
professional involvement in restoration (mid-level and senior level) tended to have a 
more negative perception of the success of these efforts. There was no clear consensus 
on the biggest challenges to successful forest restoration at the country level, with 
practitioners citing technical aspects (25%), social aspects (24%), environmental 
challenges (16%), financial aspects (15%), and political and legal aspects (12%) as 
nearly equal obstacles. 

 

Figure 29. Practitioners' rating of the strongest motivation to engage in forest restoration (n=346 
ratings from 203 workshop participants). 

 

Synthesis of advances, challenges and perspectives  

The synthesis of discussion points from the workshops held across seven countries 
revealed several common themes and local specifics regarding forest restoration. A 
study on the challenges and more in-depths-analysis of discussion points is recently in 
preparation in collaboration between workshop organizers and WP3 members. Here, we 
will give an overview of some WP4-relevant findings and discussion points. 

In total, 85 discussion points were identified, categorized into advances (28 elements), 
challenges (38 elements), and perspectives (19 elements). The most attention during the 
workshops was given to the challenges of forest restoration. Key challenges identified 
included issues within the topic groups of Science and Knowledge (21%, n=13) and 
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Social Aspects (21%, n=13), followed by Law and Regulations (17%, n=11), Planning 
and Technical Aspects (16%, n=10), and Money and Funds (16%, n=10). Common 
challenges discussed were the significant impacts of climate change and extreme 
weather events, difficulties in restoring highly degraded sites, overexploitation of 
resources, problems translating scientific knowledge into practice, and conflicting 
national and international policies on forest management and conservation. 

Additionally, the study found that financial resources greatly influence the scope of 
restoration actions, reflecting competing interests and imbalances among local, national, 
and international goals. While EU programs and national funds are critical, green 
investment models and sustainable certification schemes are increasingly seen as 
providing direct financial benefits. Practitioners also highlighted the importance of 
strengthening socio-economic benefits to local communities and landowners to ensure 
the long-term success and acceptance of restoration initiatives. 

The workshops underscored the importance of well-adapted forest reproductive material 
and the availability of high-quality seeds in forest nurseries to ensure resilient and cost-
effective restoration initiatives. Despite the recognition of scientific advancements, 
practitioners pointed out the need for site-specific support in decision-making, 
particularly in the context of prioritizing restoration objectives amidst climate change 
risks. 

 

Workshop Discussions 

Funding and Resources: Workshop discussions frequently mentioned that while 
funding opportunities for forest restoration are available through various government 
programs, EU  initiatives and an increasing private involvement suc�K���D�V���³�S�O�D�Q�W�L�Q�J���W�U�H�H�´��
activities, there are significant gaps in how these funds are allocated and utilized. The 
funding is often short-term, project-based, and lacks the continuity needed for the long-
term nature of forest restoration projects. This mismatch between funding cycles and 
restoration timelines creates challenges in sustaining efforts over multiple decades, 
which is essential for restoring forest ecosystems.  

Participants also highlighted the lack of human resources and skilled labor as a critical 
barrier. There is a need for more investment in training programs to build a workforce 
capable of implementing complex restoration projects, including those involving 
innovative methods or addressing specific ecological requirements. 

Many landowners, especially private ones, lack incentives or subsidies to participate in 
restoration efforts and prioritize ecosystem restoration. This is particularly evident in 
fragmented management systems.  

In some cases, funds intended for forest conservation are misallocated (e.g., towards 
road construction or projects that do not directly benefit ecosystems). Challenges include 
insufficient subsidies for planting and seeding materials and short funding periods, which 
hinder long-term impacts. There are also administrative difficulties in utilizing these funds 
effectively. A specific issue in Bulgaria was the reliance on natural reforestation with 
difficulties in sourcing reproductive materials.  
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Funding and Resources:  Effective project management emerged as a vital component 
of successful forest restoration initiatives. The need for strategic, long-term planning was 
emphasized, with suggestions to develop comprehensive management plans that extent 
beyond the typical 5- to 10-year scope, envisioning restoration and management 
activities over a century or more. 

Discussions highlighted the challenges of coordination among multiple stakeholders, 
including government agencies, non-governmental organizations, local communities and 
private landowners. There is a need for clearer roles and responsibilities, streamlined 
communication channels, and conflict resolution mechanisms to ensure all parties are 
aligned towards common restoration goals.  

 

Regulations and Institutional Considerations : Conflicts between forest management, 
nature conservation, and other land uses like agriculture and tourism were frequently 
discussed. Complex regulations and contradictions between conservation and forest 
laws often impede restoration progress. 

Increased support from governmental bodies, such as forest agencies and national 
strategies, has been recognized, but challenges exist with inconsistent regulations. In 
many countries, forest management is highly regulated, which sometimes hinders 
innovative approaches. There are calls for better coordination between states and 
national institutions to improve outputs and align policy actions with restoration goals.  

 

Motivation and Collaboration : The workshops noted an encouraging trend of 
increasing public interest and corporate engagement in forest restoration. However, the 
motivation among local communities and stakeholders varies widely. Restoring trust 
between stakeholders is a significant challenge, particularly in regions where past 
initiatives have failed or where forestry advice has been perceived as ineffective or 
misleading.  

The lack of communication between stakeholders, such as private owners, forest 
engineers, and conservation authorities, was highlighted. The importance of fostering 
collaboration was underscored, with calls for creating platforms for dialogue and 
knowledge exchange. This would include regular forums or networks where practitioners 
can share experiences, successes, and failures, thereby building a collective 
understanding of what works and what does not in different contexts. 

 

Knowledge Sharing : A recurrent topic was the need for improved knowledge-sharing 
mechanisms. Participants stressed that many practitioners work in isolation, with limited 
access to broader networks or the latest research findings. There is a strong desire for 
more accessible, practitioner-friendly knowledge repositories that provide practical 
guidance and lessons learned from other restoration projects.  

The role of local schools and educational programs in fostering a culture of forest 
restoration and stewardship was also discussed.  Engaging younger generations and 
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incorporating restoration principles into educational curricula could help build long-term 
societal support for these efforts. 

 

6.5. WP4 - Lessons learnt and preliminary conclusions 

Narratives 

�x Lack of funding has been an obstacle throughout all three periods.  

�x Private property has and still is an issue, with governments spending big amounts 
of money in either buying land, signing contracts or paying subsidies to achieve 
restoration goals. Innovative funding with new actors (private investors for 
example) is needed. 

�x Most successful large-scale initiatives throughout history reported strong and 
stable funding mechanisms such as state funding based on the sale of forest 
products. 

�x EU funding programs were key for a shift in restoration objectives and 
approaches in the third period (90s).  

�x Yet, countries continue to report insufficient funding as a main obstacle, so there 
is an urgent need for innovative funding mechanisms. 

�x �&�K�D�Q�J�H�V���L�Q���W�K�H���G�H�P�D�Q�G���D�Q�G���Y�D�O�X�H���R�I���G�L�I�I�H�U�H�Q�W���I�R�U�H�V�W���S�U�R�G�X�F�W�V���D�Q�G���V�H�U�Y�L�F�H�V���K�D�Y�H��
�V�W�U�R�Q�J�O�\���L�Q�I�O�X�H�Q�F�H�G���W�K�H���W�\�S�H���R�I���U�H�V�W�R�U�D�W�L�R�Q�����)�R�U���H�[�D�P�S�O�H�����G�H�F�U�H�D�V�H�G���G�H�P�D�Q�G���I�R�U��
�I�X�H�O�Z�R�R�G�� ���I�R�V�V�L�O�� �I�X�H�O�V���� �D�Q�G�� �J�U�R�Z�L�Q�J�� �W�L�P�E�H�U�� �G�H�P�D�Q�G�� ���P�L�Q�L�Q�J�� �L�Q�G�X�V�W�U�\���� �O�H�G�� �W�R�� �W�K�H��
�F�R�Q�Y�H�U�V�L�R�Q���R�I���P�D�Q�\���G�H�F�L�G�X�R�X�V���F�R�S�S�L�F�H���I�R�U�H�V�W�V���W�R���F�R�Q�L�I�H�U�R�X�V���K�L�J�K���I�R�U�H�V�W�V���� 

�x �,�P�S�R�U�W�D�Q�W���W�R���H�Q�V�X�U�H���W�K�D�W���U�H�V�W�R�U�D�W�L�R�Q���L�Q�L�W�L�D�W�L�Y�H�V���S�U�R�Y�L�G�H���P�D�U�N�H�W�D�E�O�H���E�H�Q�H�I�L�W�V�����H���J������
�Q�R�Q���W�L�P�E�H�U���S�U�R�G�X�F�W�V���V�X�F�K���D�V���W�U�X�I�I�O�H�V�����Z�L�O�G�O�L�I�H���W�R�X�U�L�V�P�����W�R���H�Q�F�R�X�U�D�J�H���O�D�Q�G�R�Z�Q�H�U�V��
�W�R���H�Q�J�D�J�H���L�Q���O�R�Q�J���O�D�V�W�L�Q�J���U�H�V�W�R�U�D�W�L�R�Q�� 

 

Practice Online Questionnaire 

�x �'�H�V�S�L�W�H���W�K�H���Y�D�U�L�D�E�L�O�L�W�\���R�I���U�H�V�W�R�U�D�W�L�R�Q���J�R�D�O�V�������������R�I���W�K�H�P���K�D�Y�H���E�H�H�Q���F�R�Y�H�U�H�G���L�Q���W�K�H��
�V�X�E�V�H�W���R�I���U�H�V�S�R�Q�G�H�Q�W�V���Z�K�R���D�G�G�U�H�V�V�H�G���H�F�R�Q�R�P�L�F���D�V�S�H�F�W�V�� 

�x �0�R�V�W���R�I���W�K�H���U�H�V�S�R�Q�V�H�V���Z�H�U�H���U�H�O�D�W�H�G���W�R���/�,�)�(���S�U�R�M�H�F�W�V���L�P�S�O�H�P�H�Q�W�H�G���E�\���F�R�P�S�D�Q�L�H�V����
�E�R�W�K�� �S�U�L�Y�D�W�H�� �D�Q�G�� �S�X�E�O�L�F���� �7�K�H�� �O�L�P�L�W�H�G�� �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�� �R�I�� �O�R�F�D�O�� �R�U�� �U�H�J�L�R�Q�D�O��
�D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�V���P�D�\���E�H���G�X�H���W�R���D���O�D�F�N���R�I���H�Q�J�D�J�H�P�H�Q�W���R�U���F�R�Q�W�D�F�W���Z�L�W�K���W�K�H�P�� 

�x �&�R�P�S�L�O�L�Q�J���E�X�G�J�H�W���R�U���F�R�V�W���L�Q�I�R�U�P�D�W�L�R�Q���Z�D�V���T�X�L�W�H���F�K�D�O�O�H�Q�J�L�Q�J�����7�K�L�V���P�D�\���E�H���G�X�H���W�R��
�S�U�L�Y�D�F�\���F�R�Q�F�H�U�Q�V���R�U���W�K�H���O�D�F�N���R�I���L�Q���S�H�U�V�R�Q���L�Q�W�H�U�D�F�W�L�R�Q���W�K�D�W���D�Q���R�Q�O�L�Q�H���T�X�H�V�W�L�R�Q�Q�D�L�U�H��
�R�I�I�H�U�V�� �W�R�� �D�G�G�U�H�V�V�� �U�H�V�S�R�Q�G�H�Q�W�V�
�� �T�X�H�V�W�L�R�Q�V���� �H�Y�H�Q�� �W�K�R�X�J�K�� �D�� �F�R�Q�W�D�F�W�� �H�P�D�L�O�� �Z�D�V��
�D�O�Z�D�\�V���D�Y�D�L�O�D�E�O�H�� 
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Project compilation 

�x Apart from EU financing programs like INTERREG and LIFE, a big amount of 
money that was invested in forest restoration in the past 30 years came from 
national, public and private sources. The exact amount is not determined, but the 
collected projects represent an approximation. 

�x The amount of money invested in a restoration does not necessarily correlate 
with the forest area restored. Especially in EU projects, other objectives than 
direct planting activities and other facilitating actions (like public engagement, 
knowledge transfer, policy framing, administration, monitoring etc.) can be more 
prevalent. 

�x EU-funded projects have their highest initiation rates around the year 1999; 
local/national projects in the database peak in the year 2022. This can be justified 
with various explanations �± data availability, growing environmental awareness 
and incised private funding being three of them. 

�x EU projects have typical duration periods between 3-6 years with a peak at 4 and 
5 years; while national/local projects typically have a short project duration under 
1 year. These are often limited to a small timeframe of a few days contrasting 
long-planned EU-funded projects. 

 

Workshop Survey 

�x Regarding motivation, practitioners rated "Stability" (the desire to preserve and 
stabilize nature for survival) as the strongest motivator for engaging in forest 
�U�H�V�W�R�U�D�W�L�R�Q���������������Q� �����������)�L�Q�D�Q�F�L�D�O���P�R�W�L�Y�D�W�L�R�Q���O�L�N�H���³�(�F�R�Q�R�P�L�F���E�H�Q�H�I�L�W�´�����Q� �������D�Q�G��
�³�)�X�W�X�U�H���,�Q�Y�H�V�W�P�H�Q�W�V�´�� ���Q� �� ������ �Z�H�U�H���J�L�Y�H�Q���U�H�O�D�W�L�Y�H�O�\�� �O�R�Z���L�P�S�R�U�W�D�Q�F�H���D�V���P�R�W�L�Y�D�W�L�Q�J��
factors. 

�x Practitioners with longer professional involvement in restoration (mid-level and 
senior level) tended to have a more negative and critical perception of the 
success of the restoration efforts they were involved in. 

�x There was no clear consensus on the biggest challenges to successful forest 
restoration at the country level, with practitioners citing technical aspects (25%), 
social aspects (24%), environmental challenges (16%), financial aspects (15%), 
and political and legal aspects (12%) as nearly equal obstacles. 

 

Workshop Discussions 

�x Key challenges identified included issues within the topic groups of Science and 
Knowledge (21%, n=13) and Social Aspects (21%, n=13), followed by Law and 
Regulations (17%, n=11), Planning and Technical Aspects (16%, n=10), and 
Money and Funds (16%, n=10). 
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�x While EU programs and national funds are critical, green investment models and 
sustainable certification schemes are increasingly seen as providing direct 
financial benefits.  

�x Funding was often criticized for lacking the continuity needed for the long-term 
nature of forest restoration projects. In some cases, funds intended for forest 
conservation were said to be misallocated (e.g., towards road construction or 
projects that do not directly benefit ecosystems). Funding challenges also include 
insufficient subsidies for planting and seeding materials and short funding 
periods, which hinder long-term impacts. There are also administrative difficulties 
in utilizing these funds effectively. 

�x Practitioners highlighted the importance of strengthening socio-economic 
benefits to local communities and landowners to ensure the long-term success 
and acceptance of restoration initiatives. 

�x There is a need for more investment in training programs to build a workforce 
capable of implementing complex restoration projects, including those involving 
innovative methods or addressing specific ecological requirements. 

�x The need for strategic, long-term planning was emphasized, with suggestions to 
develop comprehensive management plans that extent beyond the typical 5- to 
10-year scope, envisioning restoration and management activities over a century 
or more. 

�x The workshops noted an encouraging trend of increasing public interest and 
corporate engagement in forest restoration. However, the motivation among local 
communities and stakeholders varies widely. 

�x The importance of fostering collaboration was underscored, with calls for creating 
platforms for dialogue. A recurrent topic was the need for improved knowledge-
sharing mechanisms. Participants stressed that many practitioners work in 
isolation, with limited access to broader networks or the latest research findings. 
There is a strong desire for more accessible, practitioner-friendly knowledge 
repositories that provide practical guidance and lessons learned from other 
restoration projects. 
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7. Analysis for WP5 (Governance and Society) 

7.1. WP5 - Information gathered from the expert-based national 

assessment 

Forest restoration efforts in Europe have evolved through three distinct periods, each 
characterized by different goals, drivers, societal needs and policies. This summary 
outlines the main social and governance aspects of forest restoration across these 
periods. The three periods are: 

1. Protection-focused period (<1940) 

2. Production-focused period (1940-1989) 

3. Multifunctionality-focused period (>1990) 

 

Period 1 �± before 1940 

Period overview  

Some of the first restoration initiatives aimed to address the catastrophic natural 
disturbances (e.g., flooding, avalanches, drifting sands) that ensued centuries of forest 
degradation and deforestation in several countries. Many countries embarked on both 
passive (e.g., forest grazing bans) and active (e.g., large-scale plantation campaigns) 
restoration initiatives to safeguard the protective function of forests. In other countries, 
the main trigger were not natural disasters, but the economic disruptions related to timber 
demand (for the growing mining industry) not meeting supply. Fast-growing pioneer 
species (namely Pinus sp.) tended to be the species of choice during the first period, and 
initiatives were mostly promoted and funded by the State. This period saw moderate to 
good success in the achievement of goals such as erosion control, timber production 
and job creation. The ecological recovery, however, was mostly marginal as the 
established forests were mostly even-aged plantations managed with short-rotation 
clearcut systems and little consideration for biodiversity or ecosystem functioning. The 
main obstacles during this first period were conflicting goals and local opposition (with 
farmers mostly), limited knowledge (species of choice, provenances, etc.), lack of 
available public land and insufficient funding. 

Governance and society 

Most of the afforestation was promoted and funded by the State and regional 
administrations during the first period. However, the land to be afforested was not only 
state-owned but also community-owned or private, especially in countries and regions 
with a high share of privately owned land. For example, back then, 97% of the forested 
land in the UK was in private hands (Forbes, 1904; Holmes, 1975). In France, more than 
half of the mountain area that was earmarked for afforestation by the 1860 law was in 
private hands and the remaining was owned by municipalities. In Hungary, over three 
quarters of the land were owned by the church or by private owners in 1928 (Kollega 
Tarsoly, 1996). Therefore, the public administration in several countries had to either 
encourage private owners and communities to afforest their lands (e.g., by offering tax 
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exemptions, technical support or forest reproductive material) or acquire their land by 
buying, expropriating or establishing agreements. 

This often led to local opposition and conflicting goals , which was an obstacle for the 
success of these state-led initiatives. The subsistence nature of the economy in rural 
areas made forest restoration work difficult as neighbors lost their rights to the communal 
use of forest resources (generally grazing, crops and firewood) and hence showed 
resistance to the land use change. This opposition made forest restoration work difficult 
and sometimes impossible in countries such as Spain, Austria, Switzerland, Belgium, 
France, Hungary, Croatia and Slovenia. This was aggravated by related factors such as 
poverty, lack of enforcement and lack of stakeholder involvement.  

Governance structures during this period were characterized by significant state 
intervention in the form of regulatory policy instruments such as prohibitions (forest 
grazing, litter raking or clearcut prohibitions) and obligations (reforestation after 
disturbance). For example, as early as in in 1775, the Forestry Ordinance in Croatia 
prohibited forest grazing and bark stripping, clearcut was prohibited in Switzerland in 
1902, and as early as in 1852, the Austrian Imperial Forest Act made it mandatory to 
reforest within 5 years. Overall, many of the forest-related policies in this period aimed 
to safeguard the protective function of forests, such as the French law for protection 
against natural risks (1860), the Spanish law on reforestation of hydrological basins 
(1877), the Slovenian Karst afforestation law (1881) and the Austrian torrent and 
avalanche control act (1884). 

 

Period 2 �± 1940-1990 

Period overview  

This first period was disrupted by a period of wars (namely World War I and II) and 
political instability, which greatly influenced the type and intensity of forest restoration. 
The geopolitical turmoil led to both further forest degradation and deforestation, but also 
to an increase in timber demand due to the need to reconstruct Europe. Hence, most 
countries entered a period in which the focus was mainly on increasing the wood 
biomass productivity in existing and recently established forests. In many cases, this was 
achieved by intensively managing even-aged, monospecific stands (mostly conifers �± 
spruce and pines �± but also hybrid poplars) with little consideration for biodiversity and 
ecosystem services other than timber production (although in some countries the 
protective function remained the highest priority). This challenges the current definition 
of forest restoration, but because reflecting on this period is crucial to understand the 
problems that European forests and forest restoration face these days, we have included 
these initiatives in the report. The nationalization of forests in several countries, the 
centralized management and solid funding mechanisms during this period greatly 
contributed to efficiency in several countries, and forest cover and productivity increased 
considerably. However, much of this socioeconomic success came with an ecological 
price as structurally and compositionally poor plantations replaced habitats of ecological 
value (e.g., mixed beech-conifer stands, species-rich meadows and riparian forests, 
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biodiverse pastures and heathlands, wet forests). However, note that there are also 
ecologically successful examples in this period. 

Governance and society 

Sociopolitical factors greatly influenced the type and amount of forest restoration during 
this period, with legacies up to date. The two World Wars  (WWs) greatly impacted 
forests in multiple ways: 1) thousands of hectares were degraded due to direct 
destruction (e.g., shelling) or indirect overexploitation (e.g., energy and material needed 
to support military action) during war, 2) timber demand skyrocketed due to the need to 
reconstruct the countries post-war, leading to further degradation and deforestation, 3) 
several restoration initiatives that had started at the beginning of the 20th century were 
temporality or permanently halted due to lack of funding or shifting priorities, 4) 
deforestation for agricultural production became justified and easier to conduct due to 
the dim socioeconomic situation, 5) a new wave of rural abandonment following the 
socioeconomic crisis post-WW II further facilitated many of the large-scale 
afforestation/reforestation initiatives during this period by reducing the conflicts with 
farmers and other local stakeholders, and 6) the new economic and political regime in 
eastern European countries led to strong governance changes influencing forest 
management and restoration. The combination of these resulted in a marked decline in 
forest cover  in the countries that were more actively involved in war, but also in a 
renewed interest in the restoration of forests for timber production.  

This period is characterized by the nationalization of private forests and their centralized 
management in many countries, which facilitated the achievement of ambitious 
reforestation targets. For instance, Romania nationalized all forests in 1948 and 
efficiently reforested 2.7 million hectares over 40 years by centrally mobilizing significant 
financial and human resources. Poland, which nationalized forest land over 25 hectares 
in 1944, managed 83% of its forests and successfully afforested over 1 million hectares 
in the 30 years following WWII. Slovenia also achieved notable restoration success by 
nationalizing larger landowners' forests and ensuring organizational unity in forest 
management. This was supported by steady financing through biological depreciation, 
leading to efficient practices such as prohibiting harmful activities (clearcutting, forest 
grazing, litter raking), implementing close-to-nature forest management, and mandating 
forest planning (Forest Act 1949). Similar large-scale reforestation campaigns in Spain 
and Italy were also facilitated by strong governmental control, funding, and management. 

The main restoration goal of this period was reflected in policies . For example, the 
German forest law from 1952 concerning the creation of the state forest enterprises 
stated the objective of "consolidation and development of the forestry sector as a supplier 
of wood as a raw material for the national economy" (Zundel and Schwartz, 1996) and 
�W�K�H�� �8�.�� �)�R�U�H�V�W�U�\�� �$�F�W�� �R�I�� ���������� �U�H�T�X�H�V�W�H�G�� �W�K�H�� �)�R�U�H�V�W�U�\�� �&�R�P�P�L�V�V�L�R�Q�� �W�R�� �³�S�U�R�P�R�W�H���W�K�H��
�H�V�W�D�E�O�L�V�K�P�H�Q�W���D�Q�G���P�D�L�Q�W�H�Q�D�Q�F�H���R�I���D�G�H�T�X�D�W�H���U�H�V�H�U�Y�H�V���R�I���J�U�R�Z�L�Q�J���W�U�H�H�V�´�����+�0�6�2������������������
Such goals were vehiculated in the form of regulations (e.g., obligations) or financial 
incentives (e.g., tax benefits). Policies reflecting environmental conservation  became 
increasingly common throughout the period as well, which were instrumental to promote 
the declaration of protected forest areas. Also, legal frameworks supporting 
multifunctional and close-to-nature forest management  (e.g., the Slovenian Forest 
Act 1949, the Austrian Forest Act 1975, the Romanian Forest Law 1976) started to be 
published throughout this period. 
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As it was the case in the previous period, conflicting goals  between agriculture/farming 
and forest restoration led to limitations in the land available for afforestation in countries 
such as Spain, Romania, Greece and the UK. Yet, this conflict was eased off by the 
strong rural exodus that happened during this period. Despite a reduction in livestock 
grazing resulting, in part, from a lower rural population, the density of wild ungulates 
surged during this period, posing a challenge to the natural regeneration of deciduous 
and fir tree species due to intensive browsing in countries like Austria, Germany, 
Hungary and Slovenia.  Additionally, in this second period, conflicts between forestry and 
nature conservation stakeholders started to emerge as reported by Hungary, Sweden 
and Austria. For example, the majority of protected forests in Hungary still remain under 
the management of forestry companies, and the conflicts of interest with nature 
conservation have not been addressed on a policy level. Lack of stakeholder involvement 
(Greece, Italy, Romania, Spain, UK and Sweden) and bureaucracy (Greece and France) 
are also described to obstruct or delay forest restoration in several narratives. For 
example, in Sweden, the exclusion of stakeholders other than the forestry industry 
(including marginalized groups such as the indigenous Sami people reindeer husbandry) 
hampered diversifying restoration efforts at the landscape level. 

The restoration goal of job creation  was successful in some countries. For example, in 
Spain, it is estimated that an average number of 3 million daily wages per year were 
generated in the 1940s reaching a value of 13 million in 1954 (Vadell et al., 2017). In 
Romania, 100-120,000 workers were employed for planting in the largest afforestation 
campaigns. However, in the Netherlands, harsh working conditions and insufficient 
salaries led to strikes and consequent dismissals, so the goal of job creation was only 
moderately achieved (Stolk, 1988). 

 

Period 3 �± after 1990 

More detailed country-by-country information for this period can be found in Annex I in 
table format, but in summary: 

Period overview  

This type of forest management increasingly showed its shortcomings in the form of 
increased vulnerability to disturbances such as forest dieback related to acid rain, 
droughts, bark beetle outbreaks, or massive wind throws between the 1970s and 90s. In 
parallel, society started to demand a greater recreational use of forests and had growing 
environmental concerns, and timber prices  showed downward trends. All of these 
drivers converged and were picked up in strong policies in the 90s (even earlier in some 
countries) that sought multifunctionality by balancing protective, economic, ecological 
and recreational forest functions. This period is characterized by a shift in the focus of 
restoration from forest quantity to quality, as well as by the diversification of many 
restoration aspects (e.g., sources of degradation, restoration goals and activities, 
species used, sources of funding ). Biodiversity conservation took center stage in most 
of the initiatives discussed in the narratives, following both segregative (e.g., designation 
of protected areas) and integrative (e.g., close-to-nature forest management) 
approaches, and EU policies and funding  became pivotal to incorporate this restoration 
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goal. Indicators such as the amount of deadwood or the proportion of deciduous species 
and mixed stands showed positive trends. However, multiple obstacles remain, with the 
most common ones being insufficient funding , conflicting land-use goals (agriculture 
vs. forest, timber production vs. conservation) in the form of inconsistent cross-sectoral 
policies, ownership fragmentation, browsing and climate change.  

Governance and society 

The shift in forest restoration types and goals between the second and third periods was 
driven, in part, by the convergence of several sociopolitical factors, namely: 1) societies  
started to demand change  based on a growing interest in recreation and tourism, as 
well as growing environmental concerns, 2) the increasing influence of environmental 
international and EU policies  (e.g., the Convention on Biological Diversity 1992, the 
EU Habitats Directive 1992) elevated the significance of biodiversity conservation on 
national political agendas, and 3) a movement towards decentralization and privatization 
of forests changing the governance structure, and 4) rural abandonment and polarization 
of conflicts.  

The governance and funding of the initiatives also diversified during this period. If before 
1990 almost all the work was centralized in the state forestry administration, after 1990 
not only did the administration fragment (i.e., decentralization ) into regional and local 
administrations (e.g., Spain, UK, Netherlands, Belgium, Denmark, Greece), but new 
actors emerged which, on occasions, became as important or even more so (e.g., 
associations, foundations, companies, research centers, neighborhood communities). In 
addition, the beginning of the third period was characterized by ownership privatization  
in countries that nationalized forests during the second period (e.g., Slovenia, Romania, 
Hungary). These two movements, in general, slowed down the implementation or led to 
regional divergences in policies, approaches and implementation. For example, in 
Romania, the financial and bureaucratic challenges related to privatization, the 
fragmentation into nearly one million properties alongside the low involvement of the new 
owners in forest management reduced the volume of restoration activities and led to 
widespread illegal logging (Munteanu et al., 2016; Palaghianu, 2018).  

However, strong national regulatory policies  that became very important for the 
implementation of multifunctional forest restoration were also developed, including the 
Romanian Law on the Conservation, Protection and Development of forests (1986), the 
Flemish Forest Decree (1990), the Swiss Forest Law (1991) and the Danish Nature 
Protection Act (1992). Additionally, a very influential new actor entered the restoration 
arena and elevated the importance of biodiversity conservation in national and regional 
policies: EU policies . In particular, the EU Habitats Directive (1992) and its key 
instrument (i.e., the Natura 2000 network) were mentioned by several narratives to have 
been a cornerstone for nature conservation in their countries. 

The lack of available public land for restoration was perceived as an obstacle due to the 
fragmentation of holdings, the large number of owners and their perceived disinterest in 
forest restoration (UN and FAO, 2019). In this third period, three financial policy 
instruments  became very relevant to overcome this limitation and encourage private 
owners to restore forests: subsidies or payments for ecosystem services, certification 
and EU funding.  
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However, these instruments are not without challenges, and insufficient funding is still 
reported as the main obstacle for successful restoration by most countries in this period. 
Several countries reported recent governments reducing the budget for nature 
conservation (e.g., Netherlands, Sweden, France), while others mentioned that 
resources allocated for forest restoration had to be diverted to deal with bark beetle 
outbreaks and its consequences (e.g., Germany, Austria). In Slovenia, the government 
funding mechanism that was crucial for the success of the second period stopped with 
the government change, leading to a sharp decline in forest restoration activities (Winkler 
�D�Q�G�� �.�U�D�M�þ�L�þ���� ������������ �.�U�D�M�þ�L�þ���� �������������� �6�R�P�H�� �F�R�X�Q�W�U�L�H�V�� �U�H�S�R�U�W�H�G�� �W�K�D�W�� �V�X�E�V�L�G�L�H�V�� �Z�H�U�H��
insufficient to cover potential income losses (e.g., Hungary), and others pointed out that 
even when the financial compensation was adequate, the lack of trust  in whether the 
subsidies would be maintained in the long term discouraged many owners from engaging 
in restoration (e.g., Belgium, Denmark). In fact, this financial policy instrument (i.e., 
subsidies) has shown several shortcomings in the context of forest restoration including 
uncertainty on the long-term implications, the external financial dependency that it 
creates, the bureaucracy it entails, and the burden for the administration due to the high 
budget that has to be committed for a long period of time.  

A second obstacle that was present in previous periods and was again reported by most 
countries in this period is that of conflicting goals . The main two conflicts were between 
agricultural and forest land covers, and between timber production and nature 
conservation, and they were present at both the social (i.e., conflicts among 
stakeholders) and political (i.e., inconsistent cross-sectoral policies ) dimensions. For 
example, subsidized farming and legal/fiscal consequences from reclassifying 
agricultural land to forest land deterred many landowners from engaging in afforestation 
in countries such as Denmark, Belgium and Poland. In Sweden, the Forestry Act (1993) 
is quite liberal and leads to a preference of timber production over biodiversity protection 
in practice, which is partly incompatible with the Environmental Code (1995), certification 
rules and European legislation. In some countries (e.g., France, Sweden and Finland), 
the forestry sector seemed quite attached to the previous productive model and, in some 
cases, it lobbied against EU initiatives that support biodiversity and forest ecosystem 
services other than wood biomass. Several experts raised concerns about the recent 
polarization of perspectives (e.g., rural vs. urban) and how they hinder successful 
restoration. There are also growing concerns that climate change mitigation and 
bioenergy policies such as the EU Renewable Energy Directive focused on accumulating 
carbon through tree planting can contradict forest biodiversity policy objectives and lead 
to policy fragmentation and ecological degradation (Sotirov and Arts, 2018; Stevens and 
Bond, 2023). 

Furthermore, ownership fragmentation and organizational changes  continued to 
challenge forest restoration in several countries. For example, in Romania, the forest 
restitution after the fall of the communist party led to the fragmentation of the property 
into nearly one million forest owners with very limited knowledge and interest in forest 
management, and resulted in widespread illegal logging (Munteanu et al., 2016). The 
increased share of pure coniferous stands in the past years, which is not in line with the 
technical norms, also raised questions about the State´s ability to coordinate efforts. In 
fact, the lack of  silvicultural knowledge  (e.g., missing thinning treatments to facilitate 
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the establishment of target species) and ecological understanding of private forest 
owners was reported as an obstacle by several countries. With the dissolution of the 
unitary organization of forest management and the reprivatization of the forests, Slovenia 
also saw a considerable decrease in the implementation of restoration initiatives. In the 
Netherlands, the decentralization of forest policy in 2010, among other factors, resulted 
in several restoration targets not being met or becoming less ambitious. 

 

7.2. WP5 - Information gathered from the Practice Online 

Questionnaire  

Restoration objectives 

Regarding the subset of respondents who addressed governance aspects (20.28%), 
Figure 30 presents the distribution of responses according to the restoration objective 
covered. It is remarkable that, in this case, there were 7 restoration objectives not 
considered by the respondents in any country. The internal distribution of this percentage 
by country is presented in Table 10.  
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Figure 30. Distribution of the responses gained according to the restoration objective of the 
initiative in the subset of respondents who addressed governance information. Numbers 
appearing on each bar correspond to the exact number of responses received for each option. 

Table 10. Geographical distribution (by percentage) of respondents who addressed 
governance information  

Country  Percentage of 
responses  

Albania 0.89 
Austria 8.04 
Belgium 1.79 

Bosnia and 
Herzegovina 

0.89 

Bulgaria 4.46 
Croatia 2.68 
Czechia 8.04 
Denmark 0.89 
Estonia 0.89 
Finland 3.57 
France 2.68 

Germany 4.46 
Hungary 0.89 
Ireland 5.36 

Italy 7.14 
Netherlands 0.89 

Poland 1.79 
Portugal 5.36 
Romania 2.68 
Slovakia 4.46 
Slovenia 0.89 

Spain 26.79 
Sweden 1.79 

UK 1.79 
Turkey 0.89 

 

Type of stakeholder group involved 

Among all the responses received, only 10.3% came from stakeholders who had 
participated in one or more previous restoration projects (Figure 31). 

When asking about the types of stakeholders involved in the restoration projects, we 
received 101 responses (25.38%) through the questionnaire. Of these, only 7 responses 
(4 from Spanish projects, one from Poland, one from Ireland, and one from Czech 
Republic) indicated the involvement of just one type of stakeholder. These single-type 
stakeholders were identified as national/regional governments in two cases, forestry 
departments in two cases, and the private sector, landowners, and universities/research 
institutes each in one case. In the remaining cases, the combination of different 
stakeholder types involved in the projects ranged from two to sixteen.  

Since the question allowed for multiple choices, there were numerous possible 
combinations of stakeholder types, as reflected in the responses. Despite this variety, it 
can be noted that all the proposed stakeholder types in the questionnaire appeared in at 
least seven responses (with the lowest frequency corresponding to other land users). 
Figure 32 illustrates the frequency with which the various types of stakeholders were 



76 
 

mentioned, regardless of their combinations within each project. To aid the interpretation 
of Figure 32, Table 11 provides a list of the 19 stakeholder types proposed in the online 
questionnaire.  

 

Figure 31. Distribution of the level of experience of the respondents in the questionnaire. 
Numbers appearing on each bar correspond to the exact percentage of responses received 
for each option. 
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Figure 32. Frequency of the various types of stakeholders (19 types) appearing in the 
responses obtained within the online questionnaire.  

Table 11. Types of stakeholders proposed in the online questionnaire 

Numbe
r 

Type of stakeholder  

1 Local government 
2 Forestry department 
3 Forest rangers/forester 
4 Companies related to wood 

extraction/processing/commercialization 
5 Forest cooperatives 
6 Other private companies with economic interests in the 

restoration land 
7 NGOs/associations/foundations with non-financial interests 
8 Civil society 
9 Private sector 
10 Landowners (including forest owners) 
11 Land managers (including forest managers) 
12 �)�R�U�H�V�W���R�Z�Q�H�U�¶�V���D�V�V�R�F�L�D�W�L�R�Q 
13 Farmers 
14 Ranchers/stockbreeders 
15 Other land users 
16 Residents of the municipalities in whose territorial demarcation 

the restoration is implemented (neighborhood) 
17 Residents of the municipalities in whose territorial demarcation 

the restoration is implemented (citizens) 
18 Universities/research institutes 
19 Other 

 

 

Level of difficulties in stakeholder engagement. Degree of stakeholder 
engagement. Phase of most difficulties in the engagement 

In terms of the social aspects of the restoration initiatives, Figure 33 provides a concise 
summary of the responses obtained from the questionnaire across various restoration 
initiatives in Europe. As depicted in Figure 33A, the respondents who indicated no issues 
in stakeholder engagement (orange, 46 respondents) nearly doubled those who reported 
problems (dark brown bar, 28 respondents). Regarding the level of stakeholder 
involvement in the restoration initiative, responses typically fell within the medium to high 
range (Figure 33B). However, despite this high level of involvement, it did not translate 
into a fully active participation, as evidenced by the low value of the corresponding bar 
in Figure 33B. The analysis of stakeholder involvement across project phases (Figure 
33C) revealed that over 60% of respondents reported engagement primarily in a single 
phase, with the Design phase being the most common (28%), followed closely by both 
the Implementation and Monitoring phases (19 and 20%, respectively). Conversely, 33% 
of respondents indicated active stakeholder involvement across all phases of the 
restoration initiative. 
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Figure 33. Various aspects considered in the online questionnaire related to the degree of 
involvement of stakeholders in the restoration initiative. A) Was it difficult to engage stakeholders 
in the restoration initiative?; B) Degree of stakeholder involvement in the restoration initiative; C) 
Phase of the project in which it was most difficult to engage stakeholders; D) Any conflict between 
stakeholders during the restoration initiative? Numbers appearing on each bar correspond to the 
exact number of responses received for each option. 

Engagement of stakeholders as a common practice in the country 

Analyzing the responses received, regardless of the country where the restoration 
project was implemented, half of the respondents believed that stakeholder engagement 
is a common practice in their countries. The other half of respondents were either unsure 
or found it to be a challenging action to implement (Figure 34).  

 

Figure 34. Distribution of the level of agreement t�K�H���U�H�V�S�R�Q�G�H�Q�W�V���K�D�Y�H���W�R���W�K�H���T�X�H�V�W�L�R�Q���³�,�V��
�V�W�D�N�H�K�R�O�G�H�U���H�Q�J�D�J�H�P�H�Q�W���D���F�R�P�P�R�Q���S�U�D�F�W�L�F�H���L�Q���\�R�X�U���F�R�X�Q�W�U�\�"�´ 
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When analyzing responses based on the country (for projects implemented in a single 
country), a global overview reveals a lack of consensus in responses from Italy, Poland, 
Portugal, Spain, Czech Republic and Sweden, where both agreement and disagreement 
regarding stakeholder engagement were reported. However, responses from Albania, 
Bosnia and Herzegovina, Croatia, France, and Romania indicated the stakeholder 
engagement is not considered a difficult action in their countries when implementing a 
restoration project. Conversely, all responses from restoration projects in Austria, 
Belgium, Denmark, Estonia, Finland, Germany, Greece, Ireland, Netherlands, Slovakia, 
the UK, and Turkey agreed that engaging stakeholders is challenging in their countries 
when undertaking a restoration initiative.  

 

Existence of conflicts between stakeholders. Types of conflicts 

Regarding the existence of conflicts between stakeholders, this could potentially pose a 
challenge during the restoration initiative. However, as illustrated in Figure 33D, 66% of 
the respondents stated that such conflicts did not exist, compared to 34% who 
acknowledge their presence. 

There were not many responses regarding the types of conflicts observed during the 
restoration projects. Similar to the question about the types of stakeholder, the question 
about conflict types was a multiple-choice question, which presents certain challenges. 
Table 12 summarizes the responses received, including the countries where the 
restoration projects were implemented. The codes for the various types of conflicts can 
be found in Table 13. The most common conflicts were related to forest management 
and agricultural land-use, followed by targets and goals at different levels, and financial 
resources. None of the answers considered conflicts with spiritual/religious values.  
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Table 12. Responses obtained related with the type of conflicts and the country where this 
corresponding restoration project was implemented 

Country  Type of conflicts  
Austria 7 
Austria 4, 8 
Austria 4, 5 
Belgium, Spain 9, 14, Basic income (financial, other interests), beaver 

problem 
Bulgaria, Croatia, Romania 3, 12, 14, Fear of beaver taking over (castor fiber), 

damaging fruit crops 
Bulgaria, Czechia, Slovakia 1, 8 
Bulgaria, Slovakia 4, 5, 7, 10, 11 
Croatia 2, 3, 10 
Croatia 1, 3, 4 
Czechia 4, 5, 8 
Czechia 3, 8, 10 
Denmark 1, 7, 9 
Estonia 1, 2, 3, 12 
Finland 2, 4, 5, 12 
Finland 2, 3, 7, 10 
Germany 3 
Germany 2, 3, 5 
Ireland 1, 7 
Ireland 3 
Ireland 3, 14, Engaging positively with local administration 

regarding potential damage to forest roads towards 
mitigating any potential damage and remediation plan 

Italy 3, 7, 12 
Portugal 6, 7 
Portugal 3, 8, 11, 12 
Portugal, Spain 7 
Spain 1, 2, 3, 4, 5, 7, 8, 10, 11 
Spain Farmers 
Spain 1, 9 
Spain 7, 9 
Sweden 4 
United Kingdom 4 
United Kingdom 2, 3, 5, 9, 10, 12 
Austria 3, 8 
Austria 5, 8 
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Table 13. Codification used in the online questionnaire for the 13 types of conflict proposed 

Number  Type of conflict  
1 Tree species selection 
2 Biodiversity conservation 
3 Forest management 
4 Administrative competencies & decision making 
5 Conflicting targets and goals at local/regional, national, international/EU 

level 
6 Rural development 
7 Agricultural land use 
8 Financial resources 
9 Land use rights 
10 Hunting 
11 Local communities 
12 Recreation 
13 Spiritual/religious values 

 

How conflicts were resolved 

When asked about the solution of the conflicts that arose, only 12.5% of respondents 
indicated that any attempt was made to address them. For those who provided 
explanations on how the conflicts were resolved, the following methods were described: 

- Community lands, grasslands and often also forest areas close to settlements 
are grazed, so that there are conflicts with herders. Before the start of the 
project and in the planning phase the community was in exchange about this 
matter and alternative areas have been designated. 

- Financial issues were solved by compromise based on an average 
calculation. Transparency administrative competencies were discussed and 
shared, taken over by project team or responsibility defined with support of 
legal adviser. 

- Conflicting targets for site management were openly discussed, clarified and 
options proposed (final decision to be made by forest owners). 

- Minor replanning of the project, basic redemption with compensation 
payments. 

- Planning of buffer zones (safety strips), thereby requiring more space for the 
new hub arm. Increasing the temporary accessibility of the nature reserve by 
raising the flood basin and at the same time extending the flood basin in order 
to ensure the specified endowment. If educational work is not successful, 
partial replanning or omission of measures. 

- The best way is to organize events with all interested stakeholders from the 
national to the local level gathering together managing authorities. This is the 
best option to find an effective way to solve conflict. The conflict appears often 
due to administrative barriers and different interest in restoration. 

- The most important conflicting interest results from different expectations of 
forest managers, hunters and hunters' associations. Attempts to find common 
policy are repeatedly undertaken on local, regional and national levels with 
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very limited results. Nowadays, new hunter and forest legislation are in 
preparation - the final format is not known. 

- To involve more than 1 group in our very complex work. 
- Means were generally accepted by all but some considered them too modest 

and unambitious. 
- Finding a compromise. 
- Setting up a Marteloscope.  
- Positive engagement with local administration engineers and Government 

forestry inspector. Discussing options on how to approach potential damage. 
Agreeing best practices and adhering to this and putting in place remediation 
plan and agreeing funding of same. 

- Project manager consulted locally one-to-one with concerned citizens and our 
plans were changed where possible. 

- Agricultural land use was reduced to implement restoration areas on degraded 
riparian area. Conflict was mediated somewhat through constant engagement 
with landowners, and allowing them to help design the widths of the 
restoration sites, while educating them on the benefits of greater restoration 
area. 

- Questionnaires. 
- Conflict resolution was passed to specialists such as universities and other 

professional organizations. The involvement of local government was 
paramount for achieving resolution as well. 

- It was necessary to find solutions for the use of all actors. 
- Continuous information and modification of action. 
- Expert panel meetings. Public participation days.  
- Dialogue. 
 

Existence of governance challenges. Type of challenges 

Among the 95 responses collected, two third did not indicate any governance challenge. 
Even though some projects were cross-border, no governance challenges were 
observed in seven of the 31 countries where the restoration projects took place. These 
countries were Albania, Bosnia and Herzegovina, Denmark, France, Greece, Poland, 
and Turkey. In countries where governance challenges did arise, the most common 
issue, reported in 31% of cases, was related to the coordination of administrative bodies 
at local, regional, or national levels. Additionally, two unique challenges were reported: 
one from Finland concerning reporting difficulties and one from the Netherlands 
regarding complicated LIFE regulations and a fixed budget that did not account for 
inflation during the project. Figure 35 shows the distribution of the governance challenges 
in decreasing order of frequency. 
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Figure 35. Distribution of the obtained responses in governance challenges.  

 

Indicators 

Regarding the subset of respondents who addressed governance aspects (20.26%), 
Table 14 presents the level of agreement to the proposed indicator for each restoration 
objective. This level has been estimated as the mean value of all the compiled responses 
for each indicator and objective (�7 means agreement with the proposed indicator, X 
means disagreement with the proposed indicator, ? means the respondent was not sure 
�D�E�R�X�W���L�W�����³No responses�´���P�H�D�Q���W�K�H�U�H���Z�H�U�H���D�Q�\���U�H�V�S�R�Q�V�H���W�R���W�K�L�V���L�Q�G�L�F�D�W�R�U���� 

Table 14. Level of agreement the subset of respondents who addressed governance 
aspects have with the proposed indicators 

Objective  Indicator  Level of 
agreement  

1 Abundance SP1 �7 
Abundance SP2 �7 
Abundance SP3 �7 
Total number of species �7 

2 Abundance SP1 �7 
Abundance SP2 �7 
Abundance SP3 �7 

3 Regeneration cover (%) �7 
4 Volume of standing deadwood (m3/ha) X 

Volume of lying deadwood (m3/ha) X 
Structural diversity �7 

5 Microhabitat abundance �7 
6 Occupied area by the habitats of interest �7 
7 Resilience of the system �7 
8 Number of patches in the restored area No responses 

Average patch size (ha) No responses 
Number of patch types No responses 

0% 10% 20% 30% 40%
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9 Number of connections or corridors between patches No responses 
Total length of ecological connections/corridors (km) No responses 

10 Hunting/fishing (total number of individuals) No responses 
Mushroom resources (kg/ha) No responses 
Forest fruits production (kg/ha) ? 
Resin production (kg/ha) No responses 
Cork production (kg/ha) ? 
Apiculture production (kg of honey/ha) No responses 

11 Soil loss by area and year (t/ha year) �7 
Ground vegetation cover (%) �7 
Area affected by soil erosion (ha) �7 

12 Organic matter content of the surface horizon (% of organic 
matter) 

�7 

13 Annual average streamflow (% or rainfall) �7 
Annual average baseflow (% of rainfall) No responses 
Annual average stormflow (% of rainfall) No responses 

14 Quality water for human consumption ? 
Quality water for the ecosystem ? 

15 Mean peak stormflow (m3/s) of the 10 biggest annual storms No responses 
Annual average baseflow (% or rainfall) No responses 
Annual average stormflow (% or rainfall) No responses 

16 Wood yield SP1 (m3/ha year) �7 
Wood yield SP2 (m3/ha year) X 
Wood yield SP3 (m3/ha year) X 
Wood value No responses 
Biomass yield SP1 (t/ha year) ? 
Biomass yield SP2 (t/ha year) ? 
Biomass yield SP3 (t/ha year) No responses 

17 Aboveground biomass (kg/ha year) �7 
18 °C temperature reduction for the mean daily maximum 

temperature for the warmest month 
�7 

°C temperature increase for the mean daily minimum 
temperature for the coldest month 

No responses 

19 PM10 adsorption (kg/m2 year) No responses 
20 Improvement of other ecological functions �7 
21 Number of recreation visits from the inhabitants of the 

surrounding area 
�7 

Note. �7 means agreement with the proposed indicator, X means disagreement with the proposed 
indicator, ? �P�H�D�Q�V���W�K�H���U�H�V�S�R�Q�G�H�Q�W���Z�D�V���Q�R�W���V�X�U�H���D�E�R�X�W���L�W�����³No responses�´���P�H�D�Q���W�K�H�U�H���Z�H�U�H���D�Q�\��
response to this indicator. 

 

7.3. WP5 - Information gathered from the Project Compilation (EU 

and local) 

Please see for indicator coverage and descriptive data information Section 5 �± 
�³�'�H�V�F�U�L�S�W�L�Y�H�� �$�Q�D�O�\�V�L�V�� �R�I�� �3�U�R�M�H�F�W�� �&�R�P�S�L�O�D�W�L�R�Q�´�� �D�Q�G�� �³Descriptive Analysis of Workshops 
�D�Q�G���6�X�U�Y�H�\�´�� 
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Project Start 

Figures 36 and 37 show the number of projects in the project database collection and 
their respective year when they were initiated (Figure 36) and ended (Figure 37). EU-
funded projects have their highest initiation numbers around the year 1999; local/national 
projects in the database peak in the year 2022. This can be justified with various 
explanations �± data availability, environmental awareness and funding being three of 
them. EU-funded projects are well (and centrally) documented over the last three 
decades and depict growing environmental awareness and political engagement in the 
1990s. Local and national efforts in forest restoration were mainly accessed online where 
projects use websites for representation, networking and participation. This has become 
a new tool and was not available in former years. The distribution of project end dates 
shows that the majority of both national and EU projects does not show a long projection 
in the future and has a peak around the year 2022 

 

Figure 36. Project Starts - differentiated between EU and local/national projects. 

 

Figure 37. Project Ends - differentiated between EU and local/national projects. 
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Project Duration 

Figure 38 differentiates project duration between EU and local projects and depicts a 
trend for EU projects to have typical periods between 3-6 years with a peak at 4 and 5 
years; while national/local projects typically have s short project duration under 1 year. 
In the collected data, this might be explained by the many small-scale planting activities 
of NGOs and private corporations that involve civil societies. These are often limited to 
a small timeframe of a few days contrasting long-planned EU-funded projects. There is 
only a small amount of projects with a duration longer than 10 years. From a planning 
and funding perspective, this makes sense; from a long-term and monitoring perspective, 
this might be a limiting factor to implement sustainable and long-lasting changes. 

 

Figure 38. Project duration compared between EU and local/national projects. 

 

Number of partners 

A striking difference between EU funded projects and local projects that were collected 
could be seen in the number of partners involved in the course of the project. While 
national/local projects include an average of 2.1 partners (a standard deviation of 1.4), 
EU projects count an average of 6.0 partner organizations and show in the standard 
deviation of 11.7 that it often amounts to 17 and more (Table 15).  

Table 15. Number of partner organizations in EU and local projects (in average (Avg) and 
standard deviation (StdDev)) 

Project Type  Avg (Nb)  StdDev (Nb)  
EU 6.0 11.7 
national 2.1 1.4 
Total  3.5 7.2 

 
If the number of partners in a project is considered an approximation of stakeholder 
diversity, then EU projects cover significantly more interest groups and therefore also 
show a higher complexity of restoration activities, goals and project objectives. This can 
however also be a source for conflicts of interest. 
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Objectives  

Objectives of restoration and renaturalization actions are shown in Figure 39 also divided 
into European countries. The dominating objectives that were found in the projects 
descriptions together are capacity building (9%), improving or maintaining biodiversity 
(9%), promoting habitats of interest (8.5%), increasing species populations (8%), 
increasing resilience of the ecosystem (7%), improving water quality (6%), increasing 
connectivity (5.5%) as well as education & science (5%) and increasing awareness (5%). 
Alongside the obvious physical improvements of the ecosystem, also facilitating, socially 
oriented actions play a big role in the intentions and goals of restoring nature. 

 

 

Figure 39.  Main objectives of the projects by European countries that were categorized in the 
project database. 

 

Degradation  

The degradation causes in the project areas are shown for the different European 
countries in Figure 40. The eight main sign of degradation were invasive alien species 
(14%), human disturbances (10%), drainage (7%), landscape fragmentation (6%), lack 
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of management (6%), overharvesting (6%), agricultural disturbances (6%) and erosion 
(5%) accounting for more than half (60%) of the environmental problems encountered 
on the categorized project sites. Problems like Invasive alien species, agricultural 
disturbances, but also non-management or abandonment can be found across nearly all 
the countries; in Mediterranean regions like Greece, Spain or Cyprus, fires are a big 
threat. Countries with the highest amount of different degradation causes are Germany 
(n=17), Belgium (n=15), Spain (n=14), Romania (n=13), Italy (n=13) and Austria (n=13). 
A complex set of degradation causes might also lead to conflicts due to competition for 
grants and differences in priority setting in the projects. It also complicates a clear 
political agenda and the need to include many stakeholder for voter support. 

 

    
 

Figure 40. Main degradation causes of European countries that were categorized in the project 
database. 

 
 

7.4. WP 5 - Information gathered from the Workshops 

The practitioners' perceptions of the most significant causes of nature degradation over 
the past decade varied significantly by country (Figure 41). The most frequently 
mentioned causes were pests or diseases (9%, n=52), invasive alien species (7%, 
n=38), and habitat degradation or loss (7%, n=37). A one-way ANOVA revealed 
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statistically significant differences (p < 0.01) in how these causes were perceived across 
different countries. For example, low biodiversity was cited as a primary concern in 
Ireland, Austria, and Germany, while overgrazing was more commonly mentioned in 
Ireland and Austria. Urban expansion was primarily perceived as a threat in Serbia, 
Germany, and Austria. 

The perception of various degradation causes also differed according to practitioners' 
roles and levels of expertise. For instance, pests and diseases were more frequently 
cited by residents, researchers, and landowners, while private sector employees and 
NGOs mentioned them less often. Perceptions of soil erosion decreased with increasing 
expertise, with entry-level practitioners rating it as a higher concern than those at more 
advanced levels. 

Regarding motivation, practitioners rated "Stability" (the desire to preserve and stabilize 
nature for survival) as the strongest motivator for engaging in forest restoration (20%, 
n=70). This was followed by motivations such as "Gaining Knowledge" (14%, n=47), 
"Responsibility" (10%, n=36), "Bringing Change" (10%, n=34), and "Climate Change 
Mitigation" (10%, n=33) (Figure 42). 

The overall perception of the success of forest restoration efforts in their respective 
countries was mostly rated as moderate (41%, n=37 out of 110). Practitioners with longer 
professional involvement in restoration (mid-level and senior level) tended to have a 
more negative perception of the success of these efforts. There was no clear consensus 
on the biggest challenges to successful forest restoration at the country level, with 
practitioners citing technical aspects (25%), social aspects (24%), environmental 
challenges (16%), financial aspects (15%), and political and legal aspects (12%) as 
nearly equal obstacles. 

 

Figure 41. Practitioners´ rating of the most important causes for degradation (y-axis) in the last 
10 years according to countries (x-Axis: n=548 ratings of 110 survey respondents). 
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Figure 42. Practitioners' rating of the strongest motivation to engage in forest restoration (n=346 
ratings from 203 workshop participants). 

 

Synthesis of advances, challenges and perspectives  

The synthesis of discussion points from the workshops held across seven countries 
revealed several common themes and local specifics regarding forest restoration. In 
total, 85 discussion points were identified, categorized into advances (28 points), 
challenges (38 points), and perspectives (19 points). The most attention during the 
workshops was given to the challenges of forest restoration. Key challenges identified 
included issues within the topic groups of Science and Knowledge (21%, n=13) and 
Social Aspects (21%, n=13), followed by Law and Regulations (17%, n=11), Planning 
and Technical Aspects (16%, n=10), and Money and Funds (16%, n=10). Common 
challenges discussed were the significant impacts of climate change and extreme 
weather events, difficulties in restoring highly degraded sites, overexploitation of 
resources, problems translating scientific knowledge into practice, and conflicting 
national and international policies on forest management and conservation. 

Additionally, the study found that financial resources greatly influence the scope of 
restoration actions, reflecting competing interests and imbalances among local, national, 
and international goals. While EU programs and national funds are critical, green 
investment models and sustainable certification schemes are increasingly seen as 
providing direct financial benefits. Practitioners also highlighted the importance of 
strengthening socio-economic benefits to local communities and landowners to ensure 
the long-term success and acceptance of restoration initiatives. 

The workshops underscored the importance of well-adapted forest reproductive material 
and the availability of high-quality seeds in forest nurseries to ensure resilient and cost-
effective restoration initiatives. Despite the recognition of scientific advancements, 
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practitioners pointed out the need for site-specific support in decision-making, 
particularly in the context of prioritizing restoration objectives amidst climate change 
risks. 

Overall, the discussion highlighted several challenges, including the lack of qualified 
personnel and the need for more professional training programs to support future 
restoration efforts. The findings also emphasized the necessity of aligning various 
motivations for restoration, including those of practitioners and local communities, to 
enhance the achievement of restoration goals.  

 

Conflicts  

In the following, we have extracted and summarized discussion points and contents from 
the local workshop (see Milestone 3.4; Werden et al., 2024). for detailed documentation 
of discussion points) concerning specifically conflicts  in forest restoration efforts. 

Regulation Conflicts: One of the most frequently cited barriers to effective forest 
restoration in workshop discussions is the presence of conflicting regulations. For 
example, forestry regulations may prioritize timber production, while nature conservation 
laws might emphasize biodiversity preservation, leading to policy conflicts that hinder 
restoration efforts. Also, the workshop found that financial resources greatly influence 
the scope of restoration actions, reflecting competing interests and imbalances among 
local, national, and international goals. 

Additionally, participants noted that some national regulations are overly restrictive or 
outdated and combined with short-term funding, preventing the use of new, potentially 
more effective long-term restoration methods. There are outdated regulations of species 
lists allowed in certain habitats by the national ministry in Bulgaria. Regulations that 
mandate specific planting densities or species compositions may not be suitable under 
changing climatic conditions, and there is a need for policy updates to reflect current 
ecological realities.  

In Ireland, participants stated that here is an urgent requirement for a national Woodland 
Management Plan that spans a long-term vision (100 years or more) for nature reserves 
and surrounding areas. Without this, restoration efforts may lack direction and 
sustainability.  

Funding: Complex administrative processes make it difficult for forest owners and 
managers to access restoration funding or comply with regulations. In some cases, 
administrative inefficiencies prevent forest owners from utilizing available resources 
effectively. In Bulgaria, reforestation efforts are hampered by overly rigid regulations, 
such as strict requirements for sourcing reproductive materials or dealing with invasive 
species, which slows down the restoration process. In other countries, available funds 
are sometimes misallocated to projects that do not benefit forest protection directly, such 
as the construction of forest roads, and there is a perceived misuse of green funds. 
Additionally, restoration programs receive limited financial support, often with inadequate 
subsidies for key materials like seeds or saplings. This includes a shortage of seeds and 
planting materials and limits the ability of private and public stakeholders to invest in 
sustainable, long-term restoration.   
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If the state provides substantial funding for afforestation, funds are still often aimed at 
creating new forest resources rather than restoring existing ecosystems. In Ireland for 
example, the restoration and protection of old oak woodlands are critical to meeting 
conservation targets under the Nature Restoration Law. The challenge lies in balancing 
the restoration of native woodlands with the conversion of non-native conifer plantations.  

In some countries, subsidies come through agricultural funds rather than forest-specific 
budgets, limiting the effectiveness of financial support for forest ecosystems.  

Land use and Stakeholder Conflicts: Conflicting regulations often also result in conflicts 
between involved stakeholders and their priorities. Forestry, farmers, nature 
conservation, tourism, hunting and economic sectors often have conflicting agendas, 
which create tensions and negatively affect ecosystem health. Participants report that a 
political narrative prioritizing production over protection has led to negative shifts in forest 
policy, with weak regulations for logging and ownership conflicts (e.g. in Serbia).  

Ownership structure is a key parameter here. The centralized governance structure in 
some Eastern European countries reportedly prevents local communities from actively 
participating in forest management, leading to fragmented and uncoordinated efforts. In 
contrast, other workshop participants from Germany noted that a less centralized federal 
state structure posed challenges in networking and coordination between forest 
restoration efforts. Private forest owners often prioritize short-term economic returns and 
are less likely to collaborate and engage with conservation efforts while state forestry 
can afford to set aside some experimental forest restoration plots. Conservationists and 
the scientific community focus on long-term ecological benefits, but often lack clear best-
practice guidelines.  This creates tension, especially in decisions regarding forest use 
and restoration efforts. Insufficient subsidies and incentives for private farmers to engage 
in active forest management discourage their involvement and contributing to 
disorganized private forest management. Also, forestry professionals sometimes face 
challenges due to a negative public perception of their work, which hinders collaboration 
and progress in restoration activities.  

There are also conflicts and tension between illegal deforestation activities and nature 
protection. A prominent example of forest destruction is the Bialowieza National Park in 
Poland, but other workshop countries report similar problems with illegal harvesting 
which undermines forest restoration efforts and even destroy conservation area. Outside 
of national parks with clear protective status, there are concerns that low-quality land is 
being assigned for restoration and conservation, reducing the chances of successful 
outcomes.  

Workshop discussions also came across a growing amount of forest land without 
management plans or ownership. This lack of regulation leads to degradation, as natural 
processes go unchecked and necessary support measures cannot be applied.  

Scientific Knowledge vs. Practical Knowledge: A lack of professional exchange and 
transdisciplinary research limits the ability to address knowledge gaps and fight 
environmental threats. Forest owners, especially small-scale private ones, often lack 
access to the necessary scientific knowledge or decision-making tools to implement 
restoration and climate adaptation effectively. Many foresters in Bulgaria for example 
depend on poplar plantations along the riverbank for income. But the once so praised 
Populus productivity decreases drastically with rising climates. In many other workshop 
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countries, there is a clear gap in knowledge transfer between experts and private 
landowners, exacerbating conflicts and limiting engagement with conservation efforts. 
There is a need for better state involvement in supporting private landowners, including 
providing clearer regulatory frameworks and financial assistance to encourage 
sustainable practices. In most workshop countries, there is an apparent lack of 
communication between the science community and the forestry sector. This is a 
problem that should be addressed by more joint activities and more collaboration (like in 
workshops and discussion rounds). This would also help scientists to work on problems 
relevant to practitioners and implement clear best-practice advices. It might also enhance 
trust and a joint identity. 

While scientific knowledge is advancing, there is a clear decline in practical, field-based 
knowledge and experienced staff. A major issue is the lack of forest labor, driven by poor 
pay and low recruitment of junior workers. This also hinders the transfer of knowledge 
from experienced professionals to the next generation.  

Also, trust issues have emerged between forest owners and forestry schemes due to 
poor past experiences in best-practice advices (e.g., on ash dieback in Ireland), 
�X�Q�V�X�F�F�H�V�V�I�X�O�� �U�H�V�W�R�U�D�W�L�R�Q�� �H�I�I�R�U�W�V�� ���H���J�� �L�Q�� �6�H�U�E�L�D���� �«���� �R�U�� �H�U�U�R�U�V�� �L�Q�� �S�D�V�W�� �I�R�U�H�V�W�U�\�� �S�U�D�F�W�L�F�H�V��
(spruce monoculture plantations led to significant losses from droughts, storms, and bark 
beetle infestations in Germany). These practices now need to be reversed, necessitating 
forest conversion in many regions.  

 

7.5. Lessons learnt and preliminary conclusions 

Both national-level data sources (narratives and workshops) identified sociopolitical 
issues as key barriers to effective forest restoration. Below, we summarize the main 
findings regarding these sociopolitical conflicts and their impact on restoration efforts. 

1. Conflicting Policies: One of the primary obstacles to successful forest restoration is 
the presence of conflicting policies. This issue emerged from narratives by national 
experts, where it has been a persistent challenge over time, it was also greatly discussed 
in the workshops, and 31% of questionnaire respondents reported conflicts related to the 
coordination of administrative bodies. The main conflicts typically arise between timber 
production and biodiversity conservation, as well as between agricultural and forest land 
use. This also reflects in funding disparities, which often leave forest conservation at a 
competitive disadvantage. National narratives show that some of the most successful 
policies that partly overcome these conflicts are strict national forest laws that balanced 
socioeconomic benefits and ecological protection, alongside ambitious environmental 
international policies. Specialized administrative units focused on forest restoration were 
also highlighted as key drivers of success. 

2. Conflicting Stakeholder Interests: Stakeholder conflicts, much like regulatory 
disputes, have long posed challenges to forest restoration efforts, as reflected in 
historical narratives spanning three time periods. This issue was also highlighted in 
workshops, where participants emphasized that forestry professionals, farmers, 
conservationists, tourism operators, hunters, and economic actors often pursue 
conflicting agendas. These competing interests create tensions that negatively affect 
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ecosystem health and undermine the overall success of restoration initiatives. In the 
1990s, the growing demand for recreational forest use, coupled with heightened 
environmental awareness, further intensified the diverse demands placed on forest 
resources by different stakeholders. Historical accounts suggest that rural abandonment 
sometimes eases these conflicts by reducing competition for land use. However, in other 
cases, it has led to degradation (for example in Mediterranean regions, where 
unmanaged forests become overly dense and more prone to high fire risks). Based on 
the information gathered through the online questionnaire, the wide range of conflicts 
reported by respondents did not indicate a single or most common conflict among 
stakeholders when implementing restoration initiatives in the studied countries. 

3. Forest Ownership: Forest ownership has been, and remains, a significant issue. 
Narratives suggest that centralized and nationalized forest management can achieve 
large-scale goals efficiently, but workshops revealed that it can also limit active 
stakeholder engagement and collaboration. Decentralization and privatization, while 
increasing local involvement, often result in uncoordinated efforts and more conflicts, as 
highlighted by both narratives and workshops. 

4. Project Duration: Both national/local and EU projects suffer from short time frames, 
typically ranging from 3 to 6 years, with even shorter durations at the local level. This 
lack of long-term funding hinders the ability to monitor and ensure the sustainability of 
restoration efforts over time. 

5. Bureaucracy: Complex and inefficient administrative processes were consistently 
cited as barriers to forest restoration, emerging in both the narratives and workshops. 
These bureaucratic hurdles slow down progress and create frustration among 
stakeholders involved in restoration initiatives. 

6. Knowledge Transfer: A significant gap in knowledge transfer between experts and 
private landowners was identified in many workshop discussions. According to the 
narratives, the lack of knowledge is also a barrier, partly due to this insufficient transfer 
of information. Addressing this issue will require more joint activities and collaborations, 
such as workshops and discussion forums, to ensure that scientific research is applied 
to real-world forestry challenges.  

7. Geopolitical Turmoil: Geopolitical conflicts, including wars, have had a profound 
influence on forest restoration across Europe over the past 150 years. These events 
acted as drivers of forest degradation but also, in some cases, triggered strong 
afforestation and reforestation campaigns that influenced the extent and quality of 
forests.  
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8. Analysis for WP6 (Biodiversity and Ecosystem 

Management) 

8.1. WP6 - Information gathered from the expert-based national 

assessment 

Forest restoration efforts in Europe have evolved through three distinct periods, each 
characterized by different goals, drivers and approaches. This summary outlines the 
main technical and ecological aspects of forest restoration across the following three 
periods: 

1. Protection-focused period (<1940) 

2. Production-focused period (1940-1989) 

3. Multifunctionality-focused period (>1990) 

 

Period 1 �± before 1940 

Type of initiative 

Afforestation represented the main forest restoration initiatives in the 19th century and 
first half of the 20th century. This included mountain slope afforestation to halt the 
�S�U�R�E�O�H�P�V�� �U�H�V�X�O�W�L�Q�J�� �I�U�R�P�� �W�R�U�U�H�Q�W�L�D�O�� �U�D�L�Q�V�� �R�Q�� �E�D�U�H�� �V�O�R�S�H�V�� ���I�O�R�R�G�L�Q�J���� �D�Y�D�O�D�Q�F�K�H�V�«���� �L�Q��
countries such as Spain, Italy, Greece, France, Austria and Switzerland, heathland 
afforestation to boost productivity and/or to stop the disasters caused by drifting sands 
(Belgium, Denmark, Netherlands, UK, Germany), Karst afforestation to protect from the 
harsh conditions (e.g., strong winds, floods) and erosion that resulted from deforestation 
(Slovenia, Croatia, Austria), and afforestation of plains on sandy soils to reduce erosion 
(Hungary, Romania, Austria).  

Drivers of degradation and conditions pre-intervention 

The main drivers of degradation were overgrazing, overharvesting and erosion in most 
cases, but litter raking, fire, agriculture and browsing were also mentioned by some 
countries. These led to a bad ecological condition, with very poor soil conditions, low 
productivity and no trees even though the potential vegetation in most cases was mixed 
or deciduous (namely oak) forests or coniferous forests in the case of subalpine 
afforestation. Therefore, the land cover had been converted from forestland to 
pastureland, bare areas or low productivity farmlands.  

Restoration goals 

The main restoration goals in this first period were the reduction of disaster risk, 
protection against erosion and production of timber, but improving water quality and 
creating jobs was also mentioned by several countries.  
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Restoration activities and approaches  

To achieve these goals, countries reported a combination of passive and active 
approaches. The main passive activity was the cessation or attenuation of the degrading 
factor in the form of regulations that prohibited or limited forest grazing, litter raking or 
overharvesting such as the Croatian Forestry Ordinance from 1775, the Danish Forest 
Act from 1805 or the Belgian Forest Code from 1854. Because of the high degree of 
degradation, natural regeneration was failing in most cases and, thus, active approaches 
that involved planting or sowing were common during the first period. Soil preparation 
was very labor-intensive. For example, in the heathlands in Belgium and Netherlands, 
the vegetation was mowed, burned and manually spaded and the soil was labored up to 
60 cm deep, and often a metal-slag fertilizer was added. In the case of mountain 
afforestation, such as in France, steep slopes had to be stabilized prior to planting by 
reshaping slopes, using fascines, sowing herbs, etc. In the case of wet forests, draining 
was a common technique used before planting. For example, in one of the largest old 
forests in Denmark (5626 ha), the wetlands were reduced from 23.7% to 3.1% of the 
forest area after the construction of 564 km of open ditches (Rune, 1997). 

Planting and sowing were usually done in high densities. For example, in the Slovenian 
Karst afforestation, seedlings were planted with a spacing of 0.3 m along trenches 0.5 m 
wide, 0.3 m deep and 2 m apart, reaching densities of 6,000-10,000 seedlings per 
hectare (Massiello, 1996; Perko, 2016). In France, densities also varied between 1,666 
and 10,000 seedlings/ha (Vallauri, 1998), whereas in Belgium they were higher with a 
spacing of 0.5 x 0.5 m (40,000 seedlings/ha). In Spain, afforestation began with sowing, 
but it was gradually replaced by planting, especially in poorer quality areas (44% of the 
area was sown and 56% was planted in this period). Sowing densities also varied across 
species and countries; for example, 5-10 kg/ha of Pinus pinaster and 50 kg/ha of Pinus 
pinea were sown in Spain and 5-7 kg/ha of Pinus sylvestris in the Netherlands (Boosten, 
2016). A common follow-up activity was the building of fences to protect the young trees 
from livestock grazing. For example, in Croatia, a total of 200 km of dry stone were built 
by the inspectorate for the afforestation of Karst between 1878 and 1942.  

Species used 

The species used in afforestation varied across countries, but mostly fast-growing 
pioneer species were chosen, with pines being the preferred trees in many initiatives. 
Pinus nigra was the main species used in Karst afforestation in Croatia (81%) and 
Slovenia (90%), as well as in France and in the Italian Apennines, and to a lesser extent 
but also considerably in Spain and the UK. Pinus sylvestris was the species of choice in 
heathland afforestation in the Netherlands, Belgium (P. pinaster was tried first but failed), 
UK and Germany. Interestingly, the first experiences with P. sylvestris in Denmark failed, 
so it was replaced by Pinus mugo. Other pine species include P. halepensis (Spain, 
Greece), P. pinaster (Spain, Italy), P. uncinata (Spain, Switzerland) and P. brutia 
(Greece). Picea abies was mostly used in the subalpine areas of Switzerland and Austria 
where it is native, but also in out-of-range areas in countries where it is native (e.g., in 
Germany, Denmark, Slovenia, Italy, UK) due to its economic value, wood quality and 
high growth rate. Larix decidua was marginally used in countries such as Austria, 
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Switzerland, UK and France. Broadleaved trees (oaks, poplar and ash) were used to a 
lesser extent in countries such as Croatia, Spain, Switzerland and the UK, and private 
initiatives with the exotic Eucalyptus sp. are reported during this first period in Spain, Italy 
and Greece. The exception to this dominance of conifer species was found in the 
afforestation of sandy soils in Hungary and Romania, where the non-native and invasive 
Robinia pseudoacacia was widely used (>80% in Romania) (Boiarolu, 1890). In Hungary, 
besides black locust, other invasive exotic species such as Acer negundo, Ailanthus 
altissima, Celtis occidentalis, Fraxinus pennsylvanica and Prunus serotina were used in 
the afforestation of the Great Hungarian Plain, with thousands of hectares of non-native 
invasive species remaining in forests to this day (Korda, 2019). 

Success 

Most of these initiatives were classified as having a moderate or good level of success 
in the achievement of the objectives, especially considering the degree of land 
degradation. Tree plantations were successful in halting or reducing erosion and related 
problems in most countries. For example, in Hungary, fixing the shifting sands after 
afforesting 65,000 ha was an important achievement, in France and Spain the erosion 
problem was mostly halted, and in Croatia the last devastating flood hit the country in 
1856 (i.e., no more floods after 19,000 ha of Karst were afforested). The economic 
objective of increasing timber production was also achieved in countries such as 
Germany, Denmark and Belgium, as degraded former farmlands were turned into 
productive plantations. Job creation was also successful in countries such as Spain, 
where it is estimated that one million working days were created in relation to restoration 
during this period (Elorrieta, 1934). However, in several cases the success was poor or 
moderate as the defined targets were not met. For example, in Romania, most 
restoration objectives were not met due to the fragile mechanisms of control exercised 
by the state, insufficient involvement of stakeholders and conflicting goals with 
agriculture. Although 500,000 ha were afforested, most were destroyed by fire or grazing 
within a decade (Giurescu, 1975). In Hungary, more than 100,000 hectares were 
designated for afforestation in the GHP Afforestation Programme I, but only 65,000 ha 
were afforested (Halász, 1994; Kollega Tarsoly, 1996). Similarly, 250,000 ha were 
afforested in France, falling short from meeting the objectives initially set in the 1860 law 
(1.1 million ha).  

Nevertheless, most countries experienced an increase in forest cover during this period. 
The share of forests increased more than 10% in the Slovenian Karst region (Gams in 
Gabrovec, 1999) and 35% in the Austrian Karst regions of the southern peripheral Alps. 
In Switzerland, the forested area increased from about 680.000 hectares around 1876 
to about 1 million ha in 1939, with this success being mostly attributed to the strict Swiss 
Forest Act from 1876 and the decision to establish close-to-nature forest management 
as the basic principle. However, in regions such as the northern part of Belgium and the 
UK, afforestation efforts did not result in increased forest cover as they were 
�µ�F�R�X�Q�W�H�U�E�D�O�D�Q�F�H�G�¶�� �E�\�� �I�X�U�W�K�H�U�� �G�H�I�R�U�H�V�W�D�W�L�R�Q�� �P�D�L�Q�O�\�� �R�Q�� �I�H�U�W�L�O�H�� �V�R�L�O�V�� �I�R�U�� �D�J�U�L�F�X�O�W�X�U�H�� �D�Q�G��
infrastructure. 

 

 



98 
 

Ecological recovery 

Although the success in meeting restoration goals was classified as moderate/good, the 
ecological recovery was mostly marginal or moderate in most countries. The established 
forests were mostly even-aged plantations managed with short-rotation clearcut 
systems, and thus, poorer in biodiversity compared to reference ecosystems. For 
example, the black pine plantations established in the Slovenian Karst and in France 
should be considered as an intermediate stage in the successional development of the 
forest towards late-climax oak woodlands, but most of the stands were poorly 
managed/thinned, so the return of native vegetation has been rather slow. In Hungary, 
black locust plantations were often created on former grasslands, which could mean a 
significant deterioration in ecological terms. Similarly, in Belgium, Netherlands and 
Denmark, the afforestation of transformed (i.e., resulting from previous deforestation) yet 
valuable open habitats such as heathlands and grasslands with conifer monocultures is 
considered to have resulted in a decline in biodiversity, and in Switzerland, clearcut 
prohibitions and continuous cover forest management put pressure on light-demanding 
species for decades. In several countries, species that were introduced as nurse species 
or productive species in forest restoration (e.g., black cherry) also became challenging 
invasive species at several site types, particularly in the open habitats protected and 
managed for their habitat quality.   

Obstacles 

A common obstacle during this period was limited knowledge or lack of trained staff, 
which led to problems such as poor planting techniques or poor choice of species or 
provenances. For example, in Romania and Hungary the non-native species (e.g., black 
locust) that previously seemed to be the perfect solution on floodplains and sandy areas, 
showed several issues such as low timber quality and invasiveness. In Germany, the 
established conifer monocultures showed low resilience towards both biotic and abiotic 
disturbances such as wind, snow, diseases and pests, especially in areas with lower 
altitudes, as early as in the middle of the 19th century (Mantel, 1990). Despite this 
awareness at the beginning of the 20th century, large-scale alterations of the 
contemporary forest management practices did not ensue (Johann, 2006). In Croatia, 
additional planting in Karst afforestation was often needed on up to 80% of the restored 
�D�U�H�D���G�X�H���W�R���W�K�H���S�R�R�U���W�H�F�K�Q�L�T�X�H���D�Q�G���U�H�S�U�R�G�X�F�W�L�Y�H���P�D�W�H�U�L�D�O���W�K�D�W���Z�D�V���X�V�H�G�����,�Y�D�Q�þ�H�Y�L�ü���D�Q�G��
�3�L�ã�N�R�U�L�ü�������������������$�O�V�R���L�Q���$�X�V�W�U�L�D�����W�K�H���S�U�L�P�D�U�\���R�E�V�W�D�F�O�H of the period has been the provision 
of forest reproductive material (Johann, 1985).  

Other obstacles included grazing/browsing and lack of post-restoration management. In 
the Netherlands, ideas about employing forest management modeled after natural 
processes (close-to-nature management) did emerge during the first half of the 20th 
century, but their incorporation was prevented by the geopolitical turmoil of the same 
period (Oosthoek and Hölzl, 2018). In Poland, the idea to introduce admixtures in spruce 
plantations appeared in the 1920s, but these were massively eliminated by wildlife. In 
France, recommendations to manage plantations were emitted, but first thinning 
operations were too costly and ignored until the 1980s, when an undesirable forest 
structure and composition was already established.  
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Period 2 �± 1940-1990 

Type of initiatives  

Although afforestation for protective purposes continued to be important in many 
countries, afforestation and reforestation for productive purposes became the most 
common initiative reported by most countries during this second period, including the 
conversion of low productivity coppice forests to productive monoculture plantations. 
However, this period was not only about protection and production, but other ecosystem 
services such as aesthetic beauty, recreation, hunting or the provision of drinking water 
were also increasingly valued and protected by taking some forests out of management 
and designating protected areas (e.g., forest reserves, national parks). Other initiatives 
that were not discussed in the previous period but that a few countries include in this 
second period were the restoration post natural disturbances (e.g., fire, wind throw), post 
mining or rewilding by reintroducing extinct animal species. 

Drivers of degradation and conditions pre-intervention   

In the case of afforestation initiatives, they were mostly conducted on abandoned 
farmland that was usually located on marginal sites for agriculture, on 
grassland/heathland used for grazing, on peat bogs or �R�Q���³�Z�D�V�W�H�O�D�Q�G�´�� �V�X�F�K���D�V���G�X�Q�H�V����
Regarding reforestation, low productivity forests such as beech or oak coppice forests 
were converted into productive plantations. Therefore, all these often ecologically very 
valuable but no longer profitable ecosystems were abandoned and transformed to meet 
the economic demands of the post-war society. Additionally, forests that had been 
degraded by wartime activities (e.g., timber extraction, military operations, reparation 
fellings) were also targeted by reforestation initiatives at the beginning of this period. 
Finally, forests that had been hit by natural disturbances such as fire, drought, wind throw 
or pests were also restored. Hence, the main drivers of degradation during this period 
include but are not limited to agriculture, grazing, overharvest and natural disturbances. 
However, note that forests without earlier severe degradation were also targeted in the 
case of protected area designation, but also in the case of conversions to productive 
plantations.  

Restoration goal   

The main restoration goal shared by all countries during this second period was timber 
production, followed by the reduction of disaster risk and job creation as reported by half 
of the countries. Towards the end of the period, other goals such as biodiversity 
protection, aesthetics and social acceptance became increasingly important, especially 
in relation to protected area designation, but these will be further discussed during the 
third period. Although there are no specific statistics on the objectives of forest 
restoration, some estimates have been made in Spain according to the species used, 
showing that 45% of the reforested area would have had a clearly productive objective, 
24% a clearly protective objective and 31% a mixed objective (Vadell et al., 2017).  

Approach  

Most afforestation and reforestation initiatives followed an active approach, but passive 
approaches became increasingly common by the end of the period as natural 
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regeneration was encouraged and facilitated by rural abandonment and the designation 
of protected areas gained momentum. In Romania, for example, 2/3 of the regeneration 
were artificial during the second period, but this proportion changed after the technical 
norms from 1986 promoted natural regeneration. Passive approaches were also favored 
post-fire in countries such as Spain, Greece and France due to the fire-tolerant nature of 
the Mediterranean vegetation.  

Restoration activities   

These were similar to those employed in the previous period, including soil preparation 
(pl�R�X�J�K�L�Q�J���� �G�U�D�L�Q�L�Q�J�«������ �S�O�D�Q�W�L�Q�J�� �D�Q�G�� �I�H�Q�F�L�Q�J���� �6�R�L�O�� �S�U�H�S�D�U�D�W�L�R�Q�� �Z�D�V�� �L�Q�F�U�H�D�V�L�Q�J�O�\��
mechanized throughout the period. Planting was still done in relatively high densities, 
although densities tended to decline over time. For example, in Romania, in the early 
decades of the period, 10,000 seedlings per hectare were planted, but this was reduced 
to <5,000 seedlings in the later decades. In the UK, newly planted land often required 
initial fencing against deer and rabbits. There was, however, a burst of natural 
colonization by native trees and scrub on old grassland and heathland in the 1950s after 
the rabbits died off from myxomatosis (Thomas, 1960). Weeding, herbicide/pesticide 
application and thinning were also used in many countries during this period to boost 
tree growth. All these active approaches were accompanied by passive approaches such 
as the cessation/attenuation of the degrading factor by means of policy instruments. For 
example, in Greece, in case of a wildfire, the forest service issued a prohibition on 
grazing (5 years for sheep- and 10 for goat-grazing). While in many countries draining 
was a prerequisite for afforestation, in Mediterranean countries water retention was key 
for successful establishment. In this sense, the techniques implemented in the driest 
areas of Mediterranean Spain (Navarro-Garnica et al., 1977) attracted international 
attention due to their success and low cost (FAO Secretariat, 1958). 

Species used  

Conifer tree species, namely spruce and pine, were widely planted in all countries. 
Norway spruce (Picea abies) became very popular due to its economic value and rapid 
growth: not only was the dominant species in countries within its natural range (e.g., 
Sweden, Austria and Switzerland), but it was also artificially expanded to sites outside 
its natural growth area in Switzerland (lowlands), Italy, Croatia, Denmark, France, 
Germany, Hungary, Slovenia, Romania, Netherlands and the UK. For example, in 
Romania, Norway spruce occupies more than 1.4 million ha, but it is estimated that in 
~164,000 ha it was planted outside its natural range (Nicolescu et al., 2003). In Hungary, 
15-20,000 hectares of Norway spruce were planted in the North Hungarian mountains 
and in the West Hungarian Borderland mostly far away from the optimum of the species. 
Spruce was usually planted in higher soil quality sites, whereas pines were used in poor 
quality sites. Among pines, Scots pine (Pinus sylvestris) was a popular choice in 
Germany, Hungary, Netherlands, Poland, UK and Sweden, and not that popular but also 
common in Hungary, Croatia, France and Spain. Pinus nigra was also widely planted in 
countries such as UK, Spain, France, Slovenia, Croatia, Austria, Hungary and Italy. 
Other pine species include P. halepensis (Spain, Greece), P. pinaster (Spain, Italy), P. 
uncinata (Spain, Switzerland), P. mugo (Denmark) and P. brutia (Greece). In Spain, the 
7 autochthonous pines were used to reforest 83% of the area, while allochthonous or 
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exotic species (P. radiata, Populus sp. hybrids and Eucalyptus sp.) were used to reforest 
15%. Other conifers that were used during this period include Silver fir, European larch, 
Sitka spruce, Douglas fir and Nordmann fir. 

Among deciduous species, the fast-growing poplar hybrids became popular for the 
afforestation/reforestation of riparian areas due to its economic value in the expanding 
paper industry. In Hungary, 173,500 hectares of hybrid poplar plantations were created 
during floodplain afforestation, and in Flanders, 15,000 ha. The land close to the major 
rivers and lakes were also afforested using poplar plantations in Greece, France and 
Spain.  In the Netherlands, when the province of Flevoland was created from the 
Zuiderzee sea, parts of it were afforested using willow and poplar hybrids. The invasive 
and fast-growing black locust (Robinia pseudoacacia) was still a popular species used 
in the afforestation of barrens and sandy areas in Hungary, Greece, Croatia or Romania. 
Despite conifer and non-native deciduous species dominated the choice of species in 
most countries, there were examples where native broadleaved species were planted. 
For example, in the afforestation efforts of Slovenian Karst, increasingly greater numbers 
of native broadleaves such as oaks, Acer pseudoplatanus, Celtis australis and Castanea 
sativa were used in enrichment planting. Between 1947 and 1953, about 12 million 
conifer seedlings, 9,000 kg of conifer seeds, just under 5 million of deciduous seedlings 
and 50,000 kg of deciduous seeds were used (Beltram, 1954). By the end of the period, 
once the vulnerability of conifer monocultures became obvious, enrichment planting with 
beech (Fagus sylvatica) or black cherry (Prunus serotina) became more common in 
countries such as Germany and the Netherlands. The quality of the forest reproductive 
material used became increasingly important. For example, in Romania, the old standard 
on the quality of forest seeds was updated in 1957, with tests being carried out on 77 
forest species used nationwide (Cristescu, 1957). Finally, in addition to tree species, 
extinct animal species with implications for forest restoration were also re-introduced 
during this period in countries such as Switzerland (lynx and beaver) and Sweden 
(beaver). 

Success 

This tight and centralized state control and funding resulted in large areas being 
afforested/reforested in many countries during the second period. This contributed to 
forest cover increasing in most countries (e.g., by 7% in Switzerland, Poland and UK). 
From an economic perspective, these initiatives can be considered successful as the 
new plantations delivered profitable goods to the industrial market. The afforestation for 
protective functions was also considered successful in countries such as Spain, the 
Netherlands, Italy, Slovenia and Hungary. In the Netherlands, for instance, afforestation 
was so successful that drifting sands and heather fields became threatened and 
consequently protected ecosystems since the 1960s (Thissen, 1991). In Hungary, the 
country's forest cover increased from 12.3 to 18.2%, leading to a reduction in erosion 
(Lett, 2021). In the Slovenian Karst afforestation program, the success rate of the first 
post-war attempts was modest (30%) but gradually improved up to 70-80% by the end 
of the period (Perko, 2016), with approximately 10,000 ha being restored over the whole 
period. New nurseries were established in proximity to the reforestation facilities, while 
forest workers were increasingly educated and mass campaign planting by lay people 
and youth was discontinued. 

 



102 
 

Ecological recovery 

Much of this socioeconomic success came at a high ecological price. Many of the 
initiatives did not result in a clear ecological recovery, but to the contrary, were a driver 
of ecological degradation as structurally and compositionally poor plantations replaced 
habitats of high ecological value. Examples of such replacements include the plantation 
of Norway spruce in mixed beech-coniferous stands (e.g., Switzerland, Romania), the 
expansion of acacia in oak-favorable sites (e.g., Hungary, Romania), the substitution of 
native species-rich meadows and riparian forests with hybrid poplar plantations (e.g., 
Belgium, Spain, Greece), the creation of conifer monocultures for cellulose production in 
biodiverse heathlands and grasslands (e.g., Netherlands), and the drainage of 
functionally important wetland forests (e.g., Sweden, UK). For example, in Sweden, 
about 25% of the wetland area (1.25 million ha) was lost during the 20th century and 
about 80% was affected by draining. The use of invasive species oftentimes prevented 
the establishment of native species (e.g., Italy, Hungary), and the even-aged single 
species plantations showed low resilience to disturbances (e.g., Germany, France). 
Additionally, this period saw a marked shift in the European tree composition, with a 
considerable increase in the share of coniferous trees and associated consequences for 
the forest communities and their biodiversity. For example, in the UK, the share of 
conifers increased from 41% in 1947 to 67% in 1965 (Mason, 2007). In Austria, the 
percentage of forest area covered by conifers increased from 65 to 85% between 1600 
and 1988 (Hafner, 1994; Hillgarter and Johann, 1994). In Switzerland, it is estimated that 
the lowlands, characterized by natural beech forests, were replaced with conifers in 
mixed (57,000 ha) and pure (98,000 ha) stands.  

However, there were also cases of good ecological recovery. For example, the degraded 
and deforested Karst area in Slovenia was replaced by mature black pine plantations 
with a broadleaved tree understorey by the end of the period, resulting in improved 
microclimatic and soil conditions as well as the colonization of native animals and plants. 
In parallel, with the decree of the Ministry of Agriculture and Forestry on the 
underplanting of deciduous trees in the early 1950s, an era of active conversion of spruce 
monocultures began in Slovenia, resulting in the successful diversification of many 
plantations during this period (Kecman, 2001). Additionally, the increasing number of 
protected areas during this period meant that some forests (albeit limited in space) were 
being spared from degradation. In Sweden, for example, 350,000 ha of forest (1.5%) had 
been strictly protected by 1990, and in the UK, about 16% of the total area of ancient 
woodland in England and 10% in Wales had been designated as nature reserves or Sites 
of Special Scientific Interest by 1990 (Spencer & Kirby, 1992). In Poland, 15 national 
parks covering 0.65% of the country were established between 1945 and 1990.  

Obstacles 

The main obstacles during this period were conflicting goals, browsing, severe 
degradation, lack of knowledge, and issues with the forest reproductive material, lack of 
management and lack of stakeholder involvement. Despite a reduction in livestock 
grazing, the density of wild ungulates surged during this period, posing a challenge to 
the natural regeneration of deciduous and fir tree species due to intensive browsing in 
countries like Austria, Germany, Hungary and Slovenia. Also, in these and other 
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countries, the lack of initial knowledge and adequate forest reproductive material for 
�U�H�V�W�R�U�D�W�L�R�Q�� �Z�L�W�K�� �G�H�F�L�G�X�R�X�V�� �W�U�H�H�� �V�S�H�F�L�H�V�� �F�R�Q�W�U�L�E�X�W�H�G�� �W�R�� �W�K�H�L�U�� �I�D�L�O�X�U�H�� ���0�L�N�O�D�Y�å�L�þ���� ������������
�0�O�L�Q�ã�H�N���� ������������ �=�X�Q�G�H�O�� �	�� �6�F�K�Z�D�U�W�]���� ������������ �'�L�D�F�L���� ������������ �%�D�U�W�V�F�K�� �H�W�� �D�O���� �������������� �6�H�Y�H�U�H��
stages of degradation and harsh abiotic/biotic conditions were also reported to negatively 
affect restoration initiatives in Croatia, Denmark, Greece and Hungary. For example, the 
average establishment success rate of afforestation in the Croatian Karst was 67% but, 
considering the very harsh conditions that foresters had to face, this is considered a very 
�V�X�F�F�H�V�V�I�X�O���H�[�D�P�S�O�H���V�W�L�O�O���X�S���W�R���G�D�W�H�����0�D�W�L�ü���H�W���D�O���������������������,�Q���F�R�X�Q�W�U�L�H�V���V�X�F�K���D�V���6�S�D�L�Q�����,�W�D�O�\����
France and Poland, lack of management post-restoration is reported to hinder the 
success of afforestation/reforestation. The lack of tending of the established forests (e.g., 
thinning) has resulted in dense stands of single pioneer species that are vulnerable to 
natural disturbances (e.g., pests and fire). In fact, disturbances such as fire (e.g., 
Slovenia, Greece), pests (e.g., pine processionary �± Slovenia, Greece), acid rain (e.g., 
Belgium, Netherlands) and windthrow (e.g., Poland) are reported to be another common 
obstacle to the success of the initiatives during this period.  

 

Period 3 �± after 1990 

More detailed country-by-country information for this period can be found in Annex I in 
table format, but in summary: 

Type of initiative 

In addition to providing materials and protective functions, forests were increasingly 
expected to provide recreation and tourism opportunities as well as to contribute to 
biodiversity conservation and climate change mitigation and adaptation. Thus, a 
multifunctional forest restoration approach was increasingly undertaken. This was done 
following both segregative and integrative forest management strategies (with varying 
ratios across countries). Segregative strategies spatially differentiate forest zones with 
different management priorities (e.g., a unit is designated and managed as an even-aged 
monoculture for timber production, while another unit is designated as a forest reserve 
for biodiversity conservation) and were widely reported by most countries in the third 
period. Integrative strategies, on the other hand, seek to simultaneously provide multiple 
ecosystem services at each management unit (e.g., close-to-nature forestry) and 
became as common as segregative strategies during the third period. 
Afforestation/reforestation initiatives for productive purposes were mostly absent from 
the narratives, while afforestation/reforestation for protective purposes was not 
discussed as much as in previous periods. Instead, ecological restoration initiatives for 
biodiversity conservation and the diversification of plantations were commonly included 
in the third period of the narratives. Finally, new types of initiatives that aimed to address 
current challenges were described and included: post-natural disturbance restoration, 
forest hydrology restoration, invasive species control, riparian restoration, initiatives of 
rewilding or nature-based solutions, afforestation for carbon sequestration, 
urban/periurban forest restoration and prestoration.  
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Driver of degradation and conditions pre-intervention 

The main sources of degradation from previous periods (i.e., agriculture, overgrazing, 
erosion) were still reported by several countries, especially in relation to riparian forest 
degradation, albeit in lower intensity during this third period. Overharvest was also 
mentioned by several countries. For example, reports from the forest inspectorates show 
that by 2002 almost half of the forests that were first privatized upon the fall of the 
communist government in Romania were clearcut or overharvested (Nichiforel, 2005). 
However, in addition to these, new sources of degradation (many of which, interestingly, 
derived from the type of restoration conducted in the previous period) appeared and 
attracted much attention in forest restoration post-1990. Excessive homogeneity in 
European forests became a source of concern during this period, which resulted from 
either intensive rotation forestry in some countries (e.g., Finland, Netherlands) or from 
the abandonment of diversifying silvicultural treatments such as thinning in others (e.g., 
Spain, Italy), as well as from the suppression of natural diversifying elements such as 
fire (e.g., Finland, Spain). This homogeneity negatively impacted forest resilience and 
biodiversity. In Finland, for example, there are currently 816 endangered forest species 
and the extinction debt of forest species because of forestry is estimated at around 1,000 
species (Hyvärinen et al., 2019). Other current drivers of degradation related to past 
forest management activities include drainage and invasive species. For example, 
Prunus serotina, which was introduced in the previous period to enrich pine plantations 
(e.g., Netherlands, Belgium) turned out to be an invasive alien species that dominated 
the understorey of thousands of hectares, obstructing the natural development of a 
mixed native admixture. Similar problems were encountered with, for example, Acer 
negundo or Robinia pseudoacacia in countries such as Hungary and Croatia. 

Natural disturbances were reported as an important driver of degradation during this 
period, which were related to both the vulnerability of homogeneous plantations derived 
from past afforestation/reforestation campaigns, and to the increasing frequency and 
intensity of natural disasters due to climate change. Extreme drought events, wind throws 
and wildfires started to become increasingly common and causing large-scale forest 
damage in most countries. Pests (e.g., bark beetle, pine processionary) and diseases 
(e.g., ash dieback caused by an invasive fungal pathogen) also raised concern and 
attracted much attention and resources in restoration. Bark beetle outbreaks recently 
caused great havoc in Central Europe and left thousands of hectares in need of 
restoration. For example, in Germany, a severe drought in 2018-2020 facilitated bark 
beetles to spread at an uncontrollable rate, resulting in entire Norway spruce 
monocultures turning into skeleton forests (Schuldt et al., 2020; Möhring et al., 2021). 
Finally, forests degraded due to acidification and eutrophication resulting from pollution 
were restored in countries such as Denmark, Belgium, Netherlands, Germany and 
Poland. In this third period, the main land cover and use prior to restoration were 
plantation forests with rotation forestry management.  

Restoration goals 

This third period is also characterized by a clear shift in and diversification of the 
restoration goals. Although the goals from previous periods (i.e., timber production, 
erosion control and reduction of disaster risk) remained relevant, biodiversity 
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conservation took center stage and was highlighted by most countries, followed by 
restoration for tourism and recreational uses. Restoration for climate change related 
issues (mitigation, adaptation and carbon sequestration/storage) was also a new goal 
driving forest restoration in several countries. 

Restoration activities and approaches 

The types of activities also diversified in response to the diversification of threats and 
goals. Passive approaches gained relevance and included activities that range from 
landscape-level protection (e.g., restriction of active management in strictly protected 
forest reserves) to tree-level protection (e.g., retention of habitat trees during forest 
management). In Switzerland, for example, the goal of establishing 5% of the forest area 
as strict forest reserves by 2030 was set in 2001 (BAFU, 2013); in France, 1% of the 
state forest area should be a strict reserve and one habitat tree per hectare should be 
retained. Assisted forest restoration also became very prevalent during this period, with 
techniques such as management for old-growth forest and the emulation of natural 
disturbances being employed in ecological forest restoration initiatives. The creation and 
retention of deadwood was one of the most commonly used techniques to favor species 
that depend on deadwood (e.g., white-backed woodpecker), which was usually done by 
felling trees and leaving downed logs or by girdling trees and leaving standing dead 
wood. Some of the first experiments to restore deadwood by girdling trees were carried 
out in 1994 in the Finnish Mäntsälä region. Because the suppression of natural 
disturbances negatively impacted light-demanding species in uniformly dense 
plantations, restoration techniques that emulate these disturbances (e.g., gap creation, 
prescribed burns) were increasingly used in countries such as Sweden and Finland. In 
Sweden, for example, 5% of the clear-felled area on dry and mesic ground should be 
subject to prescribed burning every year. In Switzerland, an online tool was developed 
to help managers decide where open forest could be created to promote biodiversity 
(Imesch et al., 2019).  

Close-to-nature forest management was increasingly adopted by several countries 
throughout this period, which promotes aspects that favour forest restoration. The 
cessation/attenuation of degrading factors as a restoration activity started to increasingly 
be incorporated into forest management, including the prohibition to use hazardous 
pesticides or intensive soil preparation, the obligation to retain habitat trees and 
deadwood, or the limitations on clearcutting. The diversification of plantations was a 
widespread objective that was pursued through the promotion of natural regeneration in 
forest management when possible, or by planting deciduous species. Because of the 
growing browsing pressure, fencing, tree protectors and the regulation of wildlife 
populations became very common assisted restoration activities (especially when 
broadleaved species were being promoted). Sanitary fellings also became an 
increasingly important (albeit controversial) restoration technique in countries such as 
Germany, Poland, Croatia and Slovenia and could represent a high percentage of the 
total annual harvest due to the growing incidence of pests and diseases. Hydrological 
interventions such as the rewetting of forests by blocking or filling ditches to restore the 
original species association was reported by several countries such as Sweden, 
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Denmark and Switzerland. In Sweden, for example, 58 km2 of wetland forests were re-
wetted between 2010 and 2020.  

Although planting was less prevalent than in the previous period, active approaches that 
involve the introduction of biota were still common in the third period (e.g., in the 
afforestation of agricultural land, restoration post-disturbances or diversification 
initiatives). In general, planting densities decreased (e.g., 1,700-2,500 conifer 
seedlings/ha in Austria, 5,000-8,000 in Hungary, 1,600 for oak in Romania, 4,000-6,000 
for deciduous in Poland) and there was a clear diversification of the species used 
compared to previous periods. 

Species used 

The most common species from previous periods (i.e., pines and spruce) were and are 
still planted, for example in post-fire restoration in Greece or in Karst afforestation in 
Slovenia (until 2022, when the largest ever fire in the Karst targeted especially black pine 
plantations). Despite the shortcomings of spruce monocultures that became increasingly 
apparent during this period, the share of spruce was still relatively high in plantations due 
to its high survival rate compared to other species (especially broadleaves; Fidej et al., 
2017), low cost for producing seedlings, relatively low susceptibility to browsing, forest 
owners' preferences and market considerations. Black locust was still a popular species 
in Hungarian afforestation of sandy soils or in post-mining restoration in Greece.  

However, there has been a clear shift towards the promotion of native deciduous 
species. For example, beech was widely planted to enrich spruce plantations in 
Germany, and oak species (namely Q. ilex) were more commonly planted than pine 
species in Spain during this period. Other deciduous species that were increasingly 
incorporated to enrich forests include Acer pseudoplatanus, Sorbus aucuparia, Ulmus 
glabra or Tilia sp. Additionally, fruit-bearing species (e.g., Malus sylvestris, Prunus 
avium, Sorbus sp., Crataegus sp.) are increasingly being favored to support animal 
biodiversity, and native riparian species (e.g., Alnus glutinosa, Populus sp., Salix sp., 
Fraxinus sp., Platanus orientalis) are being introduced to replace exotic poplar hybrid 
plantations from the previous period. It is also worth noting that recently attention has 
been paid to the selection of species that are adapted and resilient to anticipated climate 
change impacts (i.e., prestoration). For example, the Bavarian State Forest Agency has 
recommended having at least four economically important tree species in all stands, 
three of which must be climate change tolerant. Yet, beyond policy recommendations 
and research, very little progress has been made on the ground in most countries. 
However, provenances are increasingly being taken into account when planting, with 
decision support tools being developed to help foresters decide what the best 
alternatives are considering the current and future site conditions (e.g., Austria, 
Denmark).  

Finally, several countries reported that animals were also introduced as part of 
restoration, including birds, wild species valued as game (deer, roe deer, fallow deer, 
mountain goat), large domestic herbivores (e.g., cows and mares), and predators (e.g., 
bears, wolves, lynx). For example, in Spain, the use of wild horses, "Tauros" or European 
bison, which act as functional substitutes for the wild equids and bovids that inhabited 
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the Peninsula before the Neolithic and which, together with the predators that regulated 
the ungulate populations, played a key role in the maintenance of heterogeneous forest 
mosaics, has begun to be tested. 

Restoration success and ecological recovery 

Evaluating the success of restoration actions during this last period is challenging 
because of the diversification of goals and because ecological recovery takes time. 
Generally speaking, most experts assessed it more positively than in previous periods, 
but there are still multiple examples of moderate success. The most positively evaluated 
initiative, overall, was the adoption of close-to-nature forest management in countries 
such as Belgium, Austria, Denmark, Germany, Hungary, Slovenia, Romania or 
Switzerland. Such a statement was based on National Forest Inventory data and 
indicators that showed an upward trend in the amount of deadwood, in the proportion of 
deciduous species and mixed stands, in the use of natural regeneration or in stand age. 
Whether these structural/compositional improvements lead to the expected biodiversity 
outcomes remains to be seen, but promising results emerged from countries such as 
Denmark, where the trend of declining biodiversity was reversed around 1990 and a 
return of species has been observed since then (Buchwald, 2022). However, in countries 
such as Sweden and Finland, although the awareness for the need to diversify the 
widespread even-aged rotation forestry is increasing, uneven-aged management 
practices should upscale dramatically in practice to have the needed ecological impact. 
EU funded projects have mostly been successful according to the experts, but the extent 
of the impact tended to be limited in space despite their considerable budget. For 
example, the average project budget of EU co-funded projects in Austria was of 4.5 
million euros, but the area ranged between 0.5 to 2,600 ha per project.  

Although several countries saw increases in forest cover during this period, such 
increases mostly resulted from natural regeneration which was facilitated, in some cases, 
by rural abandonment. In fact, countries such as the UK, Belgium, Romania and 
Denmark reported failures in meeting annual afforestation and forest expansion targets, 
and the Netherlands even experienced a decrease in forest cover over the past decade. 
Diversification efforts were successful overall as indicated by the increase in the share 
of broadleaved species and mixed stands. However, the use of deciduous species has 
proven challenging in post-fire restoration (e.g., Slovenia, Hungary) and the widespread 
use of beech as a diversifier species in Germany is raising concerns as the mortality rate 
of this species following recent droughts was unexpectedly high (i.e., limitations as a 
prestoration species). Yet, there are also positive results in natural post-disturbance 
restoration as diverse and resilient forest communities developed with minimal human 
intervention (e.g., in Poland post-wind throw). Finally, the area of protected forests 
increased in most countries during this period. For example, Switzerland is in track to 
meet the target of 10% forest reserves target by 2030. But the level of success differs 
depending on the type of protection. In Germany, 26.2% of the forest area is under 
protection (Wissenschaftlicher Beirat für Waldpolitik, 2023), but the target for set-aside 
forests (5% by 2020) set by the National Biodiversity Strategy was not met as only 2.8% 
of the forests were unmanaged in 2019 (Engel et al., 2019). In Hungary, two thirds of the 
forested area protected by national or/and by Natura 2000 are still managed by 
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conventional rotation forestry. In the UK, despite protection, ancient native woodland is 
still declining and being converted into plantations, and the remaining patches are still in 
poor ecological condition (Reid et al., 2021).   

Obstacles 

Governance and funding related issues were reported as the main obstacles during this 
period (see WP4 and WP5). But, climate change, the consequent intensification of 
natural disturbances and the growing browsing pressure were also reported as major 
obstacles by many countries. 

 

8.2. WP6 - Information gathered from the Practice Online 

Questionnaire 

Restoration objectives 

Regarding the subset of respondents who addressed ecological information (40.56%), 
Figure 43 presents the distribution of responses according to the restoration objective 
covered.  

 

Figure 43. Distribution of the responses gained according to the restoration objective of the initiative 
in the subset of respondents who addressed ecological information. Numbers appearing on each bar 
correspond to the exact number of responses received for each option. 
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Country of the respondent 

Regarding the subset of respondents who addressed ecological aspects (40.56%), the 
internal distribution of this percentage by country is presented in Table 16. 

Table 17. Geographical distribution (by percentage) of respondents who addressed 
governance information  

Country  Percentage of responses  
Albania 1.35 
Andorra 1.79 
Austria 9.42 
Belgium 2.69 

Bosnia and 
Herzegovina 

1.35 

Bulgaria 3.59 
Croatia 1.79 
Czechia 5.83 
Denmark 0.45 
Estonia 0.90 
Finland 2.69 
France 2.24 

Germany 5.38 
Greece 1.35 
Hungary 0.90 
Ireland 3.14 

Italy 8.52 
Latvia 0.45 

Netherlands 0.45 
Norway 0.90 
Poland 3.59 

Portugal 4.93 
Romania 2.69 

Serbia 0.90 
Slovakia 2.69 
Slovenia 0.90 

Spain 22.87 
Sweden 2.69 

Switzerland 1.35 
UK 1.35 

Turkey 0.90 
 

Status of the restoration  

The data collected revealed that more than half of the responses corresponded to fully 
or partially completed restoration initiatives (52%), followed by ongoing initiatives (31%), 
and planned initiatives (17%). Figure 44 presents the distribution across Europe of the 
responses received based on the status of the restoration projects. The information 
gathered covers a wide range of European countries, with the exception of Liechtenstein, 
Lithuania, Luxembourg, North Macedonia, Moldavia, Montenegro, and Ukraine. Some 
countries were represented by only one type of restoration status: Norway with planning 
restoration initiatives; Denmark, Netherlands, Serbia, United Kingdom and Turkey with 
ongoing restoration initiatives; and Estonia, Greece or Latvia with fully/partially 
completed restoration initiatives. All other countries had initiatives in two or more 
statuses. The majority of responses received across Europe correspond to fully or 
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partially completed restoration initiatives. However, responses from South-East Europe 
primarily focused on ongoing restoration initiatives.  

 

 

Figure 44. European distribution of the responses received according to the status of the 
restoration initiative. Numbers appearing on each bar correspond to the exact number of 
responses received for each option. 

 

Starting year 

The information gathered from the online questionnaire clearly indicates the growing 
number of restoration projects implemented across Europe from 1800 up to the 
beginning of this year (Figure 45). For a more detailed view, Figure 46 illustrates the 
evolution of projects initiated since the start of this decade. It is important to note that the 
dates refer to the year in which each project commenced. 
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Figure 45. Evolution of the number of restoration projects implemented across Europe 
according to the starting year. 

 

Figure 46. Detailed distribution of the restoration projects implemented in the last decade 
across Europe according to the starting year.  

 

Over the past five years, Figure 47 illustrates the status of the restoration projects for 
which information has been compiled. There has been a noticeable increase in the 
planning of restoration projects, starting from no projects in 2020 and 2021 to the highest 
number recorded in 2023, with 7 projects. The lower number of restoration projects 
observed in 2024 (only two projects) should not be interpreted as a decreasing trend, as 
the data corresponds to the last download of information from the online questionnaire, 
which was conducted in early March. Therefore, the upward trend may still continue. A 
similar pattern is observed in the number of ongoing projects, which shows an increasing 
trend since 2020, peaking in 2022 with 14 ongoing restoration projects, and then 
declining to just one ongoing project by the time of the last download. In contrast, the 
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data for fully or partially completed projects reveals a different trend, showing a clear 
decline from the highest number in 2020 (13 projects) down to none in 2024. This decline 
is not unexpected, considering that these figures are based on the year when the 
restoration projects began. Since the last data download occurred in early March, it is 
uncommon for projects to be completed within just three months.  

 

Figure 47. Evolution in the status of the restoration projects initiated in the last decade 
across Europe. 

 

Pre-restoration land use 

The analysis of the pre-restoration land use revealed that most of the restoration 
initiatives were implemented in a forest area (Figure 48). This was the case of the 
initiatives in Norway, Denmark, Netherlands, France, and Serbia, all of which were 
implemented in forest lands. Yet, for countries like Switzerland or Albania, no restoration 
initiatives of this type were reported. In between the two extremes, the rest of the 
European countries showed a variety of pre-restoration land uses. Albania, Andorra, 
Greece, Slovakia, and Slovenia had two. Considering the importance of forest as the 
most common pre-restoration land use in the responses received across Europe, a more 
detailed analysis of this distribution is presented in Figure 49. It can be seen that more 
than half of responses coming from countries such as Andorra, Belgium, Bulgaria, 
Croatia, Italy, Romania, Slovakia, and Slovenia corresponded to forest pre-restoration 
land use.  
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Figure 48. Distribution of the pre-restoration land use in the different European countries 
according to the responses received in the online questionnaire. The various colors present 
the 10 possible pre-restoration land uses.  



114 
 

 

Figure 49.  Percentage of projects with forest pre-restoration land use by European country. 
The colors indicate the range of percentages; the numbers indicate the exact percentage for 
each country. 

% Forest cover (FC) or area before 

According to the responses collected from the online questionnaire, in most cases 
(36.63%), the restoration area had 100% forest cover before the restoration project was 
implemented (Figure 50). On the other end of the spectrum, only 5.94% of the responses 
indicated that there was no forest cover in the area prior to the restoration project. The 
same percentage of responses reported a 50% forest cover in the restoration area.  

 

Figure 50. Distribution of forest cover before the restoration initiatives 
according to the responses obtained. 
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Causes and signs of degradation 

While the questionnaire was available online, several respondents mentioned the 
difficulty of distinguishing between causes and signs of degradation. Both causes and 
signs of degradation were presented as multiple-choice questions, resulting in various 
possible combinations of types of causes and signs of degradations, as reflected in the 
collected responses.  

Over 18% of the respondents believed there was only one cause of degradation in the 
restored area, while the remaining 82% identified multiple causes contributing to the 
�D�U�H�D�¶�V���G�H�J�U�D�G�D�W�L�R�Q�����$�O�O���S�U�R�S�R�V�H�G���F�D�X�V�H�V���Z�H�U�H���F�R�Q�V�L�G�H�U�H�G���L�Q���W�K�H���U�H�V�S�R�Q�V�H�V�����Z�L�W�K��cattle 
or wildlife grazing, fires, lack of management, and habitat loss (degradation or loss of 
previous habitat) being the most frequently cited (6.5%, 7.97%, 6.92%, and 6.29%, 
respectively). The least cited causes were cessation of prescribed burning, illegal 
logging, and soil contamination. In nearly half of the responses (49%), causes of 
degradation were identified without corresponding signs. Regarding signs of 
degradation, around 17% of respondents identified only one, while 34% recognized more 
than one of the proposed signs in their restoration area. The most commonly reported 
signs were lack of key species in the balance of the ecosystem, low biodiversity, and 
missing habitat (degradation or loss of previous habitat), all of which were also frequently 
cited as causes of degradation.  

Intensity of the restoration activity (active, passive, assisted) 

According to the information compiled, most of the restoration activities implemented in 
Europe had been active restorations (77.85), while the respondents have considered 
only 3.36% of them passive. Over 18% of respondents considered any type of assistance 
in the restoration projects (Figure 51). When analyzing the intensity of the restoration 
activities in the last five years (Figure 52), the majority of active restoration projects can 
be clearly seen also in this period, while passive restorations were completely absent in 
2020, 2021 and in the first months of 2024. The distribution of percentages appearing in 
Figure 24 were estimated considering 100% the total number of restoration projects 
compiled beginning on this corresponding year.  

 

Figure 51. Distribution of the intensities of the restoration activities 
according to the responses compiled.  
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Figure 52. Detailed distribution of the intensity in the restoration initiatives 
beginning in the last five years across Europe. Gold color present active 
restorations, light brown presented passive restorations, and dark brown 
present assisted restoration initiatives.  

 

Existence of changes in land use 

The analysis of land uses changes resulting from the restoration activities revealed that 
over 66% of the responses, there was no change in land use before and after the 
restoration was implemented. However, nearly 34% of the responses indicated some 
type of change in land use compared with the previous state. A closer examination of 
these changes showed that in most cases, the restoration activities led to a shift from 
one type of land use to another (i.e., there was only one type of land use before and one 
after) or from multiple land uses before restoration to a single use afterward. Only in one 
instance, which occurred in Germany, did the restoration activity lead to an increase in 
the number of land uses post restoration. Table 17 presents the pre and post restoration 
land uses based on the responses collected from the online questionnaire. 

Existence of changes in FC 

When asked about changes in forest cover (FC) resulting from the restoration activity, 
the responses were nearly evenly split: 47.88% of respondents reported an increase in 
forest cover, while 48.59% indicated no change.  

 

Activities implemented  

As with previous questions, the question regarding the activities implemented during the 
restoration was presented as multiple choice. Consequently, the collected responses 
reflect a variety of combinations of implemented activities. Table in Annex II-C lists the 
activities reported, along with the corresponding countries where the restoration projects 
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took place. Table in Annex II-A provides explanation for the various codes used for the 
restoration activities.  

Table 17. Pre and the corresponding post restoration land use for each of the responses 
obtained 

Pre restoration land use  Post restoration land use  
Forest, grassland, waterbodies Forest, other land with tree cover, waterbodies 
Other wooded land, grassland, urban land Other wooded land, other land with tree cover, 

urban land 
Forest, other wooded land, other land with 
tree cover, grassland, agricultural land, 
waterbodies 

Agricultural land 

Other wooded land, grassland, agricultural 
land 

Grassland 

Forest, other wooded land, other land with 
tree cover, grassland, agricultural land, 
waterbodies 

Forest, other wooded land, grassland, 
agricultural land 

Bare areas, agricultural land Other wooded land 
Agricultural land, urban land Other land with tree cover 
Agricultural land Waterbodies 
Agricultural land Other land with tree cover 
Agricultural land Forest 
Forest, urban land Forest, grassland 
Forest, other wooded land, other land with 
tree cover, grassland, agricultural land 

Grassland, agricultural land 

Agricultural land Forest 
Mining Other land with tree cover 
Other land with tree cover Forest 
Agricultural land Forest 
Agricultural land Other land with tree cover 
Quarry for sand mining Forest 
Agricultural land Agroecological site 
Forest, other wooded land, other land with 
tree cover, agricultural land 

Agricultural land 

Grassland Forest 
Grassland Forest, other wooded land, other land with tree 

cover, grassland 
Grassland Other wooded land 
Other wooded land Other land with tree cover 
Forest, other wooded land, other land with 
tree cover, grassland 

Forest, other wooded land, grassland 

Forest Grassland 
Other land with tree cover Forest 
Forest, grassland Forest, other wooded land, grassland 
Forest, other wooded land, other land with 
tree cover, grassland, bare areas, 
waterbodies 

Forest, other wooded land, other land with tree 
cover, grassland, bare areas 

Agricultural land Forest 
Grassland Forest 
Forest, other wooded land, other land with 
tree cover, grassland, waterbodies 

Waterbodies, wet forest 
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Percentage of area restored 

Based on the 57 responses received, the majority of the restoration activities 
successfully restored the entire study area either fully or almost fully (90-100%). 
Specifically, for projects where the restored area exceed 75%, the distribution was as 
follows: 26.83% of projects restored 75-80% of the area, 2.44% restored 80-85%, 
24.39% restored 85-90%, 7.32% restored 90-95%, and 39.02% achieved 100% 
restoration (Figure 53). 

 

Figure 53. Distribution of the area restored by classes according to the information provided 
by the respondents. 

 

Existence of control area 

The analysis of the presence of control areas in the restoration projects showed no 
significant differences: 58% of respondents did not include a control area in their 
restoration activities, while 42% did (Figure 54). 

 

Figure 54. Graphical distribution of the existence or not 
of control area in the restoration projects with this 
information. 
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Ecological compatibility between objectives 

Considering the ecological aspects, Figure 55 presents a color matrix indicating the level 
of compatibility (dark brown, medium brown, light brown) of each main restoration 
objective (listed in the first column) with 25 other possible restoration objectives (listed in 
the first row), based on the received responses. Excluding the main objectives for which 
no response was obtained (represented by grey rows), the overall analysis of the 
responses revealed that a medium level of compatibility (light brown color) between 
objectives was more observed in over half of the responses (68.75%). This was followed 
by 19.10% of responses indicating high compatibility (light yellow color) between 
objectives. Only 8.33% of the received responses indicated low compatibility between 
objectives (dark brown color). Additionally, 3.82% of the respondents either did not know 
about the compatibility, did not provide an answer, or considered it not applicable (white 
color). Notably, restoration objective CO2 capture (objective 7) exhibited the lowest level 
of compatibility with other objectives, while increasing landscape connectivity (objective 
9) presented a high level of compatibility in most instances. 



 

OBJ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1                                                   

2                                                   

3                                                   

4                                                   

5                                                   

6                                                   

7                                                   

8                                                   

9                                                   

10                                                   

11                                                   

12                                                   

13                                                   

14                                                   

15                                                   

16                                                   

17                                                   

18                                                   

19                                                   

20                                                   

21                                                   

22                                                   
 
Figure 55. Compatibility matrix between the main objective of the restoration initiative (first column) and all the possible objectives 
(headi�Q�J�������%�O�D�F�N���F�H�O�O�V���U�H�S�U�H�V�H�Q�W���W�K�H���P�D�L�Q���G�L�D�J�R�Q�D�O�����/�L�J�K�W���E�U�R�Z�Q���F�H�O�O�V���U�H�S�U�H�V�H�Q�W���K�L�J�K���O�H�Y�H�O���R�I���F�R�P�S�D�W�L�E�L�O�L�W�\�����•�������������0�H�G�L�X�P���E�U�R�Z�Q���F�Hlls 
represent medium level of compatibility (25-�������������'�D�U�N���E�U�R�Z�Q���F�H�O�O�V���U�H�S�U�H�V�H�Q�W���O�R�Z���O�H�Y�H�O���R�I���F�R�P�S�D�W�L�E�L�O�L�W�\�����”�������������:�K�L�W�H���F�H�O�O�V���U�H�Sresent 
the respondents did not know, did not answer or considered it was not applicable; Grey cells represent no responses received for these 
objectives. The number of the objectives correspond to those present in Table of the Annex II-B. 



 

Benefits of the restoration action according to various ecological aspects 

The matrix color depicting responses received is presented in Figure 56 presents a more 
in depth analysis considering a higher or lower benefit of certain ecological factors when 
implementing concrete restoration objectives. In this instance, only 4.17% of 
respondents (dark brown color) perceived a low benefit of the proposed ecological 
aspect in relation to the main restoration objective.  Approximately three-quarters of 
respondents (70.00%) expected ecological aspects to moderately benefit from the 
restoration objective (medium brown color). A high level of benefit (light brown color) 
from the restoration objective was reported in 23.33% of the responses received. 
Additionally, only 2.50% of the responses considered this benefit as not applicable, as 
respondents either did not answer or were unsure about the benefit.
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Figure 56. Level of benefit of each ecological aspect (heading) proposed based on the restoration objectives (rows). Light brown cells represent high level of 
�E�H�Q�H�I�L�W�����•�������������0�H�G�L�X�P���E�U�R�Z�Q���F�H�O�O�V���U�H�S�U�H�V�H�Q�W���P�H�G�L�X�P���O�H�Y�H�O���R�I���E�H�Q�H�I�L�W��������-�������������'�D�U�N���E�U�R�Z�Q���F�H�O�O�V���U�H�S�U�H�V�H�Q�W���O�R�Z���O�H�Y�H�O���R�I���E�H�Q�H�I�L�W�����”�������������:�K�L�W�H���F�H�O�O�V���U�H�S�U�H�V�H�Q�W��
the respondents did not know, did not answer or considered it was not applicable; Grey cells represent no responses received for these objectives. The 
number of the objectives correspond to those present in Table of Annex II-B. 
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Indicators 

Regarding the subset of respondents who addressed ecological aspects (40.56%), Table 
18 presents the level of agreement to the proposed indicator for each restoration 
objective. This level has been estimated as the mean value of all the compiled responses 
for each indicator and objective (�7 means agreement with the proposed indicator, X 
means disagreement with the proposed indicator, ? means the respondent was not sure 
�D�E�R�X�W���L�W�����³No responses�´���P�H�D�Q���W�K�H�U�H���Z�H�U�H���D�Q�\���U�H�V�S�R�Q�V�H���W�R���W�K�L�V���L�Q�G�L�F�D�W�R�U���� 

 

Table 18. Level of agreement the subset of respondents who addressed ecological aspects 
have with the proposed indicators 

Objective  Indicator  Level of agreement  
1 Abundance SP1 �7 

Abundance SP2 �7 
Abundance SP3 �7 
Total number of species �7 

2 Abundance SP1 �7 
Abundance SP2 �7 
Abundance SP3 �7 

3 Regeneration cover (%) �7 
4 Volume of standing deadwood (m3/ha) X 

Volume of lying deadwood (m3/ha) X 
Structural diversity �7 

5 Microhabitat abundance �7 
6 Occupied area by the habitats of interest �7 
7 Resilience of the system �7 
8 Number of patches in the restored area No responses 

Average patch size (ha) No responses 
Number of patch types No responses 

9 Number of connections or corridors between patches No responses 
Total length of ecological connections/corridors (km) No responses 

10 Hunting/fishing (total number of individuals) No responses 
Mushroom resources (kg/ha) No responses 
Forest fruits production (kg/ha) ? 
Resin production (kg/ha) No responses 
Cork production (kg/ha) ? 
Apiculture production (kg of honey/ha) No responses 

11 Soil loss by area and year (t/ha year) �7 
Ground vegetation cover (%) �7 
Area affected by soil erosion (ha) �7 

12 Organic matter content of the surface horizon (% of organic 
matter) 

�7 

13 Annual average streamflow (% or rainfall) �7 
Annual average baseflow (% of rainfall) No responses 
Annual average stormflow (% of rainfall) No responses 

14 Quality water for human consumption ? 
Quality water for the ecosystem ? 

15 Mean peak stormflow (m3/s) of the 10 biggest annual 
storms 

? 
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Annual average baseflow (% or rainfall) ? 
Annual average stormflow (% or rainfall) ? 

16 Wood yield SP1 (m3/ha year) �7 
Wood yield SP2 (m3/ha year) X 
Wood yield SP3 (m3/ha year) X 
Wood value No responses 
Biomass yield SP1 (t/ha year) ? 
Biomass yield SP2 (t/ha year) ? 
Biomass yield SP3 (t/ha year) No responses 

17 Aboveground biomass (kg/ha year) �7 
18 °C temperature reduction for the mean daily maximum 

temperature for the warmest month 
�7 

°C temperature increase for the mean daily minimum 
temperature for the coldest month 

No responses 

19 PM10 adsorption (kg/m2 year) No responses 
20 Improvement of other ecological functions �7 
21 Number of recreation visits from the inhabitants of the 

surrounding area 
�7 

Note. �7 means agreement with the proposed indicator, X means disagreement with the proposed 
indicator, ? �P�H�D�Q�V���W�K�H���U�H�V�S�R�Q�G�H�Q�W���Z�D�V���Q�R�W���V�X�U�H���D�E�R�X�W���L�W�����³No responses�´���P�H�D�Q���W�K�H�U�H���Z�H�U�H���D�Q�\��
response to this indicator. 

 

8.3. WP6 - Information gathered from the Project Compilation (EU 

and local) 

Degradation 

The degradation causes in the project areas are shown for the different European 
countries in Figure 57. The eight main sign of degradation were invasive alien species 
(14%), human disturbances (10%), drainage (7%), landscape fragmentation (6%), lack 
of management (6%), overharvesting (6%), agricultural disturbances (6%) and erosion 
(5%) accounting for more than half (60%) of the environmental problems encountered 
on the categorized project sites. Problems like Invasive alien species, agricultural 
disturbances, but also non-management or abandonment can be found across nearly all 
the countries; in Mediterranean regions like Greece, Spain or Cyprus, fires are a big 
threat.  
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Figure 57. Main degradation causes of European countries that were categorized in the project 
database. 

 

Objectives 

Objectives of restoration and renaturalization actions are shown in Figure 58 also divided 
into European countries. The dominating objectives that were found in the projects 
descriptions together are capacity building (9%), improving or maintaining biodiversity 
(9%), promoting habitats of interest (8.5%), increasing species populations (8%), 
increasing resilience of the ecosystem (7%), improving water quality (6%), increasing 
connectivity (5.5%) as well as education & science (5%) and increasing awareness (5%). 
Alongside the obvious physical improvements of the ecosystem, also facilitating, socially 
oriented actions play a big role in the intentions and goals of restoring nature. 
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Figure 58. Main objectives that were extracted from the projects - divided into countries. 

 

Restoration Methods 

Forest restoration methods are very diverse. Figure 59 shows the 27 occurring methods 
of the collected projects for the European countries. The overall most common methods 
accounting for more than half of the projects are pest and disease control (7.7%), 
management and planning (7.6%), stakeholder engagement (6.8%), hydrological 
interventions (6.6%), planting for reforestation or afforestation (6.1%), 
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trainings/workshops/education (5.7%), control/removal of invasive species (5.3%), 
promotion of natural regeneration (5.2%) and knowledge increase (4%). 

 

Figure 59. Main restoration methods of European countries from the project database. 

 

8.4. WP6 - Information gathered from the Workshops 

Tree Species Selection and Provenances 

Across the workshops, discussions emphasized the critical importance of selecting 
appropriate tree species and provenances for forest restoration, especially in the face of 
climate change. In Germany, there is growing recognition of the need for species 
recommendations based on climate suitability, which will help ensure the stability of 
future forest ecosystems. In Hungary, the increasing scientific understanding of 
provenances and adaptive management practices has improved the restoration of more 
�U�H�V�L�O�L�H�Q�W�� �I�R�U�H�V�W�V���� �%�X�O�J�D�U�L�D�¶�V�� �/�L�I�H�5�H�I�R�U�H�V�W�� �S�U�R�M�H�F�W�� �L�V�� �H�[�S�O�R�U�L�Q�J�� �I�X�W�X�U�H-oriented species 



128 
 

selection, leveraging modeling to identify tree species that will be better adapted to 
projected climatic conditions 50 years from now.  

Increasing and Conserving Genetic Diversity  

Several countries have highlighted a growing commitment to enhancing genetic diversity 
in forest ecosystems through more diverse plantings and innovative restoration methods. 
In Germany, there has been a shift away from monocultures towards mixed species 
stands, which support greater biodiversity and resilience. In Hungary, afforestation 
activities are increasingly aligned with close-to-nature practices, focusing on ecosystem 
diversity and sustainability. Bulgaria's restoration strategies emphasize the use of 
vegetative reproduction material rather than seedlings, showing promising results for 
species survival and genetic diversity. These efforts are vital for the long-term 
conservation of genetic diversity, particularly in the face of environmental stressors such 
as climate change. 

Restoration Practices and Techniques 

Several innovative forest restoration techniques were discussed, focusing on their 
adaptability to different environmental conditions. In Germany, the frequency of 
destructive storms, droughts, and bark beetle infestations has driven experimentation 
with new methods, including sustainable seeding techniques and mixed-species 
plantings. Similarly, in Bulgaria, restoration efforts include planting saplings in dense 
rows to mimic natural regeneration processes, which leads to self-thinning and selection 
of the st�U�R�Q�J�H�V�W�� �L�Q�G�L�Y�L�G�X�D�O�V���� �,�U�H�O�D�Q�G�¶�V�� �I�R�F�X�V�� �R�Q�� �U�H-establishing old oak woodlands 
underscores the importance of preserving irreplaceable native ecosystems. Additionally, 
�%�X�O�J�D�U�L�D�¶�V���U�H�V�W�R�U�D�W�L�R�Q���R�I���U�L�S�D�U�L�D�Q���I�R�U�H�V�W�V���E�U�L�Q�J�V���V�R�F�L�D�O���D�Q�G���H�F�R�O�R�J�L�F�D�O���E�H�Q�H�I�L�W�V�����L�Q�F�O�X�G�L�Q�J��
protection from floods and erosion.  

Monitoring 

Across the discussions, participants highlighted the use of Geographic Information 
Systems (GIS) and other modern technologies as vital tools in supporting forest 
monitoring and management. Hungary and Ireland both reported the benefits of GIS-
based tools in tracking forest health, guiding decision-making, and facilitating large-scale 
�P�R�Q�L�W�R�U�L�Q�J�� �H�I�I�R�U�W�V�� �L�Q�� �F�R�Q�V�H�U�Y�D�W�L�R�Q�� �D�U�H�D�V�� �D�Q�G�� �1�D�W�L�R�Q�D�O�� �3�D�U�N�V���� �*�H�U�P�D�Q�\�¶�V�� �H�[�S�H�U�L�P�H�Q�W�D�O��
sites also provide an evidence base for testing different forest conversion methods, 
further emphasizing the need for continuous monitoring and research to develop best 
practices in restoration.  

Climate Change  

Climate change emerged as a significant challenge in forest restoration efforts across all 
the countries. In Hungary, extreme droughts are causing widespread tree mortality, 
particularly among species that are no longer adapted to the increasingly arid conditions. 
Germany is grappling with similar issues, particularly in monoculture spruce forests that 
are highly susceptible to droughts and bark beetle infestations. Bulgaria faces both 
unpredictable droughts and flooding, which pose serious risks to newly restored areas 
and increase the overall costs of restoration.  
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Knowledge Transfer and Capacity Building  

The workshops revealed a critical gap in knowledge transfer and capacity building in 
forest restoration practices. In Ireland, although funding is available, there is an urgent 
need for skilled workers and capacity building to implement long-term restoration plans. 
In Hungary, a lack of communication between private forest owners and foresters has 
limited the exchange of practical knowledge, which could empower more effective 
restoration actions. Bulgaria reported significant progress in sharing knowledge through 
guidelines, newsletters, and educational videos targeted at forest management 
practitioners, yet they still face challenges in passing on expertise to future generations.  

Best-Practice Guidelines and Policy Recommendation: T here was a clear 
consensus across all workshops on the need for more comprehensive best-practice 
guidelines and long-term policy support for forest restoration. In Germany, practical 
solutions and best practices for sustainable forest conversion are increasingly 
re�F�R�J�Q�L�]�H�G���D�V���H�V�V�H�Q�W�L�D�O�����%�X�O�J�D�U�L�D�¶�V���H�[�S�H�U�L�H�Q�F�H���L�Q���D�O�O�X�Y�L�D�O���I�R�U�H�V�W���U�H�V�W�R�U�D�W�L�R�Q���K�D�V���O�H�G���W�R���W�K�H��
creation of guidelines and recommendations that are being integrated into educational 
programs to pass on valuable knowledge. Ireland called for a strategic Woodland 
Management Plan with a 100-year vision, emphasizing the need for long-term planning 
and resource allocation. 

 

8.5. WP6 �± Information compiled regarding the identified 

knowledge gaps 

8.5.1 Soil degradation, soil properties, fertility and amendments  

Workshops 

�x Germany: "Destructive storms, droughts, and bark beetle infestations have led to 
practical research in different forest conversion methods and sustainable seeding 
techniques." 

�x Bulgaria: "The focus on riparian forests has important social benefits like 
protecting against erosion and floods." 

 

8.5.2 Planting and regeneration methods  

Practice Online Questionnaire 

Within this subset of respondents, the analysis of species included in the restoration 
initiative clearly revealed a tendency to consider multiple species. Nearly 70% of 
respondents implemented a restoration initiative involving three species, in contrast to 
21% who focused on just one species. The remaining 9% of respondents considered 
two species in their restoration efforts.  
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The analysis revealed that three-quarters of respondents implemented a mixed stand 
after the restoration initiative, in contrast to only 4% who restored the area with a pure 
stand. The remaining 21% of respondents opted to restore the area using herbaceous 
or shrub species. When comparing the use of conifers, broadleaf trees, and 
herbaceous/shrub species, the data clearly showed a preference for broadleaf trees, 
which were used in 52% of the cases, followed by herbaceous/shrub species. Conifers 
were the least used, accounting for only 19% of restoration efforts. 

 

Workshops 

�x Bulgaria: "Testing different approaches: planting saplings on dense rows mimics 
natural regeneration processes and allows self-thinning and selection of the most 
resilient individuals." 

�x Bulgaria: "Using vegetative reproduction material instead of seedlings has more 
promising results." 

�x Bulgaria: "LifeReforest project aims to adapt species selection for the future, 
choosing species more suitable in 50 years based on modelling."  

�x Germany: "Growing openness to new concepts like mixed stands in opposition 
to even-aged monocultures." 

�x Germany: "Improved species recommendations for planting depending on their 
climate suitability can really help for future planning and (re-)establishing a stable 
forest ecosystem."  

�x Hungary: "Afforestation activities have been implemented with a shift towards 
more close-to-nature practices and diversification." 

�x Hungary: "Scientific knowledge is growing, especially valuable on provenances 
and adaptive management practices."  

�x Ireland: "Re-establishing old oak woodlands is key to meeting targets; they are 
irreplaceable and need protection." 

�x �$�X�V�W�U�L�D�����³�P�R�U�H���G�H�W�D�L�O�H�G���L�Q�I�R�U�P�D�W�L�R�Q���R�Q���I�R�U�H�V�W�V���D�Q�G���W�U�H�H���V�S�H�F�L�H�V���V�H�O�H�F�W�L�R�Q���Z�L�O�O���E�H��
provided in future. The first step will be taken next year in Styria, where extensive 
information on climate, geology, soil and vegetation from the FORSITE project 
will be incorporated into suitability maps. 

 

8.5.3 Tending; harvesting  

No specific information from workshops. 
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8.5.4 Landscape management  

Workshops 

�x Hungary: "GIS and smart forest tools help support forest owners, foresters, and 
conservation areas through better monitoring systems." 

�x Ireland: "GIS-supported tools are needed for large-scale monitoring and 
management plans, especially for National Parks and Nature reserves." 

�x Germany: "Experimental sites help gain practical experience in different forest 
conversion methods." 

�x Ireland: "Strategic planning is urgently needed, including Woodland Management 
Plans with a long-term vision and resource allocation." 

�x �6�H�U�E�L�D���� �³�:�H�� �K�D�Y�H�� �W�R�� �P�R�Y�H�� �U�H�V�W�R�U�D�W�L�R�Q�� �W�R��large-scale operations aimed at 
�O�D�Q�G�V�F�D�S�H���O�H�Y�H�O�����³ 

 

8.6. WP 6 - Lessons learned and preliminary conclusions  

Expert Narratives 

�x During the first period (<1940), most initiatives focused on addressing the 
catastrophic natural disturbances (flooding, avalanches, d�U�L�I�W�L�Q�J�� �V�D�Q�G�V�«���� �W�K�D�W��
followed centuries of deforestation. This was done using passive (e.g., forest 
grazing bans) and active (e.g., plantation campaigns) approaches. Soil 
preparation was labour intensive and planting was usually done in high densities. 
Fast-growing pioneer species, namely pines and spruce, were widely used. Also, 
invasive exotics such as black locust were used, namely in sandy soils in 
countries like Romania and Hungary. The success was quite good, but ecological 
recovery quite marginal due to mostly establishing even-aged plantations. 

�x In the second period (1940-1990), timber production was the main goal. Pines, 
spruce and poplar hybrids were very commonly planted to achieve this goal, with 
negative consequences for biodiversity and other ecosystem services. Soil 
preparation was increasingly mechanized and planting densities, albeit high, 
started to decrease. The protection of forests started to gain importance as a 
passive restoration approach, but the extent was limited. 

�x These plantations started to show a high vulnerability to disturbances (forest 
�G�L�H�E�D�F�N�� �G�X�H�� �W�R�� �D�F�L�G�� �U�D�L�Q���� �G�U�R�X�J�K�W�V���� �E�D�U�N�� �E�H�H�W�O�H�� �R�X�W�E�U�H�D�N�V���� �Z�L�Q�G�� �W�K�U�R�Z�V�«������ �,�Q��
parallel with growing environmental concerns and lower timber prices, 
multifunctionality with a focus on biodiversity protection started to gain 
importance. The species used diversified, and although pines and spruce are still 
widely used, deciduous species became increasingly sought after. Planting 
densities decreased, and natural regeneration was favoured. Close-to-nature 
forest management became one of the most successful restoration approaches. 
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However, lack of knowledge, climate change and browsing are still hindering the 
establishment of deciduous trees. 

�x These past years, the focus is turning into forest adaptation to climate change, 
with new species and provenances being tested. 

 

Practice Online Questionnaire 

�x Despite the variability of restoration goals, 68% of them have been covered in the 
subset of respondents who addressed economic aspects. 

�x Most of the restoration initiatives were implemented in a forest area with 100% of 
forest cover.  

�x Over the past five years, there has been a noticeable increase in the planning of 
restoration projects, starting from no projects in 2020 and 2021 to the highest 
number recorded in 2023.  

�x The majority of the restoration initiatives implemented considered an active 
restoration action in the area, with no change in the pre and post-restoration land 
use. 

�x A great variety of combinations between restoration activities was obtained. 
However, it has not been possible to establish any clear relationship between the 
objectives of the restoration and specific activities implemented within it. 

 

Compilation of Projects (EU and local) 

�x Degradation causes: The eight main sign of degradation were invasive alien 
species (14%), human disturbances (10%), drainage (7%), landscape 
fragmentation (6%), lack of management (6%), overharvesting (6%), agricultural 
disturbances (6%) and erosion (5%) accounting for more than half (60%) of the 
environmental problems encountered on the categorized project sites.  

�x Objectives: The dominating objectives that were found in the projects 
descriptions together are capacity building (9%), improving or maintaining 
biodiversity (9%), promoting habitats of interest (8.5%), increasing species 
populations (8%), increasing resilience of the ecosystem (7%), improving water 
quality (6%), increasing connectivity (5.5%) as well as education & science (5%) 
and increasing awareness (5%). 

�x Methods: The overall most common methods accounting for more than half of 
the projects are pest and disease control (7.7%), management and planning 
(7.6%), stakeholder engagement (6..8%), hydrological interventions (6.6%), 
planting for reforestation or afforestation (6.1%), trainings/workshops/education 
(5.7%), control/removal of invasive species (5.3%), promotion of natural 
regeneration (5.2%) and knowledge increase (4%). 
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Workshop Survey 

�x Degradation causes:  The practitioners' perceptions of the most significant 
causes of nature degradation over the past decade varied significantly by 
country. The most frequently mentioned causes were pests or diseases (9%, 
n=52), invasive alien species (7%, n=38), and habitat degradation or loss (7%, 
n=37). The perception of various degradation causes differed according to 
practitioners' roles and levels of expertise. For instance, pests and diseases were 
more frequently cited by residents, researchers, and landowners, while private 
sector employees and NGOs mentioned them less often. Perceptions of soil 
erosion decreased with increasing expertise, with entry-level practitioners rating 
it as a higher concern than those at more advanced levels. 

�x Perception of success: The overall perception of the success of forest 
restoration efforts in their respective countries was mostly rated as moderate 
(41%, n=37 out of 110). Practitioners with longer professional involvement in 
restoration (mid-level and senior level) tended to have a more negative 
perception of the success of these efforts. 

�x Challenges: There was no clear consensus on the biggest challenges to 
successful forest restoration at the country level, with practitioners citing technical 
aspects (25%), social aspects (24%), environmental challenges (16%), financial 
aspects (15%), and political and legal aspects (12%) as nearly equal obstacles.  

 

Workshop Discussions 

�x Key challenges  identified included issues within the topic groups of Science and 
Knowledge (21%, n=13) and Social Aspects (21%, n=13), followed by Law and 
Regulations (17%, n=11), Planning and Technical Aspects (16%, n=10), and 
Money and Funds (16%, n=10). 

�x Tree Species selection: Across the workshops, discussions emphasized the 
critical importance of selecting appropriate tree species and provenances for 
forest restoration, especially in the face of climate change. These findings 
highlight the necessity of forward-looking strategies for tree species selection in 
restoration projects, balancing both current and future ecosystem needs. 

�x Genetic Diversity: Several countries have highlighted a growing commitment to 
enhancing genetic diversity in forest ecosystems through more diverse plantings 
and innovative restoration methods.  

�x Restoration Techniques:  Several forest restoration techniques were discussed, 
focusing on their adaptability to different environmental conditions. These include 
�± but are not limited to - sustainable seeding techniques, mixed-species 
plantings, invasive species combat and dense row planting. 
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�x Monitoring:  Across the discussions, participants highlighted the use of 
Geographic Information Systems (GIS) and other modern technologies as vital 
tools in supporting forest monitoring and management. 

�x Climate change : Climate change emerged as a significant challenge in forest 
restoration efforts across all the countries including effects like droughts, bark 
beetle infestations and flooding. 

�x Knowledge transfer: The workshops revealed a critical gap in knowledge 
transfer and capacity building in forest restoration practices. There is an urgent 
need for skilled workers and capacity building to implement long-term restoration 
plans. These discussions highlight the importance of not only advancing scientific 
knowledge but also ensuring that this knowledge is effectively shared with all 
stakeholders involved in restoration projects. 

�x Guidelines and recommendations: There was a clear consensus across all 
workshops on the need for more comprehensive best-practice guidelines and 
long-term policy support for the forestry and private sector. Examples were given 
like decision-making tools, but also the integration of sustainable best-practice 
guidelines in university courses. 

 

9. Analysis for WP7 

9.1. WP7 - Information gathered from the expert-based national 

assessment 

Please, see a synthesis analysis of the national expert-based assessments that may be 
relevant for WP7 in sections 6.1 (Economic and Financial information), 7.1 (Governance 
and Society information) and 8.1 (Technical and Environmental information). In these 
sections, a description of the main trends in 18 European countries can be found, which 
include the following 10 demo countries: Spain, France, Italy, Germany, Netherlands, 
Denmark, Sweden, UK, Croatia and Romania. A more detailed country-level description 
of the third period (after 1990) can be found in Annex I with all the indicators listed in a 
table format. 

 

9.2. WP7 - Practice Online Questionnaire 

Please, see all the analysis based on the compiled answers in the online questionnaire 
that may be relevant for WP7 organized by the main topics related to the various 
SUPERB WPs: Section 6.2 for Economic aspects (WP4), Section 7.2 for Governance 
and Society aspects (WP5), and Section 8.2 for Biodiversity and Ecosystem 
management aspects (WP6).  
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9.3. WP7 - Project Compilation (EU and local) 

Please see for data analysis Section 5 for the general analysis of the indicators as well 
as important aspects for the working packages WP4 (Economic factors) Section 6.3, 
WP5 (Governance and Society) Section 7.3 and WP6 (Biodiversity and Ecosystem 
Management) Sections 8.3. 

 

9.4.  WP7 - Workshops 

Please see Section 6.4 (Economics, Government and Society), 7.4 (Policies and 
Society) and 8.4 (Biodiversity and Ecosystem Management) for respective reflections on 
different topics of the workshop analysis. 
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10. Analysis for WP8. Relevant information for the 

different users.  

10.1. Outputs for four stakeholder groups 

The data analysis of Section 5 for the general analysis of the outputs as well as important 
aspects for the working packages WP4 (Economic factors) in Section 6, WP5 
(Governance and Society) in Section 7 and WP6 (Biodiversity and Ecosystem 
Management) in Section 8 are relevant for the upscaling.  

Within the four data sets that have been created in the scope of the work of WP3 and 
RESTOR, the outputs are diverse and will interest a wide range of stakeholders. With 
�W�K�H���µ�8�V�H�U���-�R�X�U�Q�H�\���F�R�Q�F�H�S�W���R�I���W�K�H���*�D�W�H�Z�D�\���R�Q�O�Lne platform, the consideration of assifning 
the content to the potential interest of different stakeholder groups was the goal of 
making the content easier accessible and relatable. This might avoid frustrations for 
users and proved more structured and specific information. Each of the five datasets 
have beneficial outputs for several stakeholders. But as the groups are not equally 
addressed and represented in the datasets, Table 19 provides an overview of the most 
important outputs of each data source for four stakeholder groups: (1) professional 
planners and implementers, (2) small-scale landowners, (3) policy makers, and (4) 
funders/investors. 

 

Narrative 

As the expert based narrative  was created by national experts as a historic view of the 
evolution of forest restoration for 18 European countries, the target groups that can profit 
from the analysis (Erdozain et al., 2024) are most likely groups (1), (3) and (4). They will 
find country-specific ecological, social, political characteristics of past historic periods; 
learn what were the drivers of change and subsequently derive lessons-learned to help 
guide future restoration activities. The analysis of all 18 countries summarizes common 
characteristics and identifies country-specific differences to draw more condensed and 
general conclusions.  

 

SUPERB Practice Questionnaire 

Similarly, the analysis of the practice questionnaire  provides valuable insights for 
professional planners (1), policymakers (3) and funders/investors (4) by highlighting the 
successes and challenges of forest restoration initiatives across Europe (Menéndez-
Miguélez et al., 2024 a, c). Large-scale planners (1) can learn from the analysis of the 
questionnaire (Menéndez-Miguélez et al., 2024c) restoration goals and their 
compatibility with ecological and social needs, providing a framework for more strategic 
and resilient restoration efforts. For policymakers, the findings offer guidance on 
designing supportive regulations and policies that align restoration goals with broader 
environmental and societal priorities. Funders and investors can benefit from 
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understanding the key indicators of success and common pitfalls, ensuring that financial 
resources are directed towards initiatives with long-term sustainability and measurable 
impact. In both datasets, stakeholder group 2 (small-scale landowners, including the 
general public, communities, and NGOs) was the least represented. As a result, the 
output is less effective at addressing individual cases. 

 

Workshops 

This gap is closed by the workshop compilation, project collection and restor-platform: 
Here, perspectives of large-scale planners (1), but also small-scale forest owners (2) are 
specifically addressed and included. For each of the 7 workshop countries (Austria, 
Germany, Poland, Hungary, Bulgaria, Serbia, Ireland): they can find challenges, main 
degradation causes, advances and important discussion topic from forest practitioners 
and experts, assessing needs and possibilities in the future. By doing so, it helps to 
determine potential conflicts. Policymakers (3) and funders (4) can also benefit from their 
perspectives. From the workshop documentation (Milestone 3.3 �± completion of 
stakeholder events; Hoffmann et al., 2023) and analysis (Lapin et al., 2024), restoration 
planners (1) can qualitatively learn about the critical challenges practitioners face in real-
world forest restoration projects, such as the impacts of climate change, pests, invasive 
species, and habitat degradation, but also identify with problems around funding, 
scientific knowledge transfer as well as social and political challenges. For small-scale 
private forest owners (2), the workshop content provides valuable insights into practical 
restoration challenges and opportunities that are directly applicable to their own efforts 
and helps identify which practices might be most resilient in the face of changing 
environmental conditions. Policymakers (3) might find value in the local, practical 
knowledge and experience on challenges and hot topics in order to consider it in policy 
frameworks. As ecological challenges require adaptive policy responses that support 
multi-objective restoration initiatives, forest restoration has better changes of success if 
legislation is better informed about on-the-ground practices, successes  and challenges. 
For funders/investors (4), the analysis offers guidance on where financial resources can 
be most effectively allocated to maximize the impact of forest restoration efforts. 

 

Project compilation and RESTOR 

The project collection on its own and presented online is a representation of the 
stakeholder groups large-scale restoration planners (1), small-scale forest owners (2) 
and funders/investors (4). Stakeholders can learn from past projects considering 
restoration methods, main objectives, funding amounts and degradation signs. The 
RESTOR platform serves as a useful supplement to the project database. Due to the 
vast possibilities of foci, more in-depths analyses are pending and can be realized with 
publications and further collaborations with other SUPERB WPs. Due to the size of the 
database (over 1600 projects), analyses can provide statistically significant trends and 
insights into restoration actions unprecedented on a collection scope like this. As a wide 
range of questions can be answered, depending on the focus, it can be beneficial for 
policy makers (3), planners, funders/investors (4) and small-scale owners (2) equally.  
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The presentation of the whole project database online in the Gateway can help small-
scale owners (2) and large-scale planners (1) to specifically filter and search for other 
restoration activities of interest in individual projects. A country-specific selection will also 
be possible as well as filtering for specific ecosystem types, degradation causes, 
objectives and restoration methods. With the help of examples, they can implement 
restoration efforts that are aligned with broader regional or national initiatives while 
addressing their own specific land management needs. 
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Table 19. Output information and added value of WP3 different data sources assigned to four stakeholder groups 
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10.2. Enablers for large-scale application 

The knowledge acquired during the project allowed us to realize the difficulties of 
gathering all the know-how about forest restoration. However, independently of the 
sources of information used for each task within WP3 and independently of the 
stakeholder group, key enablers could be identified. We summarize them in the following 
for WP8 and assigned also WPs of interest in brackets: 

�x Rising Environmental Awareness: Increasing public interest in environmental 
conservation and the multiple benefits of forests is an important enabler for 
restoration. Social awareness of the need for forest restoration �± including in 
urban areas - has grown significantly due to the recreational value but also the 
growing need for flood prevention, fire prevention and other stabilizing measures 
to adapt to climate change. In many regions, there is a demand for reforestation 
and forest protection, which can be leveraged to engage communities and build 
grassroots support for restoration initiatives. By fostering better communication 
and transparency, public institutions can regain trust and strengthen the social 
foundations for large-scale forest restoration efforts (WP5). 

�x Stakeholder Collaboration : Collaboration between forestry institutions, 
conservation agencies, and state enterprises is a key enabler for effective 
restoration. In several countries, there has been a growing alignment of interests 
between these groups, resulting in stronger support for restoration initiatives. 
Improved communication between forestry stakeholders and national park 
management has helped to overcome past conflicts and foster cooperation. By 
engaging local communities, conservation groups, and landowners in restoration 
projects, practitioners can ensure that multiple interests are considered, reducing 
the likelihood of conflict and fostering long-term success. SUPERB has 
addressed many of these issues with a series of stakeholder events, workshops 
and a continuous build-up of restoration impact booster communities (WP2, WP5, 
WP7).  

�x Region-specific Funding and Capacity Building : The availability of 
government and EU funds has provided much-needed financial support for forest 
restoration activities. Forest restoration funding programs, such as the Interreg 
Danube Program, have significantly contributed to more effective restoration 
efforts across Europe by targeting special-focus areas like alluvial forests along 
the Danube River. These programs provide dedicated financial support for 
region-specific challenges, enabling large-scale restoration projects that might 
otherwise lack resources. They have facilitated collaborative efforts between 
countries and promoted knowledge sharing and best-practice creation. By 
addressing unique environmental needs�² such as floodplain dynamics, invasive 
species control, and habitat preservation�² these programs have helped improve 
ecological resilience and sustainability in critical areas (WP4, WP7).  

�x Advances in Scientific Research and Technology:  Scientific advancements 
and technological tools are critical enablers of successful forest restoration. 
Technologies such as Geographical Information Systems (GIS) and remote 
sensing tools are increasingly being used to monitor forest ecosystems, track 
biodiversity changes, and support decision-making processes. These 
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technologies allow forest planners to develop data-driven restoration strategies, 
identify priority areas, and assess the effectiveness of interventions. Scientific 
research on provenances, species selection, and adaptive management is also 
making valuable contributions, allowing restoration practitioners to implement 
evidence-based practices that are resilient to environmental changes (WP6). 

�x Adaptive Restoration Practices ensuring long-term Success: One of the 
most promising enablers is the flexibility and adaptability of restoration practices. 
Restoration professionals have recognized the importance of testing and 
experimenting with different approaches to determine what works best in specific 
environments. The overarching goal should be seeking to guarantee that what is 
planted today will become an adult tree in the future counteracting the risks of a 
historic focus on traditional tree-planting techniques. For example, planting 
saplings in dense rows mimics natural regeneration processes allowing for self-
thinning and increasing the likelihood of selecting resilient, adaptable plants. 
Similarly, vegetative reproduction methods have shown to be more promising in 
some contexts compared to traditional seeding practices. The ability to adapt 
restoration strategies based on local conditions for a long-term success and 
ensure room for learning are critical (WP6, WP7). 

�x Knowledge Sharing and Education:  Knowledge-sharing possibilities are 
playing an important role in facilitating forest restoration success. Through the 
creation of guidelines, online tools, newsletters, and educational videos, forestry 
professionals and NGOs are disseminating best practices and lessons learned 
from restoration projects. These resources are particularly valuable for forest 
managers and practitioners seeking to implement effective restoration 
techniques for a particular environment. There is also a growing emphasis on 
incorporating restoration knowledge into educational programs, workshops, and 
university courses to ensure that (current and future) the forestry professionals 
are equipped with the necessary expertise and upscale the knowledge created 
(WP5).  

 

10.3. Main barriers for upscaling forest restoration 

�x Conflicting policies and regulatory barriers : Restoration efforts are often 
hindered by administrative and legal complexities. There are significant 
conflicting sectorial regulations and funding mechanisms (namely between 
agricultural and forest land use, and between conservation and timber 
production), which can greatly limit restoration as shown by the narratives and 
the workshops. Unclear definitions, or outdated protected-species lists or 
conservation laws further complicate the legal landscape, making it difficult for 
forest managers to comply with regulations. These regulatory barriers can slow 
down or prevent the implementation of forest restoration projects creating 
conflicts or leaving degraded landscapes unmanaged or improperly restored 
(WP5). 

�x Land Ownership and management : In many regions, unclear or fragmented 
land ownership and a lack of comprehensive management plans present 
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significant obstacles to successful restoration. Large portions of forestland lack 
proper management oversight, leading to unchecked degradation. Private 
landowners may be hesitant to engage in restoration activities due to concerns 
over costs or economic returns. Moreover, convincing stakeholders, particularly 
in privately owned areas, to participate in restoration initiatives is a key challenge, 
especially when their economic incentives are not aligned with ecological goals. 
Innovative governance and funding mechanisms that fully account for all the 
ecosystem services provided by forests are essential to overcome property 
limitations (WP4, WP5). 

�x Lack of communication  and differences in stakeholder interests : There is a 
lack of effective communication between forest owners, the forestry sector, and 
conservation organizations, which undermines collaborative efforts. Many private 
landowners are primarily motivated by profit and productivity, particularly in 
regions where forestry is economically driven. This focus limits their interest in 
long-term ecological benefits, such as conservation or biodiversity enhancement. 
Additionally, mistrust and poor relations between local communities, NGOs, and 
public forestry institutions further exacerbate these issues, limiting the potential 
for joint restoration efforts and a long-term success (WP5, WP7). 

�x Short-term projects and lack of resources : Insufficient financial and human 
resources represent a major constraint for large-scale forest restoration efforts. 
While government and EU funds are available for afforestation, they are often 
short-term, which undermines the long-term nature of restoration projects. 
Effective forest restoration requires decades of commitment, and current funding 
structures are rarely designed to support such extended time frames. 
Additionally, forestry sectors in many regions are under-resourced, with 
insufficient skilled personnel to implement and monitor restoration activities. The 
lack of trained forestry workers means that even when funding is available, 
capacity limitations can hinder project execution. This could partly be addressed 
by ensuring that the local community is fully engaged and derives clear and 
equitative socioeconomic benefits from the restored forest (WP4). A shortage in 
seed and sapling provisioning and underfunding of nurseries is another factor 
that can be problematic in the long-term. 

�x Knowledge and Information Gaps:  One of the most significant challenges for 
forest restoration is the lack of effective knowledge transfer between various 
stakeholders. While scientific research provides valuable insights into forest 
restoration practices, this information often fails to reach local forest practitioners, 
private owners, and decision-makers. Private forest owners, particularly small-
scale ones, often lack the resources or expertise to engage in sustainable forest 
management. They rely on external advice from hired professionals, but this 
exchange is indirect and may not always lead to effective forest management 
decisions. Moreover, the knowledge required for adaptive forest management 
practices is not adequately disseminated across regions, resulting in inconsistent 
application of best practices. 

�x Environmental and climate challenges : The impact of climate change poses a 
major barrier to forest restoration success. Increasingly frequent droughts, pest 
invasions, fires and the proliferation of non-native species have contributed to the 
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decline of tree health, particularly in vulnerable areas such as forest/steppe 
regions. Traditional species, such as beech and spruce, are experiencing 
diebacks due to changing abiotic conditions like soil erosion and water table 
shifts. The unpredictability of climate extremes, such as floods or prolonged 
droughts, further complicates restoration efforts, making it challenging to choose 
resilient species or restoration methods that can withstand these conditions 
(WP6). 

�x Invasive alien species (IAS) : IAS continue to threaten restoration efforts, 
outcompeting native vegetation and altering local ecosystems. Grasses such as 
giant hogweed and species like false indigo-bush or Robinia pseudoacacia pose 
significant risks, particularly in riparian or Natura2000 protected areas.  

�x Game overpopulation : Overpopulated game species like red deer and wild boar 
exacerbate forest degradation, damaging young trees and impeding natural 
regeneration processes. Wildlife management is often insufficient to address 
these issues, leaving forest ecosystems vulnerable (WP6). 
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11. Conclusions 

Various methods were used to gather practical information, ranging from project-
specific to national-level data, each serving different work packages (WPs 4-7) and 
catering to diverse end users (WP8). While each method has its own strengths and 
weaknesses, combining them allowed us to capitalize on their individual benefits and 
create a more comprehensive overview of forest restoration knowledge across Europe. 
Despite employing different approaches, similar patterns emerged, offering valuable 
insights that we have translated into lessons learned and preliminary conclusions for 
each WP. This convergence of data from multiple sources strengthens the validity of 
the findings. 

Ecological findings from the combined data sources emphasize a complex evolution of 
forest restoration practices over time, shaped by shifting priorities and environmental 
challenges. Initially, restoration efforts aimed to address the immediate aftermath of 
widespread deforestation, using labor-intensive and high-density planting of fast-
growing species like pines and spruces. However, these early methods led to low 
ecological diversity due to the prevalence of even-aged plantations and exotic species. 
As timber production became the dominant goal from the mid-20th century onward, 
monocultures of commercially valuable species proliferated, resulting in significant 
ecological drawbacks such as biodiversity loss and increased vulnerability to 
disturbances like pests, diseases, and extreme weather events. In recent years, a 
growing recognition of the limitations of these approaches has led to the adoption of 
diverse species selection, close-to-nature management, and natural regeneration 
strategies to enhance ecosystem resilience and adaptability to climate change. 

The analysis of information revealed the heterogeneity in indicators for restoration 
initiatives implemented. Many of the analyzed studies combine more than one 
restoration objective depending on the perspective of the different actors involved in the 
given ecosystem. In some occasions, the lack of common indicators can difficult the 
comparison between restoration initiatives to determine whether they can be 
considered a success or a failure.  

Across the examined sources, several recurring challenges emerged, including the 
pervasive effects of invasive species, human disturbances, and habitat fragmentation 
on forest degradation. Restoration objectives encompass not only biodiversity 
improvement but also ecosystem connectivity, resilience, and capacity building. 
Despite these ambitions, there is still a lack of alignment between restoration goals and 
specific activities, with efforts often constrained by financial, technical, and legal 
obstacles. The emphasis on genetic diversity, adaptive species selection, and 
innovative restoration methods such as mixed-species plantings and hydrological 
interventions reflects an evolving approach to forest management. Nonetheless, 
climate change continues to pose significant risks, and knowledge transfer gaps remain 
a barrier to effective restoration. The need for more comprehensive guidelines, 
stakeholder engagement, and the use of modern monitoring technologies is 
consistently highlighted to address these complex challenges and achieve sustainable 
forest ecosystems.  

Besides the urgent need to progress in ecological knowledge to finding solutions for 
climate challenges and forest degradation, sociopolitical factors (WP5) have 
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consistently been shown to play a dual role as both obstacles and enablers of effective 
forest restoration by different sources of information (namely, by narratives and 
workshop discussions). Shifts in social values, such as the rising demand for forest 
recreation and increasing environmental awareness in the 1990s, have significantly 
influenced the push towards multifunctional forest restoration. However, conflicting 
policies, particularly between timber production and biodiversity conservation or 
agricultural and forest land use, create difficulties and often leave restoration efforts at 
a disadvantage. Divergent stakeholder interests, from forestry professionals to 
conservationists and economic actors, further complicate these efforts, leading to 
competing agendas that can hinder restoration success. Changes in forest ownership 
(privatization vs. nationalization of forests) and governance (centralization vs. 
decentralization) also strongly influence the efficiency of restoration efforts. In fact, 
property fragmentation is one of the main governance obstacles for the upscaling of 
forest restoration and requires innovative governance and financial solutions. 
Additionally, short project timelines, bureaucratic inefficiencies, knowledge transfer 
gaps between experts and landowners, and geopolitical instability pose further barriers. 
Overcoming these issues will demand better coordination, long-term planning, and 
strengthened cross-sector collaboration. 
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Annex I: Expert-based national assessment results 

Austria 

Geographical 
distribution  

 
Number of initiatives  Currently, there are 32 main forest restoration initiatives, including 27 

projects funded by the EU LIFE Programme and five projects funded 
by the Interreg Programme. 

Types of initiatives  Restoration post disturbances (bark beetle, windthrow). 
Spruce monoculture conversion. 
Sustainable forest management (CNF). 
Designation of protected forests. 
Rewilding. 
Invasive species control. 

Spatial scale  Range from 0.5 to 2600 ha 

Driver of degradation  Windthrow, snowbreak, bark beetle attacks, climate change 

Ecological condition 
pre-intervention  

Spruce monocultures below 700 m (out of range) vulnerable to 
disturbance 

Land use pre-
intervention  

Coniferous forest, degraded forests, agricultural land 

Sociopolitical 
conditions pre-
intervention  

Society demands multiple services from forests 

Activities  Habitat restoration, planting, fencing, individual tree protection, 
invasive control, pest control, hydrological interventions, wildlife 
control, management for old-growth forest 

Approach  Active, passive, assisted (but natural regeneration preferred) 

Type of restoration  Rehabilitation, Ecological recovery, Rewilding and Prestoration 

Restoration goals  Biodiversity conservation, C sequestration/storage, climate change 
adaptation, climate change mitigation 

Species used  >30 different species; native trees mostly. 
The following tree species are widely used for afforestation of mixed 
forest stands across Austria (Bundesforschungszentrum für Wald 
(BFW), 2023; Landwirtschaftskammer Oberösterreich, 2021; 
Landwirtschaftskammern Österreich, 2022; LIECO GmbH & Co KG, 
2023; ÖWI, 2023):  
�‡����������������Abies alba (Silver fir) 
�‡����������������Acer campestre (Field maple) 
�‡����������������Acer platanoides (Norway maple) 
�‡����������������Acer pseudoplatanus (Sycamore) 
�‡����������������Alnus glutinosa (Black alder) 



152 
 

�‡����������������Alnus incana (White alder) 
�‡����������������Betula pendula (Birch) 
�‡����������������Betula pendula var. carelica (Linden-leaved birch) 
�‡����������������Carpinus betulus (Hornbeam) 
�‡����������������Castanea sativa (Sweet chestnut) 
�‡����������������Corylus colurna (Tree hazel) 
�‡����������������Fagus sylvatica (Red beech) 
�‡����������������Fraxinus excelsior (Common ash) 
�‡����������������Juglans nigra (Black walnut) 
�‡����������������Juglans regia (Walnut) 
�‡����������������Larix decidua (European larch) 
�‡����������������Larix x eurolepis (Hybrid larch) 
�‡����������������Picea abies (Common spruce) 
�‡����������������Pinus cembra (Swiss stone pine) 
�‡����������������Pinus nigra (Black pine, Corsican black pine) 
�‡����������������Pinus sylvestris (Scots pine) 
�‡����������������Populus nigra (Black poplar) 
�‡����������������Populus x canescens (Hybrid poplar) 
�‡����������������Prunus avium (Sessile cherry) 
�‡����������������Pseudotsuga menziesii (Douglas fir) 
�‡����������������Quercus petraea (Sessile oak) 
�‡����������������Quercus robur (English oak) 
�‡����������������Quercus rubra (Red oak) 
�‡����������������Robinia pseudoacacia (Common robinia) 
�‡����������������Salix alba (Silver willow) 
�‡����������������Sorbus domestica (Service tree, Speierling) 
�‡����������������Taxus baccata (European yew) 
�‡����������������Tilia cordata (Small-leaved linden) 
�‡����������������Ulmus glabra (Mountain elm) 

Funding beneficiary  Private forest owners 

Funding sources  EU (e.g. rural develoment program, LIFE), Government (Forest Fund), 
national/regional/local administration, private investments 

Budget and costs  EU co-funded projects 250 M euros; for afforestation 1.56 M euros 
(rural development fund). 
The Forest Fund, with an investment volume of 350 M euros, is the 
most significant package of measures taken for domestic forests in 
recent years. Its measures aim to develop climate-resilient forests, 
promote biodiversity, and increase the use of wood as an active 
contribution to climate change mitigation. 

Landowner/manager  National, regional or local administration, public company, private 
owners, private company, association, local community; %81 private 
forest in Austria. 

Policies  Forest Act (requirement to reforest); Certification (2/3 of forests 
certified); Rural development program (co funded by EAFRD EU, 
funding to afforest and post-disturbance restoration); Forest Fund (To 
develop climate-resilient forests, promote biodiversity and increase 
the use of wood; higher compensation for ecological considerations); 
Nature conservation contracts. 

Stakeholders  The stakeholder groups involved in restoration projects include 
national, local and regional administrations, private forest owners, 
state forests, research institutions, NGOs, hunters, forest managers, 
industry. 
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Stakeholder 
involvement  

Good, increased from previous periods; forest owner associations and 
research institutions key for participation and input. 

Success  The level of success in achieving restoration goals in Austria during 
Period 3 is moderate, with strong indications of progress towards a 
good status. The restoration initiatives faced moderate success due to 
additional challenges like widespread deforestation and bark beetle 
attacks, which hindered resources for restoration efforts at the 
moment. 

Ecological condition 
post-intervention, 
ecological recovery  

In mountain regions, restoring forestry potential was crucial for 
conserving, improving and restoring the protective, ecological and 
social functions of the forest, including stabilizing soil against erosion 
and maintaining the forests as a carbon sink and renewable resource. 
Additionally, funding in the following period focused on ecology-related 
forestry activities, such as conserving old growth forests, 
deadwood/biotope wood, and rare tree species. Actions to maintain 
multifunctional forest management across 164,700 hectares of 
woodland were found to have a beneficial effect on biodiversity. 
Improved ecological conditions have been observed in areas where 
restoration interventions have taken place. Forest restoration efforts 
have led to the regeneration of native plant communities, tree species 
diversity and an increase in biodiversity, particularly in areas where 
Norway spruce stands have been transformed to mixed forest stands. 

Land use and 
management post-
intervention  

Mostly continuous cover forest management in sensu of close-to-
nature forestry, mixed forests. 

Monitoring  Many of these protected areas rely on voluntary contract nature 
conservation, where forest owners not only receive compensation for 
putting their land out of use, but also actively collaborate with the BFW 
in long-term monitoring. Twice a year, these forest owners report on 
the state of biodiversity on their land and work with the BFW to 
delineate and identify new areas for protection.  
National forest inventory since 1961. 
Often short-term monitoring due to lack of funding. 

Obstacles  Browsing, bureaucracy, bark beetle outbreaks, insufficient funding, 
climate change, fragmented ownership, lack of management, climate 
change adaptation vs. biodiversity conservation conflict, lack of 
large-scale strategies. 

Other success 
indicators  

Increase in forest cover, in deciduous cover, in deadwood, in beech 
cover, in mixed stands; decrease in spruce and conifer pure stands. 

Socioeconomic 
improvement  

Good. Forest restoration measures aimed at improving the ecological 
value of forests have induced an added gross value of approximately 
179 M euros at the enterprise and supra-company/economic level.  
Increase of ecosystem services, biodiversity conservation, timber 
production and protective function of forests against rockfall. 

 

Belgium 

Forest area restored  All forests across the country (140,000 ha). 7,000 ha were treated for 
black cherry (invasive species) control. 
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Geographical 
distribution  All forests across the country. 

Number of initiatives  Very diverse and diffuse. 

Types of initiatives  

Sustainable forest management (CNF). 
Designation of protected forests. 
Invasive species control. 
Afforestation of agricultural land. 

Spatial scale  Small scale (habitat tree conservation) up to full area (diversification 
�D�Q�G���D�J�H�L�Q�J���R�I���V�W�D�Q�G�V�����P�R�U�H���G�H�D�G���Z�R�R�G�����«���� 

Temporal trend  Gradual development. 

Abiotic conditions  Diverse; from poor dry sandy soils up to wet fertile soils; forests 
subject to acidification. 

Driver of degradation  Intensive logging, excessive homogeneity, biodiversity loss, 
fragmentation, acidification, eutrophication, invasive species. 

Ecological condition 
pre-intervention  

Fragmented, young, even-age, conifer and non-native, low 
deadwood, low biodiversity, low vitality. 

Land use pre-
intervention  Even-aged monospecific forest stands. 

Potential vegetation 
and forest type pre-
intervention  

Development towards mixed broadleaved forest. 

Sociopolitical 
conditions pre-
intervention  

Forest policy decentralization, staff formed in close-to-nature forest 
management; forest dieback triggered paradigm change; changes in 
international wood market lowered the economic value of timber, 
other services become more important. 

Activities  

Diversification (selective thinning, admixture planting of species), 
cessation of degrading factor (clearcut, fertilizing, draining, 
pesticides, conversion to conifer, exotics, monoculture), 
management for old-growth, full protection, invasive control, changes 
in management (retention trees...), wildlife regulation, fencing, tree 
protectors, planting, sowing. 

Approach  Passive and active. 

Type of restoration  All types depending on the initiative. 

Restoration goals  Biodiversity conservation, reduce disaster risk, tourism/recreation, 
water provision, timber production. 

Species used  
Native species (>80%). Native tree species planted in rejuvenated 
areas and afforestations (approx. 30 species), if available from local 
and controlled provenances. 

Reference ecosystem  Natural climax forest. 

Funding beneficiary  Forest and Nature government department, communities and private 
owners, NGOs. 
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Funding sources  

Government (partly from harvest income), EU funding, Flemish 
government budget; subsidies for owners for lost income if they 
consider close to nature management or forest reserves or 
afforestation. 

Budget and costs  

At least 5 M euros per year; for black cherry control, between 1994 
and 2010, over 7,000 ha of forest and heathland were treated, with a 
total cost of 4.6 M euros (cost 500 euros per hectare); payments to 
owners that accept higher ecological standards 50-125 euro/ha/y, 
400 euro/ha/y for reserves. 

Landowner/manager  

Public administration, forestry department (they set example for 
private owners); communities and private owners (private owners 
rely on forest groups, NGOs that provide knowledge and 
management). 
Ownership (general): Some 55% of the forest is privately owned, 
often in very small ownerships (< 1 ha per owner); conservation 
�1�*�2�¶�V own about 5%; 20% is state owned and another 20% 
community owned. 

Policies  

Flemish Forest Decree (multifunctionality); subsidies (for close to 
nature forest management, afforestation, invasive eradication); 
education; compensation for strict forest reserves; Nature 
Conservation Decree (nature conservation integrated into forest 
management). 

Stakeholders  State Forest Service, communities, private owners, NGOs, local 
administration. 

Stakeholder 
involvement  Moderate. 

Success  

Success in black cherry eradication mixed. 
Successful forest diversification. 
Afforestation limited success, targets not met and barely outbalanced 
continued deforestation. 

Ecological condition 
post-intervention, 
ecological recovery  

Significant increase of species richness (mixed tree species) and 
structural diversity; better resilience and habitat quality; 
fragmentation, low connectivity and threats by atmospheric 
deposition (also deterioration of physical conditions) however remain 
unaltered; over-utilization is replaced by low intensity harvest; 
improved indicators such as saproxylic beetles, fungi, butterflies... 

Land use and 
management post-
intervention  

Multifunctional forest management, close to nature management. 

Monitoring  National forest inventory. 

Obstacles  

Insufficient funding, low effectiveness but high cost (black cherry 
invasive eradication), mistrust in subsidies, conflicting goals (forest 
vs. farming subsidies and policies), acidification, pollution, 
fragmentation. 
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Other success 
indicators  

Decrease in exotics and timber production; increase in deadwood, 
standing stock, invasive species. 

Socioeconomic 
improvement  

Moderate. 
Community wellbeing: people (owners and visitors) feel connected to 
the forest and come to the forest for their physical and mental 
wellbeing, and react when something harmful appears to be 
happening to the forest (e.g. when trees are felled). 
All stakeholders are well engaged; through the forest groups, private 
forests are better informed than before; technical knowledge on 
silviculture however is less developed in state organisations than 
before (because of diversified tasks). 
Natural capital is significantly improved (more species, more carbon, 
more resilient soils). 
Sustainable economics is debatable: direct revenue from forestry has 
decreased and costs increased, making the forestry in itself probably 
no longer economically viable but including the Payment for 
Ecosystem Services (= the subsidies), a break-even and even small 
profit is possible, but not to sustain a livelihood. 

Stakeholder 
satisfaction  

Satisfied: most stakeholders are quite satisfied by the level of 
financial and practical support (e.g. help from Forest Groups).  
The strict regulation that limits management choices and the high 
administrative burden can be a source of frustration for some forest 
owners. Decline of economic revenue and delivery of qualitative 
wood products are a concern to some owners and the wood 
processing industry, that was already small but further decreased 
over the last decades. A good balance between conservation and 
recreation goals versus wood production is not evident. 

 

Croatia 

Geographical 
distribution  

Diverse, across whole country; post-fire restoration mostly in the 
Mediterranean area. 

Types of initiatives  

Demining. 
Restoration post natural disturbances. 
Diversification of plantations. 
Climate change adaptation. 
Invasive species control. 

Temporal trend  
Multifunctionality gained momentum in 2013 after joining EU; post-fire 
restoration as well, as fires are becoming more intense and frequent; 
ash dieback and bark beetle dieback are also increasing after 2017. 

Abiotic conditions  Loss of soil in karst area, dry and low organic matter; increased 
drought and temperatures that increase fire risk. 

Driver of 
degradation  

War (landmines), fire, invasive species, pests & diseases, climate 
change, lack of management. 
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Ecological 
condition pre-
intervention  

Forests with low vitality, productivity and biodiversity, low regeneration 
potential, low resilience. 

Land use pre-
intervention  Forests (unmanaged or mismanaged), bare areas, agricultural land. 

Potential vegetation 
and forest type pre-
intervention  

Mediterranean pine forests, degraded holm oak forests (macchia), 
riparian forests, urban forests. 

Sociopolitical 
conditions pre-
intervention  

Croatian war of independence 1990; in 2013, Croatia became full EU 
member; subsidies for conversion of plantations; increased human 
negligence and tourism; poverty led to overexploitation. 

Activities  

Cessation/attenuation of degrading factors, sowing, hydrological 
interventions, planting, fencing, thinning, soil preparation, mulching, 
pest�±disease and invasive control, creation of wildlife corridors, tree 
protectors, landscape level planning, demining, sanitary fellings. 

Approach  Passive and active. 

Type of restoration  Reduced impacts, remediation, ecological recovery, rehabilitation, 
prestoration. 

Restoration goals  Biodiversity conservation, climate change adaptation, climate change 
mitigation, reduce disaster risk, tourism/recreation, erosion protection. 

Species used  

A broad range of broadleaf and conifer species, depending on the 
region; Quercus robur; post fire:  Quercus ilex L., Quercus pubescens 
L., Pinus halepensis Miller., Pinus nigra JF. Arnold and Cupressus 
sempervirens L.; riparian species (Salix alba L., Populus nigra L., 
Populus alba L., Quercus robur L. and Fraxinus angustifolia L). 

Funding beneficiary  Research organization, public or private company, NGO, foundation, 
association. 

Funding sources  State funding, EU funding, donations and sponsors. 



158 
 

Budget and costs  

7 billion kunas spent in demining 1998-2021 (8.5 euros/m2 typical 
cost); cca 1.5 billion euros spent during this period (>1990); 
Conversion costs for monocultures:  
A. Reconstructions (conversions) with broadleaf trees on the 
mainland: 
A1. Planting seedlings with protective fencing (17,269 euros) 
A2. Sowing seeds with protective fencing (13,275 euros) 
A3. Planting seedlings with the use of grow tube (11,776 euros) 
B. Reconstructions (conversions) with coniferous trees on the 
mainland: 
B1. Planting seedlings with protective fencing (13,409 euros) 
B2. Planting seedlings with the use of grow tube (12,921 euros) 
C. Reconstructions (conversions) with broadleaf trees in rocky terrain: 
C1. Planting seedlings with protective fencing (21,852 euros) 
C2. Planting seedlings with the use of grow tube (12,880 euros) 
D. Reconstructions (conversion) with coniferous trees in rocky terrain: 
D1. Planting seedlings with protective fencing (11,108 euros) 
D2. Planting seedlings with the use of grow tube (12,886 euros) 

Landowner/manage
r Private and public forest owners. 

Policies  

1991-1995 Croatian War of Independence; Croatian Forest Company 
(established in 1991 to manage state-owned forests); 2013 EU 
member; Law on Forests 2019 (Reforestation required within 2 years, 
land use change prohibition within 10 years post-disturbance). 

Stakeholders  
Landowners, farmers, residents, hunters, forestry department, other 
research institutes, companies, civil society, NGOs, regional and 
national administration. 

Stakeholder 
involvement  

Good; voluntary participation in restoration (e.g., planting) is 
encouraged. 

Success  

Demining successful, in track of achieving target. Pine bark beetle 
under control. High volunteer participation. Ash restoration not 
successful. Bark beetle control moderate success. Strong legislation 
key for success. 

Ecological 
condition post-
intervention, 
ecological recovery  

Demining is crucial but has negative environmental effects.  
More resilient forests after the restoration of degraded forests. 
Improved vitality, resilience, resistance and biodiversity of forests. 
Recreational area. 

Land use and 
management post-
intervention  

Forest. 

Monitoring  Crucial to detect pests and diseases. 

Obstacles  
No forest reproductive material for ash, increasing fires, lack of 
management, insufficient funding, lack of knowledge (of private 
owners), climate change. 
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Socioeconomic 
improvement  

Soil and water repaired, employment generated, local benefits 
ensured, plants and animals conserved, carbon managed, sense of 
placed improved, social bonding improved, support maintained, 
knowledge innovated, science drawn upon, recreation. 

Stakeholder 
satisfaction  

Stakeholders support restoration actions and some of them (like 
restoration of park forest Marjan) are well covered in the media. 

 

Denmark 

Types of initiatives  

Afforestation of agricultural lands. 
Restoration post disturbances. 
Sustainable forest management (CNF). 
Ecological restoration for biodiversity. 
Restoration of the hydrology of drained forests. 
Designation of protected forests. 

Geographical 
distribution  

More evenly distributed across the country than during previous 
periods. 

Number of initiatives  

Hundreds of small projects on farms or other private properties. 
Also, larger state forest or municipality projects close to urban 
areas and on ground water protection sites (up to 1-2,000 ha). 
Much or most of the expanding forest area happens more or less 
unintentional by abandoning farming at small irregular areas, poor 
sites or abandoned Christmas tree plantations. 

Spatial scale  Most landowners apply for small scale (2-10 ha), but up to 2000 ha. 

Abiotic conditions  

For hydrological restoration: wet soils with low productivity. Modern 
afforestation on productive farmland is much less challenging than 
the historical afforestation on the heathlands and other degraded 
�O�D�Q�G�V���L�Q���W�K�H�����������¶�V���D�Q�G���H�D�U�O�\�����������¶�V�����6�L�W�H���F�R�Q�G�L�W�L�R�Q�V���D�U�H���Q�R�Z���P�X�F�K��
more gentle both with respect to micro-climate and soil conditions. 

Driver of degradation  Drainage, eutrophication (intensive agriculture and use of 
fertilizers), homogenization. 

Ecological condition 
pre-intervention  Low biodiversity, drained. Fragmentation. 

Land use pre-
intervention  Clearcut plantations. 

Potential vegetation 
and forest type pre-
intervention  

Beech and mixed forest; plantations (e.g., Drained bog with spruce 
plantation). 

Sociopolitical 
conditions pre-
intervention  

Increased environmental awareness and demand for recreation, 
society demands multiple services; policies reflect this change in 
societal demand and the government sets example (forerunners 
implementing new management approaches); international 
conservation policies influential; forest owners often unaware of 
legislation and subsidies. 

Activities  
Planting, weed control, fencing, close-to-nature management, 
hydrological interventions, full protection, management for old-
growth forest. 
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Approach  Passive, assisted, active. 

Type of restoration  Rewilding, ecological recovery. 

Restoration goals  Biodiversity conservation, C sequestration/storage, climate change 
mitigation, tourism/recreation, water provision. 

Species used  

Broadleaves encouraged, conifers also planted, species mixtures 
encouraged. Compared to many other countries Denmark has a 
rather liberal regulation of non-native species. This we see as a 
result of our forest restoration history, starting in an almost totally 
degraded condition 200 years ago, offering site conditions that only 
allowed introduced conifer species to survive in particularly the 
western and NW regions of the country. 

Funding beneficiary  Small private owners. 

Funding sources  EU subsidies for farmers, State Environmental Protection Agency 
through subsidies, private foundations. 

Landowner/manager  

Ownership distribution (general): Public owners app. 20%, private 
owners 80% of the forest land; 81% of afforestation on private land. 
In terms of ecological restoration, mostly on public land; 
government sets example, forerunners. 

Policies  

Parliamentary decision to double forest cover (1989); National red-
list (1990); Nature Protection Act (protection of all natural biotopes 
>0.25 ha); Nature Forest Strategy (designate 40,000 ha of state 
forest for conservation); Close to nature forest management plan 
(1995); Nature National Parks (2021 government decision to create 
untouched forests for biodiversity conservation); decentralization 
(2007); subsidies and certification to guide forest management. 

Stakeholders  Forest owners, fishers, hikers, hunters, state, NGOs. 

Stakeholder 
involvement  

Moderate to very good on public land. There are now boards of 
stakeholder groups associated with the state forest units to ensure 
ongoing stakeholder involvement. To define forest development 
types a participatory process was done. 

Success  

Close-to-nature forest management successful in public forests, but 
not implemented in private forests yet. Afforestation no successful, 
targets not met. Wetland area increased so successful water 
retention initiatives. The focus on biodiversity conservation spread 
and it has been improving since 1990. 

Ecological condition 
post-intervention, 
ecological recovery  

Conifers are dominating on afforestation established without 
subsidies whereas broadleaves dominate on the subsidized 
projects. Connectivity improved. 
Hydrological restoration: C sequestration, reduced nutrient 
leaching, reduced flooding, increased groundwater recharge. 

Land use and 
management post-
intervention  

Clearcut forest management, close-to-nature forest management, 
protected forest (15% is forest). 

Obstacles  
Conflicting goals (EU agriculture funding, soils highly suitable for 
agriculture; timber production vs. conservation), lack of knowledge 
and interest of private owners, distrust, lack of funding, lack of 
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management. 

Socioeconomic 
improvement  

The conversion to close-to-nature forestry is expected to result 
partly in an improvement of the economy of forestry by reducing 
costs of silvicultural tending, as well as improving biological 
diversity and recreational opportunities. Restoration of natural 
hydrology is an important tool to achieve these goals, with even 
other possible effects such as improved groundwater formation and 
-protection as well as muted surface runoff to river systems. 
Further, the forest wetland restoration leads to carbon 
sequestration in the soil instead of emissions from the 
decomposition of soil organic matter. Reduced losses of nutrients 
to aquatic ecosystems as well as attenuation of fluctuations in river 
flow with reduced risk of flooding, and increased percolation to the 
groundwater reservoirs are additional potential advantages of the 
restoration of forest wetlands. 

Stakeholder 
satisfaction  

Conflict between some stakeholders demanding more protection 
and others more wood production, no balance found. 

 

Finland 

Forest area 
restored  

Up until 2002, 1300 ha on 60 protected areas and only ca. 100 ha on 
managed forests. Between 2003 and 2011, 16400 ha were restored. 

Geographical 
distribution  

Mostly southern Finland; protected areas larger in the north, where 
the need is actually lower. 

Types of initiatives  

Designation of protected forests. 
Ecological restoration, emulation of natural disturbances. 
Sustainable forest management (retention forestry, riparian 
�S�U�R�W�H�F�W�L�R�Q�«���� 

Spatial scale  Varies from tree scale to stand and landscape scale. 

Temporal trend  

Restoration actions started to increase in late 80s and especially 
after the Rio summit in the early 1990s. First restoration burning in 
1989; first small gap creation in 1995; first deadwood restoration 
through girdling in 1994; restoration in protected areas intense 
between 2003 and 2008. 

Driver of 
degradation  

Fragmentation, excessive homogeneity, intensification of forest 
management and logging (clearcut), exclusion of natural 
disturbances (fires). 

Ecological 
condition pre-
intervention  

Homogeneous forests with decreased biodiversity, lack of 
deadwood, lack of natural disturbances. 

Land use pre-
intervention  Intensive even-aged monocultures. 
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Potential vegetation 
and forest type pre-
intervention  

Boreal coniferous forest; potential is old-growth, herb-rich, open 
forests with deadwood and uneven structure; riparian forest; 
heathland forest. 

Sociopolitical 
conditions pre-
intervention  

Rio Convention on biodiversity influential. 

Activities  
Emulation of natural disturbances (prescribed fire, dead wood 
creation, gap cuttings), retention trees, protection of key habitats, 
tree retention, planting. 

Approach  Active, passive, assisted. 

Type of restoration  Rehabilitation, ecological recovery. 

Restoration goals  Biodiversity conservation, C sequestration/storage, 
tourism/recreation. 

Species used  Only native species are used, mostly: Picea abies, Pinus sylvestris, 
Betula spp., Populus tremuloides, Salix caprea, Sorbus aucuparia. 

Reference 
ecosystem  

Lack of natural reference forests, research being done to establish 
reference conditions. 

Funding beneficiary  Metsähallitus state-owned company, private owners. 

Funding sources  EU (LIFE), State (METSO), NGOs. 

Landowner/manage
r 

Metsähallitus company. 60% of forests privately owned, but most 
restoration in public protected land. 

Policies  
METSO program (2008, forest owners compensated for protecting 
and restoring valuable forest habitats); Forest Act (2014, transition to 
continuous cover forestry being possible), certification. 

Stakeholders  Forestry department, universities, timber company, local people, 
forest owners. 

Stakeholder 
involvement  

Lack of understanding and involvement of the general public, but 
overall good. 

Success  

The progress in restoration efforts has been slow relative to the scale 
of the challenge. Most restoration work is being carried out in state-
owned forests as part of the METSO forest protection programme. 
However, the scope of protection and restoration remains insufficient 
to achieve the necessary ecological impact. Currently, EU policies 
are exerting pressure to increase restoration activities. 

Ecological 
condition post-
intervention, 
ecological recovery  

Good. But the retention tree density is not enough to provide 
ecological benefits. Recovery is very slow because land use has 
been so intensive for a long time. 

Land use and 
management post-
intervention  

Continuous cover forest management. 

Obstacles  
Lack of knowledge, lack of funding, lack of stakeholder involvement, 
lack of political will, lack of reference conditions, conflicting goals 
(timber production vs. conservation). 

Other success 
indicators  Increase in retention trees. 
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Socioeconomic 
improvement  

Uneven-aged management also economically competitive. 
Employment, recreation, resilience, biodiversity. 

Stakeholder 
satisfaction  

Due to the limited scale of restoration activities and their focus on 
government land, there has been little response from the general 
public or stakeholders. Overall, there is a lack of ecological 
understanding among the public regarding the reasons and 
importance of restoration efforts, such as the purpose of leaving 
dead wood in the forest. However, awareness of ecological issues is 
gradually increasing. Meanwhile, the forestry lobby strongly opposes 
the EU restoration law. 

 

France 

Types of initiatives  

Restoration post disturbances (fire, windthrow). 
Riparian restoration. 
Designation of protected forests. 
Sustainable forest management. 

Temporal trend  Damaging storms in 1999 and 2015. Gradual increase in protected 
area declaration. 

Abiotic conditions  Before windthrow events, waterlogged soils and strong winds. 

Driver of 
degradation  Agriculture, overharvest, overgrazing, windthrow, fire. 

Ecological 
condition pre-
intervention  

Eroded and deforested riparian forests. 

Land use pre-
intervention  Forest, agricultural land, urban. 

Potential vegetation 
and forest type pre-
intervention  

All forest types, riparian, mediterranean. 

Sociopolitical 
conditions pre-
intervention  

Large economic losses due to windthrow. 
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Activities  

1. Watershed restoration: Planting, soil preparation, changes in 
management regime 
2. Storms: Harvesting of windthrows, grinding of remnants and 
stumps, wood piling 
3. Fires: Sowing, thinning, weeding, planting, soil preparation, 
changes in management regime, logging 
4. Strict reserves: Protection, cessation of degrading factor 
5. Nature reserves: Protection, cessation of degrading factor 
6. Set-asides: Protection, cessation of degrading factor 
7. Riparian restoration: Cessation of degrading factors, protection of 
old-growth patches, sowing, hydrological interventions, planting, soil 
preparation, fencing, changes in management regime, invasive 
species control, landscape-level planning to increase connectivity, 
retention trees 

Approach  Passive and active (but passive preferred) and assisted. 

Type of restoration  Reduced impacts, rehabilitation, prestoration, ecological recovery, 
rewilding. 

Restoration goals  
Biodiversity conservation, climate change adaptation, reduce 
disaster risk, tourism/recreation, erosion protection, water provision, 
timber production, social acceptance. 

Species used  

1. FFN (Fonds Forestier National): Native species (adapted to 
environmental conditions): Abies alba Mill. [1768], Abies 
nordmanniana (Steven) Spach [1841], Abies grandis (Douglas ex 
D.Don) Lindl. [1833], Eucalyptus sp., Fagus sylvatica L. [1753], 
Juglans regia L. [1753], Larix decidua Mill. [1768], Picea abies (L.) 
H.Karst. [1881] and Picea sitchensis (Bong.) Carrière [1855], Pinus 
nigra J.F.Arnold [1785], Pinus nigra subsp. laricio Maire [1928], 
Pinus pinaster Aiton [1789], Pinus sylvestris L. [1753], Populus x 
canadensis Moench [1785], Populus deltoides Bartram ex Marshall 
[1785], Pseudotsuga menziesii (Mirb.) Franco [1950], Quercus sp. 
3. Fires: Native species (adapted to environmental conditions and 
fire prevention): Cupressus sempervirens L. [1753], Pinus pinea L. 
[1753], Pinus brutia Ten. [1830], Pinus nigra susbp. laricio Maire 
[1928], Quercus ilex L. [1753], Quercus pubescens Willd. [1805], 
Quercus suber L. [1753], Sorbus domestica L. [1753] 
7. Riparian: Native species (adapted to environmental conditions): 
Alnus glutinosa (L.) Gaertn. [1790], Fraxinus excelsior L. [1753], 
Populus sp. and Salix sp. 

Funding beneficiary  State, local authorities, private owners, forest companies, National 
Forest Service. 

Funding sources  State, EU, municipalities and private investments. 
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Budget and costs  

1. FFN: Between 200 million francs and 600 million francs/year 
2. Storms: 2 billion francs for emergency in 2000; 12 billion francs 
loans (1,5%); 6 billion subsidies for 10 years, and an additional 2 
billion francs in the contracts between state and regions. 
3. Fires: NA 
4. Strict reserves: NA 
5. Nature reserves: NA 
6. Set-aside: NA 
7. Riparian: NA 
244 M euros for biodiversity in general in 2022. 

Landowner/manage
r 

State, local authorities (municipalities) and private owners. Close to 
nature requirements and reserves mostly on public land, but post-
disturbance restoration mostly on private land. 

Policies  Certification important, National Protected Area program for 2030. 

Stakeholders  
NGOs, hunters, fishers, farmers, local residents, different collectives, 
national forest service, forest owners, national/regional/local 
administration, forestry department. 

Stakeholder 
involvement  

Poor for some types of restoration (e.g., setasides, post-storm 
restoration), moderate (nature and forest reserves, consultation is 
required), good or very good (post-fire, riparian restoration, 
watershed restoration). 

Success  Broadleaved trees having issues in post-fire restoration. 

Ecological 
condition post, 
ecological recovery  

Post-windthrow restoration: single species, no biodiversity 
consideration, conifer plantations were not diversified. 

Land use and 
management post-
intervention  

Forest (clearcut and continuous forest management and 
unmanaged), meadow, pastures. 

Monitoring  
An observatory has been set up right after the storm of 1999 and has 
allowed the monitoring of natural regeneration in a network of 
clearing for 20 years. 

Obstacles  Conflicting goals (conservative attitude focused on timber 
production), insufficient funding. 

Socioeconomic 
improvement  Timber, resilience to fires, improved riparian forest functions. 

 

Germany 

Forest area 
restored  Forest cover increased from 10.8 to 11.4 M ha (1990-2012). 

Types of initiatives  

Spruce monoculture diversification. 
Restoration post natural disturbances. 
Designation of protected forests. 
Sustainable forest management (CNF). 

Temporal trend  Diversification of conifer monocultures started in the 1980s and 
efforts increased in 1990. 
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Driver of 
degradation  Drought, windthrow, acidification, bark beetle attack. 

Ecological 
condition pre-
intervention  

Spruce monocultures vulnerable to disturbance, dieback; high beech 
mortality due to drought (underplanting). 

Land use pre-
intervention  Conifer monocultures, clearcut management. 

Potential vegetation 
and forest type pre-
intervention  

Spruce monocultures. 

Sociopolitical 
conditions pre-
intervention  

Reunification of Germany; international environmental policies and 
growing environmental awareness; society demands multiple 
services from forests. 

Activities  
Natural regeneration, planting, fencing, individual tree protection, 
changes in management, management for old-growth, sanitary 
felling, full protection. 

Approach  Active, passive, assisted. 

Type of restoration  Rehabilitation, ecological recovery, prestoration. 

Restoration goals  Biodiversity conservation, climate change adaptation, climate change 
mitigation, reduce disaster risk. 

Species used  

Species mixture, uncertainty around which species will be successful 
in the future. Also, non-native species e.g. Douglas fir; beech 
underplanting; native species recommended, but growing interest in 
non-native climate-adapted species. 

Funding beneficiary  Private and corporate landowners, state funding for public forests. 

Funding sources  Federal and state subsidies. 

Budget and costs  

Programme Klimaangepasstes Waldmanagement: 900 M euro (for 
climate adaptation). 
After the extreme weather conditions in 2018-2020, the German 
Federal Government funding program GAK set aside 480 M euros 
over a 4-year period to restore the damaged forests, and along with 
state funding a total of 800 M euro has been dedicated to the private 
forest owners to help with clearing bark beetle infested trees and 
reforestation. 
The bark beetle calamities and damages following the years of 
summer heatwaves and droughts between 2018-2020, caused a loss 
12.7 billion euro, which amounts to approx. ten times the annual 
revenue of the forest enterprises in Germany  (Möhring et al., 2021). 

Landowner/manage
r 

All landowner types. Biodiversity initiatives and non-intervention 
management more present in state forests than private. 
Distribution (general): The ownership of the German forests is 
distributed with 48% private owned forests and 52% public and 
communal forests. The public forests are usually split into forests 
owned by the states (29%), by public bodies (19%) such as cities, 
municipalities and foundations, and by the federal government (4%) 
(BMEL, 2018a). 
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Policies  

Federal Nature Conservation Act (2009, native species promoted), 
reprivatization in eastern Germany 1990, regional laws guiding close 
to nature forest management, certification, climate change 
adaptation in Bavarian forests. 

Success  

Beech dieback, increased mortality of this enrichment species. The 
target for set aside forests not met. Moving towards close-to-nature 
forest management as seen by the increase in deadwood, mixed 
forests, etc. 

Ecological 
condition post-
intervention, 
ecological recovery  

After the NFI in 2012, more than half of the forests still consisted of 
conifers, and while some are the natural vegetation in the 
mountainous regions, about 3 M ha forests were non-site adapted 
coniferous monocultures. But there has been an increase in growing 
stock of larger trees and small broadleaves trees compared to 2002. 
The tree species composition can be categorized as close-to-nature 
or very close-to-nature in 36 % of the forest area. In the state and 
communal forests, the percentage is higher 43 % and 41 % 
respectively. 
More deadwood and more natural regeneration as well. 

Land use and 
management post-
intervention  

Close-to-nature forestry. 

Obstacles  
Browsing, climate change, increase in natural disturbances, lack of 
knowledge (to adapt to close-to-nature management), lack of 
funding, conflicting goals (timber production vs. resilience). 

Other success 
indicators  

Increase in forest cover, stand age, deadwood, stock increment, 
broadleaves proportion and natural regeneration. 

Socioeconomic 
improvement  

The destructive storms at the beginning of the period significantly 
enhanced foresters' understanding of emergency response, storm 
prevention, adaptation strategies, and the management of 
windthrown wood. This experience is contributing to the transition 
towards more resilient forest ecosystems. 

 

Greece 

Forest area 
restored  

Post-fire restoration: between 1991 and 2011, 44,273.5 ha were 
reforested in which 59,591,000 trees were planted. 
Post-mining: 3,838 ha restored until 2019 (public land data only). 
Ecological restoration projects: 345 ha Neltos delta, 10 ha Lake 
Volvi, 3.4 ha Andros island, 457 ha Mt Parnitha... 

Geographical 
distribution  

Post-mining: northwestern Greece mostly. 
Post-fire: southern and eastern area, mediterranean. 

Types of initiatives  

Afforestation/reforestation for erosion control. 
Restoration post disturbances (fire). 
Mining and infrastructure rehabilitation. 
Designation of protected forests. 
Riparian restoration. 
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Spatial scale  Ecological restoration projects small scale (65 ha, 280 ha, 10 ha, 3.4 
�K�D�«���� 

Temporal trend  

Reduction in post-fire reforestation efforts; 2007 and last two years 
worst in terms of burned area; post-mining reforestation efforts 
increased; first ecological forest restoration projects started in the 
2000´s; production in state nurseries in continuous decline. 

Abiotic conditions  
Post-fire: mostly in the drier mediterranean areas, but increasingly 
more frequent in the cooler and wetter zones as well; for watershed 
restoration, high gradient slopes with high erosion risk prioritised. 

Driver of 
degradation  Overharvest, overgrazing, fire, road construction, agriculture. 

Ecological 
condition pre-
intervention  

Burned forests. 

Land use pre-
intervention  

Mostly forests (timber harvesting, grazing, raisin collection, bee 
keeping), mining. 

Potential vegetation 
and forest type pre  

Mediterranean pine forests, evergreen shrublands, phrygana; fir and 
pine mountain forests; riparian forests. 

Sociopolitical 
conditions pre  

Rural exodus leads to a decline in forest workers, timber harvest, 
grazing, beekeepers, raisin collectors, shepherds. 

Activities  
Planting, sowing, fencing, watering, construction works, soil 
preparation, hydroseeding, log erosion barrier, shading, cessation of 
degrading factor. 

Approach  Active. 

Type of restoration  Rehabilitation, ecological recovery. 

Restoration goals  Biodiversity conservation, erosion protection, water provision, timber 
production, aesthetic improvement. 

Species used  

In public forests only native species are used, mainly Pinus sp., 
Cupressus sempervirens, Abies cephalonica, Quercus sp., Alnus 
glutinosa, Populus sp. and native shrubs Robinia pseudoacacia (in 
mining operations) and Spartum junceum (road banks and steep 
terrain). 

Funding beneficiary  Forest Service. 

Funding sources  Public administration, EU funds, donors. 

Budget and costs  
The annual reforestation cost initially remained at around 20 M euros 
(in 2020 prices), roughly the same level as the final years of the 
previous decade. However, it then declined sharply. 

Landowner/manage
r 

Public administration, Forest Service. Most watershed restoration 
and reforestation projects were conducted in public lands by the 
forest service. 

Policies  
Environmental law (1986 national parks established), Natural 
Environment and climate change agency created (2020, overtook the 
management of protected areas), prohibition on land use changes. 
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Stakeholders  
Forest Service, national to local administration, contractors, forest 
workers, raisin collectors, shepherds; recently also research 
institutions, NGOs, protected area managers. 

Stakeholder 
involvement  Poor. 

Success  

Watershed restoration: The forest service estimated in 2011 that 
25% of the torrent watersheds were effectively regulated, while 
progress was made in a number of others. The problem was 
considered as persisting.  
Post-fire: establishment of pines successful. 
Riparian: Although comprehensive data are not available, the 
information sporadically available suggests that the level of success 
of the implemented projects is good. 

Land use and 
management post  Mostly forests. 

Monitoring  Sporadic, not systematic. 

Obstacles  Insufficient funding, insufficient political will, economic crisis, 
bureaucracy, browsing. 

Other success 
indicators  

Decrease in wood production, raisin collection; LIFE projects with 
decent survival rate. 

Socioeconomic 
improvement  

Job creation, timber production, erosion control, water purification, 
flood protection, quality of life in urban areas, biodiversity 
conservation. 

Stakeholder 
satisfaction  Shepherds opposed measures taken during restoration. 

 

Hungary 

Forest area 
restored  

1. Afforestation 1990-2019: 186,600 ha. 
2. Conversion to native forest 2005-2014: 51,000 ha 
3. Close-to-nature forestry: 32,000 ha 
4. Management for soil protection: 89,000 ha 
5. Protected forests: 385,000 ha (strictly protected: 73,000 ha; 
Natura2000 834,000 ha; core zones 3665 ha) 
6. Projects ecological restoration: 10,000-20,000 ha 

Geographical 
distribution  

Afforestation mostly on sandy lowland areas (Great Hungarian 
Plain). 
Improved forest management mostly in the Transdanubian 
mountains and North Hungarian Mountains. 
Conversion all across country on protected land mainly. 
Restoration projects mostly in the Transdanubian and North 
Hungarian Mountains. 

Types of initiatives  

Afforestation. 
Sustainable forest management (CNF). 
Diversification of plantations. 
Designation of protected forests. 
Ecological restoration for biodiversity. 
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Spatial scale  Forest unit level, 3-20 ha. 

Temporal trend  
Afforestation efforts dropped significantly after 2007; area of close-to-
nature forestry and managed for protection function gradually 
growing. 

Abiotic conditions  

Afforestation mostly on dry climatic zone with sandy soils (not 
optimally suitable for forests); diversification of biodiversity and close 
to nature forestry mostly occurs in humid hilly and mountainous 
areas (suitable for forests). 

Driver of 
degradation  

Browsing, fire, invasive species, excessive homogeneity, low 
biodiversity, agriculture, drainage, erosion, logging, windthrow, 
snowbreaks, climate change, mining. 

Land use pre-
intervention  

Forests (managed and unmanaged), plantations (clearcut), coppice, 
pastures, meadows, agricultural land, grasslands, old fields. 

Potential vegetation 
and forest type pre  5.1, 5.2, 9.2, 5.2, 6.4 and 8.2 forest types. 

Sociopolitical 
conditions pre-
intervention  

Forest privatization, economic interests driving afforestation become 
more obvious; society demands multiple services from forests 
(recreation, conservation); conservation reflected in policies; conflict 
among stakeholders (conservation vs. production). 

Activities  

Afforestation: sowing, planting, herbicide application, soil 
preparation, fencing, weeding, pest/disease control, regulation of 
wildlife populations. 
Close to nature management: close-to-nature forestry (selection 
system): protection of habitat trees, selection of retention trees 
during logging, hydrological interventions, regulation of wildlife 
populations, fencing. 
Ecological restoration: planting, invasive species control, regulation 
of wildlife populations, emulation of natural disturbances, deadwood 
enrichment, protection and maintenance of ancient/habitat trees, 
management for old-growth forest attributes (e.g., girdling, thinning, 
felling & retaining downed logs, maintaining habitat trees). 

Approach  Passive and active. 

Type of restoration  Remediation, rehabilitation, ecological recovery, rewilding, 
prestoration. 

Restoration goals  

Biodiversity conservation, climate change adaptation, climate change 
mitigation, tourism/recreation, erosion protection, timber production, 
aesthetic improvement, support rural livelihood, job creation, social 
acceptance. 

Species used  

Afforestation: Robinia pseudoacacia, Populus x, Quercus petraea, Q. 
cerris, native poplar and willow species. 
Restoration: several native tree species, e.g. Quercus petraea, Q, 
pubescens, Q, cerris, Pyrus pyraster, Acer tataricum, A. campestre, 
A. platanoides, Tilia cordata, T. tomentosa, Sorbus torminalis, S. 
domestica, Prunus avium, P. spinosa, Salix caprea, etc. 

Reference 
ecosystem  

In afforestation no reference, but in others the potential site 
vegetation. 

Funding beneficiary  State forest companies, national park directorates, private forest 
owners, NGOs, research institutes. 
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Funding sources  State, EU, corporate, private investments. 

Budget and costs  

The recently accepted budget (2022, see fataj.hu) is 310 Md/billion 
HUF (cca. 0.8 Md/billion EUR) for the whole forestry sector in 
Hungary, which is five times higher compared to the previous cycle. 
For afforestation the total budget is cca. 195,000,000 EUR. 

Landowner/manage
r 

Most afforestation on private land. Close-to-nature management and 
protected areas instead more often on public land. 

Policies  

Conservation law (1996, non-native replaced by native ones during 
regeneration on protected land), Forestry Law (2009, forest 
naturalness may not decrease, close to nature forestry mandatory), 
National Forest Strategy (2016-2030, to provide a framework for 
further afforestations (National Afforestation Program), proposing 
27% forest cover utility 2050) 

Stakeholders  
State forest companies, national park directorates, private forest 
owners, local governments, local authorities, NGOs, universities, 
research centers. 

Stakeholder 
involvement  Moderate-good, NGOs usually excluded, which leads to protests. 

Success  

Close-to-nature management: good. Close-to-nature forestry 
methods could be applied in a more effective and complex way and 
in a much larger area in Hungary. Slow implementation. 
Afforestation: Since afforestation techniques are well established in 
the last 100-150 years, most projects have been successful from a 
forestry point of view. However, from an ecological point of view, 
success has been more failure. 
Protection: moderate. Protection is a very important instrument of 
nature conservation. Nevertheless, two third of the forested area 
protected by national or/and by Natura 2000 law, is still managed by 
conventional felling (rotation system) methods. 

Ecological 
condition post, 
ecological recovery  

We can say that afforestations and species conversions toward 
native species compositions mainly improved biodiversity related 
variables and structural complexity which in turn improved most 
ecosystem-functions as well. However, we cannot say that simple 
afforestations and even restoring natural forest tree compositions are 
enough for the full recovery of all ecosystem functions. 
The utilization of improved forest management techniques (natural 
regeneration, tree species conversion, selection systems, 
management for protection functions) considerably improved the 
ecological conditions. Ecological recovery: good. For reserves 
recovery is moderate because they were already in good ecological 
condition before the designation. 

Land use and 
management post-
intervention  

Plantations managed with short-rotation clearcut systems 
(afforestation), improved forest management, management for old-
growth, free development. 
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Monitoring  

Generally speaking, data collection and monitoring is a responsibility 
of forest authority and was carried out regularly (National Forest 
Stand Database). Forest reserves are monitored by the Centre for 
Ecological Research. LIFE projects are monitored by the project 
themselves. 

Obstacles  
Lack of funding, degraded soils, water scarcity, browsing, reluctance 
to change, conflicting goals (timber production vs. conservation), lack 
of political will. 

Socioeconomic 
improvement  

Job creation, timber production, erosion control, recreation, 
knowledge enrichment. 

Stakeholder 
satisfaction  

The Hungarian forestry community considers it a success as a whole 
that the country's forest cover - even with non-native and often 
invasive species - has increased.  
However, contradictions between mostly economic driven large scale 
afforestations and nature conservation efforts are obvious and create 
deep conflict of interests between forestry and conservation sectors. 
Ecologists oppose afforestation with exotics. Protected areas 
managed by forestry companies, opposition. City people criticize 
forest management. 

 

Italy 

Forest area 
restored  

Substantial areas, but with more diffuse interventions (natural 
regeneration). 

Geographical 
distribution  

All across country, aligned with regions with unique or endangered 
ecosystems. 

Number of 
initiatives  

Hundreds of initiatives have been launched since 1990, ranging from 
local community-based projects to large-scale EU-funded programs like 
LIFE or tasks funded by Rural Development Plans.  
For peri-urban and urban restoration 409 projects have been mapped. 

Types of 
initiatives  

Designation of protected forests. 
Sustainable forest management (CNF). 
Urban/periurban afforestation (post 2018). 
Climate-smart forestry (post 2018). 

Spatial scale  Wide range, from site-specific projects to regional programs at 
watershed/landscape level. 

Temporal trend  Transition towards more ecologically oriented reforestation (as opposed 
to planting), supported by EU funding programs. 

Abiotic 
conditions  

Mostly sites that can potentially support rich forest stands; however 
some initiatives also in sites with low soil fertility (due to drought, 
erosion, overharvest); for urban restoration, often in poor soils 
(compaction, contamination, lack of organic matter), high temperatures 
and elevated levels of pollutants in the air. 

Driver of 
degradation  

Overharvest, invasive species, fire, climate change (drought), urban 
development, pollution. 

Ecological 
condition pre-
intervention  

Ecological conditions varied widely, with some regions suffering 
significant degradation, while others retained relatively intact 
ecosystems. Loss of biodiversity, altered functioning, fragmented. 
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Land use pre-
intervention  Degraded forest, urban land, agricultural land. 

Potential 
vegetation and 
forest type pre  

Conifer and broadleaved forests. 

Sociopolitical 
conditions pre  

Growing environmental awareness, EU policies key for protection, 
growing political will and policies supporting conservation. 

Activities  
Assisted natural regeneration, thinning, conversion of coppices to high 
forest, passive conservation, close to nature forestry, invasive control 
Planting, mulching, herbivore protection. 

Approach  Active, passive, assisted. 

Type of 
restoration  Prestoration, rehabilitation, ecological recovery. 

Restoration goals  
Biodiversity conservation, climate change adaptation, climate change 
mitigation, reduce disaster risk, tourism/recreation, erosion protection, 
water provision, aesthetic improvement, job creation. 

Species used  Native species, growing attention to climate-adapted species, animals 
(e.g. bears). 

Reference 
ecosystem  Static past climax community; now new future ecosystems. 

Funding 
beneficiary  Forest owners, parks, administration, NGOs, research institutions. 

Funding sources  
Funding came from diverse sources, including the European Union 
(through programs like LIFE and European Regional Development 
Fund), national and regional governments, and NGOs. 

Budget and costs  In 2020, 330 M euros to financing afforestation projects in urban 
settings (15 metropolitan areas). 

Landowner/mana
ger  

Public and private. Farmers, timber companies, municipalities, regions, 
state forestry agencies. Collaborative management models are starting 
to emerge. 

Policies  

Climate decree (2019 promote urban afforestation), National Forest 
Strategy (2021, multifunctional sustainable forest management), 
constitution (2022, biodiversity protection introduced in the 
constitution), national resilience plan, national strategy for biodiversity 
(2010). 

Stakeholders  

A broad array of stakeholders became involved, including government 
agencies, scientific institutions, local communities, landowners, NGOs, 
and forest professionals involved in designing the actions. However, 
industry, and the broader public, were hardly involved in these efforts. 

Stakeholder 
involvement  

Engagement of stakeholders beyond the landowners, managers, or 
immediate beneficiaries of the project remained at low levels, and most 
actions continued to be top-down. Poor. 

Success  

Success has been varied, reflecting the complexity and diversity of 
objectives. While there have been significant gains in habitat 
restoration, biodiversity conservation, and sustainable land 
management, challenges remain, particularly in aligning ecological 
goals with social and economic interests. 
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Ecological 
condition post, 
ecological 
recovery  

Improved ecological conditions have been reported in many areas, with 
increased forest cover, habitat diversity, species richness, and 
ecosystem function. However, ongoing pressures from climate change 
pose challenges. 

Land use and 
management post  Forest (high forest), sustainable management. 

Monitoring  
Monitoring has become more systematic, involving ongoing evaluation 
of ecological, social and economic outcomes. This has allowed for 
adaptive management, ongoing learning and continuous improvement. 

Obstacles  Conflicting goals (conservation vs. timber production), insufficient 
funding, bureaucracy, climate change, lack of knowledge. 

Other success 
indicators  

15% of forests have a management plan; increased public awareness 
and participation, advancements in restoration science and practice, 
and improved collaboration among stakeholders. 

Socioeconomic 
improvement  

There is no data available to show how restoration has contributed to 
local economies or created jobs. In several occasions, however, 
positive impacts were generated on tourism, improving ecosystem 
services such as water purification and contributing to climate 
mitigation. 

Stakeholder 
satisfaction  

Stakeholder satisfaction has been generally positive where there's 
clear communication, collaboration and alignment of goals. However, 
conflicts and dissatisfaction have arisen where goals diverge or where 
expectations are not met, more commonly because many projects were 
still top-down. 

 

Netherlands 

Forest area 
restored  22,700 ha of forest revitalized. 

Geographical 
distribution  

All across country, but focus on poor and sandy soils (from the 
coasts of North-Holland and Wadden islands, to inland locations 
such as the Veluwe area and the sandy soils in the provinces of 
North-Brabant and Overijssel) 

Number of 
initiatives  Hundreds of initiatives. 

Types of initiatives  
Designation of protected forests. 
Diversification of monocultures. 
Afforestation to increase connectivity. 

Abiotic conditions  Temperatures range between below freezing lows to just above 20, 
but temperatures are increasing (2.3 degrees in a century). 

Driver of 
degradation  

Excessive homogeneity, acidification, low biodiversity, agriculture, 
eutrophication, climate change, invasive species 
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Ecological 
condition pre-
intervention  

Acid soil, low productivity, loss of biodiversity, vulnerable to 
disturbance. 

Land use pre-
intervention  Conifer even-aged clearcut monocultures. 

Potential vegetation 
and forest type pre  Even-aged Scots pine monocultures with more diverse admixture. 

Sociopolitical 
conditions pre-
intervention  

Globalization facilitating introduction of invasive species, 
environmental awareness, society demands other forest services, 
policies and subsidies for forest revitalization. 

Activities  Topsoil removal, liming, soil preparation, fertilization, hydrological 
interventions, planting. 

Approach  Assisted and passive. 

Type of restoration  Reduced impacts, rehabilitation. 

Restoration goals  Biodiversity conservation. 

Species used  Varied. Pseudotsuga menziesii and all Picea spp. and Pinus spp. are 
excluded, with the exception of Pinus sylvestris. 

Funding beneficiary  Landowners/forest managers, researchers. 

Funding sources  Public administration. 

Budget and costs  50 million guilders for the OBN program (for forest revitalization) 

Landowner/manage
r 

Private landowners, terrain managers, public institutions, Nature 
Monuments. 
Many of the restoration/revitalization subsidies were available for any 
qualifying landowner or terrain management organization to take 
part. Private owners or leasing tenants would receive more subsidies 
compared to terrain management organizations (terreinbeherende 
organisaties, TBOs) such as the State Forest Service, Nature 
Monuments (Natuurmonumenten), the Provincial Landscape 
organizations (Provinciale Landschappen) and several other public 
institutions. 

Policies  

Survival Plan Forest and Nature (1995, government grant for forest 
revitalization), Nature Protection Act (obligation to protect some 
species and habitats), decentralization from national to provincial 
administration 2010, Nature Pact (afforestation to improve 
connectivity 2013), National Forest Strategy (2020, one of the aims is 
to restore forests with a focus on climate change adaptation). 

Stakeholders  Private landowners, forest managers, researchers. 

Stakeholder 
involvement  Moderate. 
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Success  

Afforestation not successful: Despite all of these plans, between 
2010 and 2020, total forest cover declined to 369,500 ha in 2020. 
OBN program for revitalization successful, but local effect. 
Delayed implementation overall and lowered ambition for forest 
reserves. 

Land use and 
management post  Various forest types, mainly still clearcut plantations. 

Monitoring  

Combining the implementation of revitalization efforts with research, 
monitoring and development of new revitalization measures likely 
contributed significantly to this success by continually improving the 
effectiveness of the subsidies through monitoring and learning 
processes. 

Obstacles  Insufficient funding, lack of political will, decentralization, source of 
degradation not addressed and local effect. 

Other success 
indicators  

Increase in age, mixed deciduous forests, cover by shrubs, 
deadwood; decrease in the share of coniferous forests. 

Socioeconomic 
improvement  

Knowledge creation to improve future interventions, biodiversity 
conservation, carbon sequestration, recreation, timber. 

Stakeholder 
satisfaction  

Stakeholders were generally satisfied with the project due to its 
effectiveness. 

 

Poland 

Forest area 
restored  

322,200 ha afforested 1991-2021. 
11,500 ha of mining reclaimed (into forest). 
513,537 ha restored for water retention in mountains. 

Geographical 
distribution  

All across the country, with different intensities depending on the 
type of restoration. 

Types of initiatives  

Afforestation of agricultural land. 
Mine rehabilitation. 
Small water retention. 
Restoration post disturbance (fire, winthrow). 
Diversification of plantations. 

Temporal trend  
Decrease in afforested land; slight decrease in post-mining 
reclamation after 1990, but recovering in the last years; post-storm 
restoration intense around 2007. 

Abiotic conditions  

Spruce monoculture restoration: acid soils, high aluminium, low 
calcium and magnesium; reduced mycorrhizal fungi. 
Post-fire restoration: soil that dries quickly and increased risk of 
erosion, drought, disappearance of organic layer, acid. 
Acidification: sites with low value for agriculture, brown soils in 
mountainous areas. 
Post-mine: variable depending on type of mining. 

Driver of 
degradation  

Excessive homogeneity, pollution, overharvest, overgrazing, bark 
beetle attacks, windthrow, drought, fire, mining. 

Ecological 
condition pre-
intervention  

Degraded forest vulnerable to disturbance, spruce monoculture 
dieback due to bark beetle. 
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Land use pre-
intervention  

Grassland and extensive agriculture (marginal land), wastelands, 
post-industrial lands, spruce plantations, mining. 

Potential vegetation 
and forest type pre-
intervention  

Potential forest habitat category in lowland areas: 2.5 Mixed Scots 
pine-birch forest, 2.6 Mixed Scots pine-pedunculate oak forest, 5.1 
Pedunculate oak�±hornbeam forest, and potential forest habitat 
category in mountain areas: 3.2 Subalpine and mountainous spruce 
and mountainous mixed spruce-silver fir, 6.5 Carpathian 
submountainous beech forest, 7.5 Carpathian mountainous beech 
forest. 

Sociopolitical 
conditions pre-
intervention  

Forest privatization, fragmented ownership and lack of management; 
growing timber demand for industry; subsidies for afforestation; 
growing environmental awareness; demand for other ecosystem 
services; rural exodus leads to abandonment of agricultural land. 

Activities  

Mechanical site preparation in lowlands and manually in mountain 
areas, linear soil preparation in lowlands, spot site preparation in 
mountain areas, planting, fencing, weeding, protection of habitat 
trees, sanitary felling, thinning, hydroseeding, hydrological 
interventions. 

Approach  Active, passive, assisted. 

Type of restoration  All types depending on the initiative. 

Restoration goals  Biodiversity conservation. 

Species used  

Main tree species: Abies alba Mill., Larix decidua Mill., Pinus 
sylvestris L., Picea abies (L.) H. Karst, Fagus sylvatica L., Betula 
pendula Roth, Quercus petraea (Matt.) Liebl., Quercus robur L., 
Alnus glutinosa (L.) Gaertn. and many admixture and biocenotic tree 
species. 

Reference 
ecosystem  

Nearby less disturbed forests for spruce monoculture restoration, 
none for mining, forests with high water retention for hydrological 
restoration. 

Funding beneficiary  State forest administration, municipalities and private owners. 

Funding sources  �(�8�����&�R�K�H�V�L�R�Q���)�X�Q�G�����3�+�$�5�(�����6�$�3�$�5�'�����(�$�)�5�'�«�����D�Q�G���V�W�D�W�H��
�D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�����)�R�U�H�V�W���)�X�Q�G�«�����D�Q�G���S�U�L�Y�D�W�H���L�Q�Y�H�V�W�P�H�Q�W�V�� 

Budget and costs  

Funding for water retention program was divided between lowlands 
and uplands. In both cases, it equalled about 44 M euro (2007-2013). 
Funding for the programming period 2014�±2020 is estimated to 
approximate 55 M euro in lowland and 49 M euro in upland areas. 
Spruce monoculture diversification costs in 2003-2010 amounted to 
over 64 million PLN. 
The burned forest stands were recreated with enormous effort and 
resources. The costs of fire site restoration, according to today's 
prices, exceeded 240 million PLN.  
Post-mining reclamation costs vary greatly and depend on technical 
and environmental conditions and further ways of land management 
(5000 - 500,000 EUR/ha). 



178 
 

Landowner/manage
r 

State-owned and private. Afforestation activities were done on land 
included in spatial development plans, land managed by PGL LP 
(state treasury property), individuals (private lands), and other forms 
of ownership (regional and local administration).  Hydrological 
interventions on public land. 

Policies  
Forest Act (1991, national programme for increasing forest cover), 
1995 Act (obligation to reclaim mining land), Rural development 
program 

Stakeholders  

Farmers, timber companies, municipalities, regions, state forestry 
agencies, NGOs, hunters, research institutions, scientists, state, 
mining companies, national and regional administration, associations 
of forest owners. 

Stakeholder 
involvement  

Good. Afforestation requires the involvement of stakeholders and for 
water retention restoration NGOs were involved during the entire 
process. 

Success  
Post-fire: not successful, deciduous seedlings need to be introduced 
at a later stage. Afforestation and post-windthrow restoration 
successful. Water retention successful. 

Ecological 
condition post, 
ecological recovery  

Post fire poor, because target species did not grow due to lack of 
thinning. After windthrow, more diverse and resistant forests 
developed. For afforestation, still simplified communities that are 
vulnerable to disturbance, low presence of climate change adapted 
species and low deadwood volume and structural diversity. For post-
mining, poor, because exotic fast-growing monocultures used. For 
water retention restoration good, but sometimes high impact works 
conducted with short-term environmental impacts. 

Land use and 
management post  Forest, park. 

Monitoring  

All afforested areas are covered by planned forest management by 
the State Forests National Forest Holding (PGL LP). Private forests 
are also under the supervision of this institution. The scope of 
activities of PGL LP includes continuous monitoring of the condition 
and development prospects of newly established forests. 

Obstacles  

Conflicting goals (agriculture vs. forest), extreme climatic and 
biophysical conditions, browsing, pests and diseases, lack of 
management, lack of funding, political inconsistencies, lack of 
workforce, bureaucracy. 

Socioeconomic 
improvement  

Implementation of small retention projects in forests has several 
advantages, such as the following: ensuring forest growth by raising 
the water table, decreasing forest fire risk, increasing groundwater 
resources, runoff water purification, biodiversity conservation, 
providing water intakes for irrigation, re-naturalization of wetland 
habitats and regulation of rivers, development of fishing resources. 
Job creation, timber and non-wood products. 

Stakeholder 
satisfaction  

In general, the level of stakeholder satisfaction is good. Most of the 
participating parties are satisfied with the restoration results. 
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Romania 

Forest area 
restored  

Areas diffuse, more natural regeneration. 
1,000,000 ha 1990-2022 revegetated. 

Geographical 
distribution  

Reforestation mainly in mountainous areas, but rehabilitation of 
degraded land in the lowlands. 

Number of 
initiatives  Numerous but scattered accounting for small area. 

Types of initiatives  

Afforestation. 
Reforestation. 
Sustainable forest management (CNF). 
Designation of protected forests. 

Spatial scale  Small scale. 

Driver of 
degradation  Illegal logging, windthrow, drought, pests and diseases. 

Land use pre-
intervention  

Deforested lands (illegal logging), harvested lands without natural 
regeneration, degraded lands. 

Potential vegetation 
and forest type pre-
intervention  

Reforestation in Boreal and Hemiboreal forest and nemoral 
coniferous and mixed broadleaved coniferous forest (spruce, beech 
silver fir); Degraded land rehabilitation in thermophilous deciduous 
forest (Turkey, Hungarian and downy oak forest). 

Sociopolitical 
conditions pre-
intervention  

Forest privatization, fragmented ownership and lack of management 
and knowledge; social pressure against illegal logging. 

Activities  

Planting, soil preparation, pest/disease control, fencing, protection of 
old-growth patches, full protection (restriction of active management), 
protection of habitat trees, management for old-growth forest 
attributes (e.g., thinning, felling & leaving downed logs, keeping 
habitat trees), invasive species control. 

Approach  Active and passive. 

Type of restoration  Rehabilitation and ecological recovery. 

Restoration goals  Biodiversity conservation, climate change mitigation, reduce disaster 
risk, tourism/recreation, erosion protection, timber production. 

Species used  
Different native coniferous and deciduous species included in the 
composition of the reference ecosystems proposed by the 
reforestation regulations. 

Reference 
ecosystem  Ecological groups defined in the technical forms. 

Funding beneficiary  National or local administration, forestry departments, NGOs, public 
owners. 

Funding sources  
National administration, EU funding (mostly from European 
Agricultural Fund for Rural Development), NGO and private 
companies. 
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Budget and costs  

167.6 million lei (approx. 39 million euros) were allocated from 2004 
to 2015 for reconstruction works carried out on more than 63 
thousand hectares (619 euros /ha). Rural development program 135 
million euros (2008-2013) and 105 million euros (2014-2020). 
The total costs of afforestation/reforestation, including installation 
and maintenance, is estimated to range from 5,000 to 10,000 euros 
per hectare. 

Landowner/manage
r 

Ownership distribution (general): Currently, public forests are 
represented by 48 % in state ownership (managed by the National 
Forest Administration Romsilva - NFA) and 16 % in municipality 
ownership, while private forests have a share of 36%. Privatization in 
1990s into many small private owners. 

Policies  

Law on the conservation, protection and development of forests, their 
rational economic exploitation and maintenance of the ecological 
balance (1986), reprivatization (1991), national forest strategy (2022, 
aligned with EU requirements, climate change adaptation and 
biodiversity conservation), Forest Code (2008, obligation for 
reforestation), management plans and technical norms, certification. 

Stakeholders  

The transition faced by Romania in the last 30 years, meant a 
change both in the diversification of stakeholders and in new 
governance mechanisms. Besides the professional organisations 
operating in the forest sector (e.g. ASFOR- Association of Romanian 
foresters, AAP- Association of Forest Administrators, APM - 
Association of Furniture Producers, Nostra Silva - Association of 
Private forest owners), the national and international visibility of 
NGOs has exponentially increased in areas such as combating 
illegal logging, logging in natural protected areas and the protection 
of pristine forests. 

Stakeholder 
involvement  

Good. The stakeholders have become more diverse and involved 
over the past thirty years, although their level of involvement has 
been inconsistent. 

Success  

In the last decades, a more significant consideration for forests, 
additional financing through more diverse funds and greater 
involvement of society and stakeholders have led to solid results for 
forest restoration. The forest restoration efforts in Romania in the last 
three decades can be characterized by moderate success, 
considering that some objectives were achieved (e.g. gains in 
biodiversity, ecological integrity and provision of ecosystem 
services). However, these efforts seemed inconsistent as they were 
quantitatively reduced compared to the communist period. 
Forest reproductive material improved. Social pressure against illegal 
logging. Decrease in area rehabilitated. 

Ecological 
condition post-
intervention, 
ecological recovery  

Most forest areas were successfully restored during this period, with 
improved ecological conditions, considering the newly created stands 
are resilient ecosystems, with native species and structures well 
�I�L�W�W�H�G���W�R���W�K�H���V�L�W�H���F�R�Q�G�L�W�L�R�Q�V���S�U�R�Y�L�G�H�G���E�\���W�K�H���³�H�F�R�O�R�J�L�F�D�O���D�Q�G���V�L�W�H��
�J�U�R�X�S�V�´���I�U�D�P�H�Z�R�U�N���R�I���W�K�H���U�H�I�R�U�H�V�W�D�W�L�R�Q���U�H�J�X�O�D�W�L�R�Q�V�� 

Land use and 
management post-
intervention  

Forest / mostly retention forestry (shelterwood systems) and 
continuous cover forestry, clearcut forest limited to small patches. 
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Monitoring  

Starting in 2008, Romania implemented the first National Forest 
Inventory (NFI) providing results after the first inventory cycle in 2012 
and after the second inventory cycle in 2018. 
Following the collapse of communism, the former detailed monitoring 
protocols for forest regeneration/ reforestation/ afforestation were 
preserved. Forest administrators implemented these procedures at 
the level of each stand, with annual reports regarding the installed 
species, density, vitality, survival rate and spatial coverage. The 
monitoring regulations apply to all forests, regardless of ownership, 
and are controlled by the Forest Guard. 

Obstacles  

Property fragmentation, lack of knowledge, outdated policies not 
adapted to new situation, climate change, lack of climate change 
adaptation, insufficient funding, bureaucracy, institutional changes, 
weak forest governance and enforcement, incoherent legislation, low 
forest reproductive material production, illegal logging. 

Socioeconomic 
improvement  

Erosion control, hydrological stability, climate change mitigation, 
timber production, job creation, promote tourism, recreation. 

Stakeholder 
satisfaction  

The downward trend of these efforts in recent years, compared to the 
achievements of the communist period, concerns society and some 
stakeholders (NGOs), who question the state's ability to effectively 
coordinate these actions.  
Moreover, there has been a generally negative public perception of 
forest administration in the last decades. This is partly due to the 
media's preference for covering and exposing illegal logging and the 
public's lack of familiarity with forest activities. 
The level of stakeholders' satisfaction is relatively low, considering 
most of them had concerns or complaints that were not addressed. 

 

Slovenia 

Forest area 
restored  

Karst: Substantial areas, but with more diffuse interventions (natural 
regeneration). 
Spruce monoculture diversification: 10,000 ha. 
Post-disturbance: 1,400 ha (2000-2010). 
Biodiversity restoration: NA 

Geographical 
distribution  

Afforestation: Karst region. 
Spruce monoculture diversification: Pohorje mountains, alpine and 
pre-alpine region. 
Biodiversity restoration: all country. 
Post-disturbance: all across country (fire southern mediterranean, ice 
western/central part, bark beetle lowlands). 
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Number of 
initiatives  

Biodiversity restoration: In 2021 and 2022, 74 contracts were 
concluded for the financing of dead trees and trees with 
microhabitats, and 66 contracts were concluded for the installation of 
total forest reserves. In addition, there have been many smaller 
subsidy payments for nature conservation measures in Natura 2000 
areas, such as planting of rare and fruit-bearing tree species etc. 
Post-disturbance: 10 major events (ice storms and windthrows). 

Types of initiatives  

Afforestation of karst for erosion control. 
Diversification of plantations. 
Ecological restoration for biodiversity. 
Restoration post disturbance (fire, windthrow, bark beetle). 

Spatial scale  

Afforestation: With the exception of fires, which have covered areas 
of over 100 ha, work has been carried out on small areas of up to a 
few ha. 
Conifer monoculture diversification: 0.5 ha. 
Biodiversity restoration: small scale. 
Post-disturbance: Larger scale, several hundred ha. 

Temporal trend  

Decrease in spruce monoculture diversification efforts around 1990, 
then after 2000 recovering again; restoration post natural 
disturbances increasing in the past 20 years; biodiversity restoration 
increasing since 2018. 

Abiotic conditions  

Karst afforestation: flatlands or gentle slopes above an altitude of 50-
600 m a.s.l. The Karst is characterised by average annual 
temperatures of around 12-13 °C and relatively high rainfall of 1300 
mm, with a pronounced summer drought. Carbonate parent material 
dominates, but there are some small pockets of silicate material in 
the form of chert, flysch, and sands. The soils are eroded and mainly 
in the form of shallow rendzina (Gams 1993). In some places, 
especially in depressions, deeper brown soils have developed. 
Other types: diverse. 

Driver of 
degradation  

Browsing, climate change, fire, lack of management, pests and 
diseases, acidification, windthrow, intensive management. 

Ecological 
condition pre-
intervention  

Good or moderate. 

Land use pre-
intervention  

Forests with close-to-nature management, spruce monocultures, 
pastures, agricultural land. 

Potential 
vegetation and 
forest type pre-
intervention  

Karst afforestation: thermophilous deciduous downy oak forest (70%), 
thermophilous sessile oak forest (30%). 
Forest rehabilitation: mixed mountain forests in alps (Abieti-Fagetum 
syn. Homogyne-Fagetum) and lowland broadleaved forest for litter 
collection (types Querco-Fagetum, Ostryo-Fagetum, Castaneo-
Fagetum). 
Conifer diversification: spruce monocultures on mixed Norway 
spruce-silver fir-beech forest site (Abieti-Fagetum s. lat.). 
Farmland restoration: agricultural land on former beech and mixed 
mountain forest site. 
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Sociopolitical 
conditions pre-
intervention  

Forest privatization, fragmentation, lack of interest in management; 
EU policies influence conservation; media coverage of natural 
disasters creates pressure to restore; tourism and recreation create 
the need to restore; new funding mechanisms (state and EU). 

Activities  

Cessation/attenuation of degrading factor, full protection, protection of 
habitat trees, promotion of natural regeneration, soil preparation, 
sowing, planting, mulching, wildlife regulation, management for old-
growth, thinning, fencing, individual tree protection. 

Approach  Active, passive, assisted. 

Type of restoration  Ecological recovery, rewilding. 

Restoration goals  
Biodiversity conservation, climate change adaptation, reduce disaster 
risk, tourism/recreation, erosion protection, timber production, 
aesthetic improvement, social acceptance. 

Species used  

Scattered, rare and fruit-bearing tree species; beech; Pinus nigra. 
The silvicultural measures promoted all tree species of the original 
forest floristic communities except spruce, i.e. fir and beech, and 
scattered broadleaves (sycamore maple (Acer pseudoplatanus L.), 
rowan (Sorbus aucuparia L.), mountain elm (Ulmus glabra Huds.), 
European ash (Fraxinus excelsior L.)).  
At lower elevations, exotics such as eastern white pine (Pinus strobus 
L.) and Douglas fir (Pseudotsuga menziesii (Mirbel) Franco) were 
also planted in small areas.  
Spruce still common. 

Reference 
ecosystem  Mixed broadleaved forests, old-growth forests. 

Funding 
beneficiary  

Private forest owner, forest concessionaires, state forest enterprise, 
communities. 

Funding sources  State budget, company state forests (forest fund), EU. 
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Budget and costs  

750,000 euro per year from Forest Found and additional 15% from 
state budget (for biodiversity restoration). 
For example the restoration plan is designed for the period from 2014 
to 2022. The estimated financial resources for the (co-)financing of 
the planned measures are estimated at 11.9 million euros, of which 
8.8 million euros are provided by the Rural Development Programme 
under the Regulation (40% of which for forest reproductive material 
and protective measures) (for natural disturbances). 
Tending of young forests in Karst afforestation cost 550 euros per 
hectare. 
Interventions in Natura 2000 sites were subsidized to the whole 
amount of costs. For example costs of planting a hectare of minority 
tree species with all accompanying measures (protection, 
maintenance) is from 10,000 to 15,000 euros. 
Estimates from 2020 for conifer monoculture diversification suggest 
that the cost of precommercial tending for a ha of young stands was 
approx. 1,200 euros, while the cost of regenerating a ha of stands 
with deciduous trees would be at least about 5,000 euros. 
The costs of planting, taking into account all the necessary 
silvicultural operations, protection and maintenance of the plantation, 
range from 3,000 euros per ha for spruce to 12,000 euros for larch 
and noble deciduous trees at a planting density of approx. 2,000 
seedlings per ha. 

Landowner/manage
r 

State owned, state public forest service, private ownership, 
community owned. Most karst afforestation activities were carried out 
on state land and village/agrarian community land and conifer 
monoculture diversification on state owned forest. 

Policies  

Reprivatization (1990), Public Forestry  Service (1994, coordinate 
funding and management), Forest Fund (The Fund is used to acquire 
forests, to finance environmental measures in forests in Natura 2000 
sites and to promote forests, forestry and forest-wood chains), Forest 
management plans. 

Stakeholders  

Government (Ministry of Agriculture, Forestry and Food, Ministry of 
the Environment and Spatial Planning), Slovenian State Forests, 
d.o.o., Slovenian Nature Conservation Agency and Slovenian Forest 
Service, Forest owners, NGOs, hunters, universities and research 
groups. 

Stakeholder 
involvement  

Good for conifer enrichment and afforestation: Stakeholder 
involvement has become increasingly formalised over time. For 
example, public hearings on silvicultural and forest management 
plans, involvement of nature conservation services during plan 
preparation. 
Moderate for biodiversity conservation: Stakeholders are 
systematically involved within the process of decision making, but 
recently there has been increasing opposition between e.g. hunters, 
forest owners, NGOs and the forestry professionals. Some 
stakeholders also deliberately seek media attention and decline 
involvement in formal procedures. 
Suggestions taken into account, but low attendance. 
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Success  

Karst afforestation: Several reasons have contributed to the very 
successful spontaneous afforestation of the Karst area in recent 
times. The expansion of the forest has provided more favourable 
microclimatic conditions for natural regeneration and has contributed 
to a greater quantity of natural seed sources. This period is also 
characterised by the rapid decline of the rural population and thus of 
landscape interventions. 
Spruce diversification: Moderate. Compared to the previous period, 
success has regressed. This is attributable, on the one hand, to 
unregulated and unstable financing and, on the other, to the poor 
quality of planting material due to the decline in nursery activity. The 
result has been higher mortality rates and poorer growth or 
commercial quality of seedlings. 
Post natural disturbance: Moderate. For example, in 2021 the survival 
rate was 53-86% (ZGS 2022). In general, the mortality in spruce 
seedlings was relatively low and in deciduous trees relatively high. 

Ecological 
condition post, 
ecological recovery  

Karst afforestation: In general, the ecological conditions are good, 
partly better due to less intensive forest management and the 
development of natural succession, and partly worse due to climate 
change and the uncontrolled disintegration of some mature stands as 
a result of lack of management. The younger stands are dominated 
by black pine, while the mature stands and stands in regeneration are 
well regenerated with native deciduous trees. The number of red deer 
and large carnivores such as wolves and bears is increasing in the 
Karst. Spruce monoculture restoration have diversified and are 
transitioning towards mixed forests, improved condition. 

Land use and 
management post  Close-to-nature forestry. 

Monitoring  

Forest monitoring is carried out by the Slovenian Forest Service, the 
Slovenian Forestry Institute and the Institute for the Protection of 
Natural Heritage. Forest management plans are based on forest 
inventories carried out every 10 years. 

Obstacles  

Lack of funding, property fragmentation, conflicting goals, diseases, 
climate change, fires, institutional changes, browsing, low interest 
and distrust among forest owners, forest reproductive material 
quality, droughts, pests. 
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Socioeconomic 
improvement  

Karst afforestation: In addition to the improvement in the general 
ecological situation, the black pine plantations have greatly increased 
the potential for wood production, and we therefore consider the 
socioeconomic improvement to be good. 
Post disturbance: Moderate. The new forests are generally unevenly 
regenerated with high share of pioneer trees and shrubs, which 
means that the expected economic value and marketability of the 
forest timber is below average or lower than in previous generation of 
forest stands. 

Stakeholder 
satisfaction  

Karst afforestation: Most of the parties involved were satisfied with 
the results of the restoration. While in earlier periods the main 
concern was the loss of pastureland, in recent decades the danger of 
fires became the main concern. 
Spruce diversification: Average. The period is marked by growing 
opposition between conservationists, forest owners and hunters. 
Post disturbance: Satisfied �± Most stakeholders were satisfied, still 
there was critique from some NGOs for planting a high share of 
conifers and for not leaving enough biological legacies after sanitary 
felling and wood salvaging. 

 

Spain 

Forest area 
restored  

Afforestation of agricultural land 732,926 ha (1993-2020). 
Watershed reforestation: 207,757 (1985-2010). 

Geographical 
distribution  

Afforestation mostly Castilla y Leon, Andalucia and Castilla la 
Mancha (south and center); northern part focus on timber production. 

Number of 
initiatives  

Complicated, multiple initiatives (e.g., WWF Spain lists 21 of its own 
initiatives). 

Types of initiatives  

Afforestation of agricultural lands. 
Afforestation/reforestation for erosion control. 
Riparian restoration. 
Mining and infrastructure rehabilitation. 
Afforestation for C sequestration. 
Ecological restoration, rewilding. 

Spatial scale  
Afforestation: on average 12 ha. 
Ecological restoration: range from small local (6 ha) to landscape 
level (10,000 ha). 

Temporal trend  Afforestation of agricultural land in decline; in the last decade more 
innovative initiatives related to the third sector. 

Abiotic conditions  

Agricultural afforestation: The main characteristics of these lands are 
that they may have clay accumulation horizons and impermeable at 
depth in the case of soils with siliceous lithology and low slopes or 
petrocalcic horizons in the case of soils with limestone lithology. 
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Driver of 
degradation  

Agriculture, excessive homogeneity, lack of management, 
suppression of natural disturbances (fire), invasive species, 
overgrazing. 

Ecological 
condition pre-
intervention  

Low biodiversity, vulnerable to fire due to biomass accumulation, bad 
condition in terms of structural diversity and function, riparian forests 
deeply degraded. 

Land use pre  Marginal agricultural and grazing lands, unmanaged forests, mining. 

Potential vegetation 
and forest type pre  

Pine plantations and marginal agricultural and grazing lands. 
Potential vegetation: mixed mediterranean conifer (pine) and 
broadleaved (oak mostly) forests, mosaics of oak forests, shrublands 
and grasslands. 

Sociopolitical 
conditions pre  

EU policies; cofinancing by autonomous communities leads to 
regional differences; growing environmental awareness. 

Activities  Planting, soil preparation, tree protectors, mulching, protection, 
management for old growth forest, animal reintroductions. 

Approach  Active, passive, assisted. 

Type of restoration  Rehabilitation, rewilding, ecological recovery, prestoration. 

Restoration goals  
Biodiversity conservation, C sequestration/storage, climate change 
adaptation and mitigation, reduce disaster risk, erosion protection, 
water provision, support rural livelihood. 

Species used  

Quercus spp., Pinus spp., fast-growing exotics as well (Pinus radiata, 
Eucalyptus). 
Quercus, especially Q. ilex, but also other fruit-producing species 
(Malus sylvestris, Prunus avium, Sorbus, Crataegus, etc.) or riparian 
species (Alnus glutinosa, Populus nigra, P. alba, Salix sp., Fraxinus 
sp., etc.) stand out.  
Animals: wild ungulates, domestic herbivores, wild horses, tauros, 
bison, beaver. 

Reference 
ecosystem  

At the beginning climax communities, but increasingly more towards 
open-endedness. 

Funding beneficiary  Public and private landowners, NGOs. 

Funding sources  

The sources of financing are also diverse, but public lines of subsidy 
for agricultural activities with national funds (forestry and protected 
areas) and European funds (with LIFE in the lead, but also Interreg 
and others) stand out. Over the last decade, funding based on 
sponsorship and patronage has increased. The beneficiaries of these 
funding sources have included private landowners, municipalities, 
other public administrations (especially regional), and environmental 
NGOs (foundations, associations). 
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Budget and costs  

Hydrological restoration: 293 million constant euros2022 (1985-
2010). 
The values of this subsidy line varied over time. Initially, for the 
species that had a higher premium, they were 3,703 euros2022 ha-1 
for the establishment premium, 386 euros2022 ha-1 for the 
maintenance premium and 436 euros2022 ha-1 for the compensatory 
premium. 
The cost of the interventions carried out varies enormously, and no 
average figures can be given. The budget range varies from small 
interventions with costs in the order of 5,000-10,000 euros, to large 
multi-year projects (e.g. 165,000,000 euros in the Guadiamar Green 
Corridor). 

Landowner/manage
r 

Public administration, forestry department, private owners. 
Agricultural afforestation mostly on private land. But ecological 
restoration on public land.  
If before 1990 almost all the work was centralized in the state forestry 
administration, after 1990 not only did the administration fragment 
(State plus 17 autonomous regions, plus hundreds of town councils, 
county councils and regional councils), but new actors emerged 
which, on occasions, became as important or even more so: 
associations (e.g. WWF Spain, SEO/Birdlife, etc.), foundations (e.g. 
Nature and Man, Brown Bear, FIRE), companies (Endesa, Bosques 
Naturales, Land Life Company, Reforestaction), research centers or 
even neighbourhood communities (e.g. Froxán, in Galicia). 

Policies  
Water law (1985, riparian restoration plans), national carbon footprint 
registry (2014, C sequestration regulations promote afforestation), 
rural development program funding for afforestation. 

Stakeholders  

Stakeholder involvement has increased and diversified compared to 
the period prior to 1990. From the landowners themselves or 
environmental NGOs, when they are not the promoters of the 
restoration, to key groups such as ranchers, farmers, hikers, hunters 
or other users of the forest, are usually among the groups to be 
involved. National government, forestry department. 

Stakeholder 
involvement  

Moderate-good. The rise and formalization of public participation 
policies have encouraged greater consideration of the different 
stakeholders, who are very diverse depending on the type of 
initiatives. But differences between initiatives. 

Success  

Agricultural afforestation: This need for co-financing was not very 
attractive for some Autonomous Communities, which meant that in 
certain areas of the State it was hardly successful. However, the 
Autonomous Communities that did support this measure did so 
thoroughly, carrying out a great deal of outreach and collaboration 
with interested landowners to recommend the species and 
techniques to be used. Subsidies attractive, but danger to revert back 
to cropland once subsidies end (i.e., dependence on subsidies). 
Some afforestation led to degradation, others successful. The 
initiatives developed in this period have generally been more 
successful than those of the previous period, as they have followed 
clearer objectives related to the restoration of forest ecosystems per 
se. 
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Ecological 
condition post, 
ecological recovery  

From an ecological point of view, the restored areas improve 
significantly, although some components of a complete restoration 
are usually still absent (for example, part of the ungulate diversity that 
would be typical of the forest ecosystem is usually absent, as well as 
the predators that would regulate their populations). 

Land use and 
management post  Forest 

Monitoring  

As in previous stages, no monitoring plan for afforestation has been 
developed, although some Autonomous Communities, such as 
Castilla y León, have implemented one on their own. 
In ecological restoration, it is increasingly common and present in a 
good part of the initiatives, especially those related to environmental 
projects of a minimum scale (such as LIFE). 

Obstacles  

Financial burden of subsidy system, conflicting goals and 
perceptions, forest fires, lack of long-term monitoring, lack of 
knowledge and understanding, negative social perception of natural 
processes, polarization of views. 

Socioeconomic 
improvement  

Improved nursery material and techniques, forest knowledge of 
agricultural owners strengthened. 
The main improvements are those related to the supply of water and 
forest products such as wood, firewood or mushrooms, as well as the 
improvement of the landscape, cultural and recreational values that 
forests provide to society. 
One case that should be highlighted in this program and which has 
led to a significant socioeconomic improvement is the truffle 
plantations of Tuber melanosporum.  They have been extremely 
successful in many areas of our country and in many cases have 
been a real alternative to agricultural crops. 
Erosion control, cork production, carbon sequestration, water 
purification. 

Stakeholder 
satisfaction  

Agricultural afforestation: when the program was launched in 1993, 
environmental movements were concerned that the program would 
repeat the mistakes of the previous stage. Gradually, with the 
development of the program, these fears were diluted. The degree of 
satisfaction on the part of the public administrations can be 
considered high, while on the part of the beneficiaries it is 
conditioned in many cases to the maintenance of this line of aid. 
Stakeholder satisfaction has been improving and can be described 
as good, although the recent polarization between the ideals of forest 
land between the rural and urban population is affecting this type of 
assessment, depending on the interests and perceptions of each 
group. On the one hand, urban society demands more nature, but 
often does so from a naïve perspective, unaware of the functioning of 
both the rural world and the very nature it seeks to promote. 
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Sweden 

Forest area 
restored  10,000 ha set-aside for white-backed woodpecker. 

Geographical 
distribution  

Protection (8.9% of the forest area) imbalanced, mostly in 
mountainous areas; Ecopark network all across country. 

Number of 
initiatives  Large number. 

Types of initiatives  

Designation of protected forests. 
Ecological restoration, emulation of natural disturbances. 
Sustainable forest management (retention forestry, riparian 
�S�U�R�W�H�F�W�L�R�Q�«���� 
Ecological restoration of priority habitats. 

Spatial scale  Biotope Protected Areas small <20 ha, Ecopark large scale (on 
average 6,500 ha). 

Temporal trend  Research and protected area designation gradually increasing since 
the 1990s. 

Driver of 
degradation  Intensive logging (clearcut). 

Ecological 
condition pre-
intervention  

Homogeneous forests with low biodiversity, lack of deadwood and 
old trees, lack of natural disturbances. 

Land use pre-
intervention  Clearcut rotation management of plantations, protected forests. 

Potential vegetation 
and forest type pre  

Boreal coniferous forest; potential is old-growth, herb-rich, open 
forests with deadwood and uneven structure; riparian forest; 
heathland forest. 

Sociopolitical 
conditions pre-
intervention  

Growing environmental awareness, EU policies key for protection, 
growing political will and policies supporting conservation. 

Activities  

Retention trees, deadwood creation and retention, emulation of 
�Q�D�W�X�U�D�O���G�L�V�W�X�U�E�D�Q�F�H�V�����S�U�H�V�F�U�L�E�H�G���E�X�U�Q�L�Q�J�«�������P�D�Q�D�J�H�P�H�Q�W���I�R�U���R�O�G-
growth, grazing, thinning, landscape level planning, full protection, 
hydrological interventions. 

Approach  Active, passive, assisted. 

Type of restoration  Ecological recovery, prestoration. 

Restoration goals  Biodiversity conservation, tourism/recreation, timber production. 

Funding sources  State, Swedish Forest Agency, EU. 

Budget and costs  
The state investment has been substantial; in total ca 247,000 k 
euros, to private household forest owners (nature conservation 
agreement). 
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Landowner/manage
r 

Private household and forest companies own ca. 75% of the 
forestland in use for active forestry. Nature conservation agreements 
with private landowners for ecological restoration. 

Policies  

Swedish Forestry Act (1993, make production and conservation 
equally important, liberal, soft regulations), National Environmental 
Code (1995, incompatible with Forestry Act), Certification, Nature 
Conservation Agreements, Biotope Protection Areas. 

Stakeholders  Government, forest companies, forest owners. 

Stakeholder 
involvement  

Researchers increasingly included. Continued negligence of other 
stakeholders than forest industry, including marginalized groups such 
as the indigenous Sami people reindeer husbandry, and values other 
that wood biomass production in the forest sector, but with increasing 
awareness of a potential need for transformation. 

Success  

Geographical imbalance with most of the protection in the north. 
Prestoration limited or no uptake in the forest sector. Polarization of 
the landscape, segregation between protection and production. 
As the Agency report that clear-cut free forestry is a question on 
some 3% on the forest area of interest for forest production, and as 
the system boundaries of clear-cut free forestry are set according to 
single species and even aged forest stands under the goal to 
optimize wood biomass production, the contribution as restoration 
can be questioned. 
But growing awareness. 

Ecological 
condition post, 
ecological recovery  

Following long-term intensive forestry systematically across the 
Swedish forest landscape, however, the outcomes for nature 
conservation, socio-cultural and other environmental values are 
deficient, as recently concluded in the evaluation of the national 
sustainable forestry environmental criteria (Swedish Forest Agency 
2022). 

Land use and 
management post  Forest 

Obstacles  Conflicting goals (timber production vs. conservation), insufficient 
funding, political constraints and incoherencies. 

Stakeholder 
satisfaction  

Overall, the Swedish (and Finnish) forest sector is strongly lobbying 
again the EU Nature Restoration Law, the EU Biodiversity Strategy, 
and further EU initiatives that support biodiversity and other services 
and goods from forests than wood biomass. 

 

Switzerland 

Forest area 
restored  

98,121 ha set aside as forest reserves. 
26,600 ha active ecological forest restoration (2008-2019). 
Estimated that 2.6% of the country area restored. 

Geographical 
distribution  

All across country. But protected areas overrepresented in Jura and 
Swiss Plateau and Subalpine areas. 

Number of 
initiatives  2,278 forest reserves established. 
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Types of initiatives  

Designation of protected forests. 
Sustainable forest management (CNF). 
Restoration of the hydrology of drained forests. 
Ecological restoration for biodiversity. 

Spatial scale  
Projects based at stand scale. Forest reserves larger (minimum 5 ha, 
mostly >20 ha; average size of forest reserves is 43 ha, median 6 
ha). 

Temporal trend  Steady increase in forest reserve declaration. 

Abiotic conditions  

Diverse climate (from alpine to mediterranean) and four distinct 
geological units (1. Folded and Tabular Jura in the north and north-
west consisting of limestones, marls (composite rock consisting of 
limestone and clay), clays and anhydrite/gypsum,  
2. Swiss Plateau and the Molasse Basin, filled with mountain 
deposits consisting of sandstones, nagelfluh, silt and marls 
3. Northern Alps, including the Helvetic Zone, consisting primarily of 
marl-rich sediments that were deposited during the Mesozoic Period 
4. Central and Southern Alps with the Crystalline Zone, consisting 
primarily of granites and gneisses that crystallised through the 
solidification of magma in the e�D�U�W�K�¶�V���L�Q�W�H�U�L�R�U�� 

Driver of 
degradation  

Windthrow, excessive homogeneity, low biodiversity, intensive 
logging. 

Ecological 
condition pre-
intervention  

Homogeneous forests with low biodiversity, poorly adapted species 
sometimes; reserves were either forests in good condition or 
degraded. 

Land use pre-
intervention  Managed and unmanaged forests, pastures. 

Potential 
vegetation and 
forest type pre-
intervention  

Deciduous (beech lowlands, oaks) to coniferous (spruce, larch, pine 
mountain areas) forests, open forests, coppice, wet forest. 

Sociopolitical 
conditions pre-
intervention  

Society demands multiple services from forests, multifunctionality 
(recreation and conservation); new forestry law 1991; Rio Convention 
on biodiversity very influential; natural disasters and timber loss; 
growing environmental awareness; biodiversity and climate crises. 

Activities  
Hydrological interventions, thinning, change in management, 
protection, cessation of degrading factor, tree retention, management 
for old-growth forest, animal reintroduction. 

Approach  Passive and assisted. 

Type of restoration  Ecological recovery, rewilding, rehabilitation. 

Restoration goals  Biodiversity conservation. 

Species used  

Native species promoted, but when focusing on wood production and 
if adapted tree species are missing, non-native tree species such as 
Douglas fir (Pseudotsuga menziesii) or red oak (Quercus rubra) can 
be planted. 

Reference 
ecosystem  

Old growth forest, priority species and habitats, missing reference for 
deciduous lowland forests. 

Funding 
beneficiary  Forest owners and forest companies. 

Funding sources  State and cantons, NGOs. 
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Budget and costs  

About 250 M CHF since 2008. 
Subsidies are very different between cantons and forest types and 
location ranging from 50 to more than 1000 CHF per contract year 
and hectare. 

Landowner/manage
r 

Mostly public, set example. 
Distribution (general): 75% of forest on public land. 

Policies  

Forest Law (1991, Multifunctional forest management, including 
biodiversity conservation and recreation), Guidelines for a forest 
reserve policy (2001, quantitative objective for forest reserves set), 
National Fiscal Equalisation (provides the financial framework of the 
restoration measures, 2008) 

Stakeholders  
National, regional and local administration, forestry department, 
landowners, NGOs, forestry companies; main are cantos and forest 
owners. 

Stakeholder 
involvement  Good 

Success  The target of forest reserves in good track to be met, but differences 
among cantons. 

Ecological 
condition post, 
ecological recovery  

Ecological condition of Swiss forests is increasing, but too soon to tell 
as recovery takes time. Forest structures are faster restored than 
species communities. 

Land use and 
management post  

Depends on the project: abandonment of forest management or 
active measure to improve habitat quality. 

Monitoring  

Different monitoring programs are following the evolution of strict 
forest reserves. Cantons are also responsible for the control of 
success of the restoration measures that they have launched. The 
Federal office for the environment finance 50% of such control of 
success if they correspond to established standards. 

Obstacles  Lack of willingness to engage in long contracts - mistrust, local 
opposition, insufficient funding. 

Socioeconomic 
improvement  Job creation of forest specialists, subsidies for forest owners. 

Stakeholder 
satisfaction  

The two largest forest reserves on the Swiss Plateau (Sihlwald and 
Jorat) belong to the neighbouring larger city only. At the beginning of 
the restoration initiatives, both were confronted to resistance from 
different groups of interest such as forest enterprises, horse riders, or 
rural population reluctant to abandon their harvesting rights in such 
forests. On the other side, these two forest reserves are highly 
attractive for recreation. Most frequented places in such reserves 
count up to 100,000 visits per year. 

 

UK 

Forest area 
restored  1.3% increase in forest area (from 12% to 13.3% 1995-2022). 
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Geographical 
distribution  

Afforestation focused on peri-urban areas; rewilding especially in 
Wales and Scotland. 

Types of initiatives  

Afforestation to increase forest cover (including periurban forest). 
Sustainable forest management. 
Designation of protected forests. 
Rewilding, reintroductions. 
Ecological restoration of priority habitats. 
Afforestation for C sequestration. 

Driver of 
degradation  

Intensive logging (clearcut), overgrazing, climate change, 
fragmentation, browsing, bad management, invasive species, 
pollution, urban development. 

Ecological 
condition pre-
intervention  

Reduced diversity and degraded soils. 

Land use pre-
intervention  

Grassland, bare lands, extensive animal farming, intensive 
commercial conifer plantations. 

Potential vegetation 
and forest type pre-
intervention  

Atlantic oak and beech forests, Tilio-Acerion ash dominated 
woodland, Caledonian pine forest as main types; temperate 
rainforest; broadleaved, mixed and yew woodland. 

Sociopolitical 
conditions pre-
intervention  

Global biodiversity policies. 

Activities  

Afforestation: planting of saplings, mulching, thinning, individual tree 
protection, fencing, reduction of life stock, pest monitoring, soil 
preparation. 
Restoration: planting of mainly native saplings, mulching, thinning, 
individual tree protection, fencing, reduction of life stock and deer, 
some natural regeneration, reduction of non-native tree species, 
introduction of wider native flora and fauna, including extinct species, 
full protection. 

Approach  Active mostly, but lately passive encouraged. 

Type of restoration  Rehabilitation, ecological recovery, rewilding. 

Restoration goals  Biodiversity conservation, C sequestration/storage, reduce disaster 
risk, tourism/recreation, water provision, timber production. 

Species used  

Broadleaves encouraged. Although minor and novel broadleaf 
species, such as alder, aspen, bird cherry, birch, holly, sessile oak, 
rowan and goat willow, with ash, wych elm and hazel on self-drained 
(not acidic) soils, were recommended for interspersion with conifers 
(Forestry Commission, 1989a), actual numbers planted are rather 
low.  
Afforestation: Norway spruce, Sitka spruce, Corsican pine, Scots 
pine, European larch, Japanese larch, Douglas fir, oak, beech, alder, 
aspen, holly, rowan, ash, willow, elm, hazel. 
Restoration: Scots pine, Quercus petraea and robur, birch, beech, 
alder, aspen, holly, rowan, ash, willow, elm, hazel. 

Funding beneficiary  Forestry commission, private owners, NGOs. 

Funding sources  Public administration, private funds, NGO funds, crowd sourcing. 
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Budget and costs  Afforestation: dedicated governmental funds at least £758 million. 
Restoration: unknown. 

Landowner/manage
r 

Forestry Commission, Forestry and Land Scotland, Forest England, 
Natural Resources Wales, Forest Service in Northern Ireland (= all 
public administration), private forest owners, NGOs (Woodland Trust, 
National Trust, County Wildlife Trusts). 

Policies  

Sustainable Foresty - the UK programme (1994), Biodiversity Action 
Plan (1994, priority habitats such as Broadleaved, mixed and yew), 
UK forestry standards (1998, reference for sustainable forest 
management and certification), decentralization (1998, from UK to 
country level), Climate Change Act (2008, promote afforestation to 
mitigate CC), UK biodiversity framework (2010). 

Stakeholders  National government, forestry department, Treasury, private forest 
�R�Z�Q�H�U�V�����1�*�2�¶�V�����H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�L�V�W�V�����V�F�L�H�Q�W�L�V�W�V�����U�H�F�U�H�D�W�L�R�Q�L�V�W�V�����I�D�U�P�H�U�V�� 

Stakeholder 
involvement  Moderate (improving by means of community forests). 

Success  
Increase in forest cover, but still very low and targets not met. 
Ancient native woodland decreasing in spite protection, they are 
being converted to plantation. 

Ecological 
condition post, 
ecological recovery  

National Forest Inventory found that forests are not in good 
ecological condition: lack of old trees, deadwood, open habitat. 

Land use and 
management post  

Forest. Land purchase, land preparation, planting of saplings, 
clearcut plantations, inventories, surveys, fencing, reduction of life 
stock and deer. 

Monitoring  Protected woodlands are regularly monitored for their condition. 

Obstacles  Lack of available land, lack of funding, lack of enforcement, browsing 
and overgrazing, invasive species, inappropriate management. 

Socioeconomic 
improvement  

Carbon sequestration, timber production, erosion control, water 
purification, biodiversity, woody biomass, recreation. 
Timber sales generated a total income of £188.8 million, recreation, 
conservation and heritage £33.2 million and another £33.4 million 
were from other sources (Forest Research, 2022). 

Stakeholder 
satisfaction  

In the annual UK woodland survey, the majority of respondents (84% 
in the UK and England) who had visited woodlands agreed or 
�V�W�U�R�Q�J�O�\���D�J�U�H�H�G���W�K�D�W���³�D���O�R�W���P�R�U�H���W�U�H�H�V���V�K�R�X�O�G���E�H���S�O�D�Q�W�H�G���� 

Annex II: Practice Online Questionnaire 

A. Table of the restoration activities proposed through the 

online questionnaire 

Code Activity explanation  
1 Cessation or attenuation of degrading action/factor 
2 Promoting natural regeneration 
3 Planting or sowing for reforestation/afforestation 
4 Enrichment planting or sowing 
5 (Re)introduction of animal species 
6 Changing animal or plant population size 
7 Regulation of wildlife/ungulate populations to reduce herbivory 
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8 Predator control 
9 Control/removal of (invasive) species 
10 Pest and/or disease control 
11 Pesticide application 
12 Herbicide application 
13 Weeding 
14 Clearing of ground vegetation 
15 Fire prevention interventions 
16 Emulation of natural disturbances (e.g., prescribed burning, patch creation) 
17 Management for old-growth forest attributes (e.g., girdling, thinning, felling and leaving 

downed logs) 
18 Logging 
19 Thinning 
20 Removal of non-adapted tree species 
21 Removal of current vegetation 
22 Soil preparation 
23 Watering 
24 Mulching 
25 Fertilizing 
26 Soil amendments (to bind or dilute contaminants or restore fertility) 
27 Hydrological interventions 
28 Structural complexity enhancement 
29 Landscape level planning to increase landscape connectivity 
30 Landscape level planning to increase landscape complexity 
31 Fencing 
32 Restricting the passage of people 
33 Installation of wildlife refuges 
34 Creation of wildlife crossings 
35 Full protection - Restriction of all active management 
36 Partial protection �± Partial restriction of active management 

37 
Retention and protection of individual trees and tree groups including habitat and wildlife 
trees 

38 Protection of patches of old-growth 
39 Protection of patches for development of old-growth characteristics 
40 Other 
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B. Table of the possible restoration objectives pro posed 

through the online questionnaire 

Code Objective  
1 Increase the population of species/expand the distribution of 

species 
2 Change in species composition 
3 Promote tree species regeneration 
4 Improve structural diversity 
5 Increase microhabitat abundance of diversity 
6 Promote habitats of interest 
7 Increase the resilience of the ecosystem 
8 Increase landscape complexity 
9 Increase landscape connectivity 
10 Improve provision of non-timber products 
11 Erosion protection 
12 Soil improvement 
13 Water provisioning 
14 Water quality 
15 Hydrological stability against floods 
16 Foster wood/Biomass production 
17 CO2 capture 
18 Local climate regulation 
19 Pollution mitigation 
20 Improvement of other ecological functions not previously 

mentioned 
21 Human health & wellbeing 
22 Other 
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C. Table of the detail breakdown of the various act ivities 

implemented by country for each of the responses collected. 

The corresponding codes for the restoration activit ies can be 

found in Annex II-A 

Country  Activities  
Albania 1, 3, 22, 23, 24, 31 
Austria 1, 35, 36, 38, 39 
Austria 1,2, 20, 27, 29, 30, 32, 37, 38, 39 
Austria 2, 3, 9, 37, 38 
Austria 2, 3, 9, 20, 27, 29, 30, 32, 35, 37 
Austria 2, 30 
Austria 3 
Austria 2, 3, 10, 37 
Austria 3, 17, 29 
Austria 29, 30, 35, 37, 38, 39 
Austria 1, 29, 30, 38, 39 
Austria 7, 27, 31 
Austria 3, 9, 13, 22, 29, 32 
Belgium 1, 2, 9, 20, 27, 32, 36 
Bosnia and Herzegovina 2, 17, 19, 22, 28 
Bosnia and Herzegovina 3, 4, 23, 36 
Bulgaria 3 
Bulgaria 3, 4, 9, 21, 22, 23, 24, 36 
Croatia 2, 3, 13, 14, 15, 19, 20, 22, 24, 31, 36, 37, 38 
Croatia 1, 3, 7, 9, 13, 14, 18, 20, 21, 31 
Czechia 1, 6, 12, 13 
Czechia 12, 13 
Czechia 2, 3, 4, 5, 9, 22, 23, 27 
Czechia 3, 7, 19, 22 
Czechia 2, 7, 9, 12, 21, 22, 31 
Czechia 2, 3, 4, 14, 18, 19, 21 
Denmark 4, 9, 17, 19, 27, 31, 37, 38 
Estonia 18, 40 
Estonia 18, 21, 23, 30, 31 
Finland 2, 4, 6, 9, 14, 16, 17, 18, 19, 20, 21, 22, 28, 29 

Finland 
1, 6, 8, 9, 17, 19, 20, 21, 29, 30, 31, 32, 35, 
36, 38 

Finland 16, 17, 27, 28, 29, 35, 36, 37, 38, 39 
Finland 18, 40 
France 4, 29, 30 
France 2, 40 
France 3, 22, 40 
France 3, 4, 8, 21, 22, 29 
Germany 3, 4, 7 
Germany 3, 9 
Germany 6, 19, 28, 40 
Germany 3, 4, 17, 20, 28, 37, 38 
Germany 3, 4, 13, 14 
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Germany 1, 2, 3, 9, 20, 27, 28, 31, 38, 39 
Germany 3, 6, 9, 18, 20, 21, 22 
Greece 3, 4, 9, 13, 20, 23, 25, 31, 32 
Greece 3, 4,9, 13, 20, 23, 25, 31, 32 
Ireland 3, 4, 10, 11, 12, 13, 14, 22, 23, 27, 28 
Ireland 1, 2, 3, 11, 12, 16, 19, 22, 24, 28, 31, 33 

Ireland 
2, 3, 4, 9, 16, 17, 19, 21, 22, 25, 27, 28, 31, 
37, 38, 39 

Ireland 1, 2, 3, 4, 9, 37, 38 
Ireland 2, 13, 19, 37, 40 
Ireland 4, 13, 14, 19, 20 
Italy 1, 3, 22, 23, 24, 26, 29, 30, 33 
Italy 1, 3, 22, 23, 24, 25 
Italy 2, 3, 4, 9 
Italy 2, 15, 19, 28 
Italy 2, 17, 18, 19, 30 
Italy 2, 3, 31 
Italy 20 
Italy 3, 9, 23, 24, 29 
Italy 1, 9, 20, 28 
Italy 1, 2, 35 
Italy 2, 4 
Italy 19, 40 
Netherlands 4, 17, 19, 28, 37, 38, 39 
Poland 31 
Poland 2, 3, 19 
Poland 2, 3, 22 
Portugal 3, 14 
Portugal 1, 2, 3, 4, 9, 29, 30 
Portugal 3 
Portugal 3, 30 
Portugal 3, 9 

Portugal 
2, 3, 4, 9, 15, 17, 20, 22, 24, 27, 28, 29, 30, 
33, 34, 36, 37, 38, 39 

Romania 2, 3, 22, 36 
Romania 3, 21, 31 
Romania 3, 6, 13, 14, 18, 21, 22 
Slovakia 3, 13 
Slovakia 2, 3, 10, 13 
Slovenia 3, 9, 10, 21, 31 
Spain 2, 3, 13, 18 
Spain 3, 4, 14 
Spain 40 

Spain 
2, 3, 4, 13, 14, 15, 18, 19, 24, 27, 28, 29, 30, 
33, 37, 38, 39 

Spain 1, 8, 9, 10, 25 
Spain 3 
Spain 3, 21, 22, 24, 30, 31 
Spain 3, 22, 29 
Spain 3 
Spain 3, 4, 22, 29, 30 
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Spain 3, 22, 28 

Spain 
1, 2, 3, 4, 6, 9, 13, 14, 15, 19, 22, 23, 24, 26, 
27, 31, 33, 37 

Spain 3, 21, 22, 27 
Spain 2, 3, 13, 14, 16, 18, 28, 36 
Spain 2, 3, 4, 10, 22, 24, 27, 31, 33 
Spain 1, 2, 3, 4, 26 
Spain 2, 9, 15, 17, 25, 26, 29 
Spain 4, 6 
Spain 3, 22, 24, 27, 29, 30, 31 
Spain 3, 18 
Spain 10, 37 
Spain 1, 3, 22, 26, 27, 30 
Spain 1, 3, 4 
Spain 3, 10, 13 
Spain 2, 3, 13 
Spain 2, 3, 10, 13, 14, 15, 18, 22, 24, 27, 31 
Spain 1, 3, 22, 26, 27, 40 
Spain 3, 9 
Spain 2, 4, 13, 28, 30 
Spain 1, 3 
Spain 1, 3 
Spain 2, 3, 19, 24, 29, 33 
Spain 3, 22, 26 
Spain 3, 4, 5, 13, 39 
Sweden 2, 3, 7, 31 

Sweden 
1, 2, 3, 7, 16, 17, 19, 27, 28, 31, 35, 36, 37, 
38, 39 

UK 2, 9, 12, 14, 19, 21, 31, 37, 38 
UK 3 
Turkey 1, 2, 26, 27, 28, 29, 30, 37 
France, Italy, Spain 3, 28, 31 
Austria, Germany 3, 24, 26, 31 
Portugal, Spain 2, 3, 6, 9, 13, 22, 23, 25, 26, 29, 30, 40 
Portugal, Spain 2, 3, 4, 6, 22, 27, 28, 29 
Belgium, Spain 5, 6, 8, 9, 10 
Bulgaria, Slovakia 2, 3, 4, 10, 13, 18, 19, 20, 22, 27, 31, 37 
Bulgaria, Croatia, Romania 5, 6, 22, 27 
Bulgaria, Czechia, Hungary, Romania, 
Slovakia 3, 14, 22, 31 
Bulgaria, Czechia, Slovakia 2, 3, 4, 18, 19, 22, 24, 28, 31 
Croatia, Slovenia 5, 6 
Czechia, Slovakia 3, 13, 18, 31 
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Annex III: Workshop Survey 

 

Survey on forest restoration 
 

Fields marked with * are mandatory. 

 

 
 

1 General 
 
1.1 Please state the country you base your answers on:*  

___________________________ 
 

1.2 What is your gender? 
��  Female 
��  Male 
��  Divers 
��  �,���G�R�Q�¶�W���Z�D�Q�W���W�R���D�Q�V�Z�H�U 

 
1.3 What is your role in forest restoration? Please, choose the option that best fit s 
your situation. (single choice) 

��  I am manager of a restoration action 
��  I participated in a restoration action 
��  I am landowner (or I belong to an organization that owns land) 
��  I work for a company with economic interests in restoration 
��  I belong to an NGO/organization with non-financial interests in restoration 
��  I am a resident of an area affected by forest degradation and/or restoration ac-

tions 
��  I am a private individual with personal interest in forest restoration 
��  I am a researcher 
��  I work for a company looking for investment opportunities in restoration 
��  Other, please specify: 

 
____________________________________________________ 

 
1.4 What is your level of experience in restoration activities? Please chose the 
answer that best suits you.  (single choice) 

��  I have interest, but no practical experience 
��  I have theoretical knowledge in restoration but no practical experience 
��  I am/was involved as have participated as a stakeholder in one or more previ-

ous restoration activities 
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��  I am/was involved professionally in the restoration sector and I have partici-
pated in the design, execution or monitoring of one or more previous restora-
tions (1-3 restoration activities or < 5 years of experience) 

��  I am an expert with extensive professional experience in the design, execution 
or monitoring of restorations (>3 restoration activities or at least 5 years of pro-
fessional experience) 

��  I don't know 

 

2 Survey questions 
2.1 The following questions can be answered in two different ways. How would  
you like to answer the following questions on forest restoration? (single choice) 

��  Project specific:  I will answer the following questions with a restoration activity 
in mind that I am/was involved in.  

��  Country general:  I will answer the following questions from a general perspec-
tive that is based on my personal observations and experiences 

 
If answers are given from a project specific  view, skip questions 2.7 �± 2.9  
If answers are given from a country general  view, skip questions 2.2 �± 2.8 
 
-------------------------------------START PROJECT SPECIFIC---------------------------------------

---- 
Answers are based on a specific restoration activity or project. 
 
2.2 Where can we find information on the specific project? 
Please specify the project name and/or URL that you would like to share with us:  
 
____________________________________________ 
 
 
2.3 Please identify the three main objectives of this restoration action . (multiple 
choice, max. 3) 
 
��  A - Population increase of a certain 

species 
��  B - Species composition change 
��  C - Tree/plant regeneration promotion 
��  D - Structural diversity improvement 

(gaps, dead wood, diversify age, etc.) 
��  E - Microhabitat increase (tree 

wounds, tree hollows, etc.) 
��  F - Habitats of interest promotion 
��  G - Resilience increase of the ecosys-

tem (pests, drought, etc.) 
��  H - Landscape complexity increase 
��  I - Landscape connectivity increase 
��  J - Provision of non-timber products 
��  K - Erosion protection 

��  L - Soil improvement 
��  M - Water provisioning (surface and 

groundwater) 
��  N - Water quality improvement 
��  O - Flood protection 
��  P - Wood/biomass production foster-

ing 
��  Q - CO�• capture 
��  R - Local climate regulation (e. g. 

cooling) 
��  S - Pollution mitigation 
��  T - Ecological function improvement 
��  U - Human health and well-being im-

provement 
��  V - Other, please specify: 
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2.4 Please copy your selected objectives from 2.3 into the table.  
The order does not matter (text) 
 Insert one objective from 2.3 (or simply the corresponding letter A �± V) 

objective 1  

objective 2  

objective 3  

 
2.5 What is your perception of the general level of success of the specific 
restoration activity? Please answer with the main objectives from 2.4 in mind. Answer 
�R�Q�H���³�;�´���S�H�U���U�R�Z�� 
 
 very low 

[objectives 
not 
achieved] 
 

low 
[objectives 
only 
partially 
achieved] 
 

medium 
[50% of 
objectives 
achieved] 

high 
[objectives 
achieved 
with 
limitations] 

very high 
[objectives 
fully 
achieved] 

I don't 
know 

Restoration 
success 
of the 
objective 1 

      

Restoration 
success 
of the 
objective 2 

      

Restoration 
success 
of the 
objective 3 

      

 
2.6 If you used an indicator [before/after] to measure restoration success for your 
objectives, please specify this success indicator.  (multiple choice possible) 
(Please note that the indicators here should refer to the objectives you selected in 
Question 2.4.) 
 
��  We did not use suc-

cess 
indicators. 

��  Species abundance 
(count/ha) 

��  Vegetation cover (%) 
��  Volume of deadwood 

(lying or standing) 

��  Number of patches 
(count) OR patch 
size (ha) 

��  Number of connec-
tions (count) OR 
length of ecological 
corridor (km) 

��  Production OR yield 
(kg/ha or kg/m3) 

��  Ground vegetation 

��  Particulate matter absorp-
tion (kg/m2/year)Above-
ground biomass 
(kg/ha/year) 

��  Temperatre reduction 
(°C) 

��  Water quality (1-5) 
��  Ecological function im-

provement (1-5) 
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��  Microhabitat abun-
dance  
(1-5) 

��  Area of habitat of in-
terest (ha) 

��  Resilience of the sys-
tem (1-5) 

cover (%) 
��  Soil organic matter 

content (%) 
��  Annual average flow 

(% of rainfall) 

��  Nb. of recreational visits 
(count/year) 

��  Other, please specify: 
 

_______________________ 

 
---------------------------------------END  PROJECT SPECIFIC----------------------------------------

----- 
Continue with closing questions 3.1 �± 3.2 
 
----------------------------------START COUNTRY GENERAL-----------------------------------------

-- 
Answers are given from a general perspective that is based on personal observations 
and experiences in your country. 
 
2.7 Which of the following causes/signs for nature degradation would you rate as 
most important in your country in the last 10 years?  (multiple choice) 
 
��  Cattle or wildlife overgrazing  
��  Lack of key species in the bal-

ance of the ecosystem 
��  Pests or/and diseases 
��  Fires 
��  Snowstorms, windstorms or 

avalanches 
��  Cessation of prescribed burn-

ing 
��  Poor adaptation to climate 

change 
��  Soil erosion 
��  Agriculture: over-intensification 
��  Forestry: over-harvesting 
��  Illegal logging 
��  Lack of management 
��  Excess density or competition 
��  Mining 
��  Urban expansion 
��  Incomplete forest cover  
��  Tree mortality 
��  Low tree growth 

 

��  Regeneration problems 
��  Low biodiversity 
��  Excessive homogeneity of the forest 
��  Landscape fragmentation 
��  Previous (re)forestation failed or not com-

pletely successful 
��  Air pollution 
��  Eutrophication 
��  Acidification 
��  Soil contamination 
��  Degradation or loss of habitats for certain 

species 
��  Lack of food for certain species 
��  Invasive alien species 
��  Other, please specify:  

 
___________________________________ 
 

��  I don't know 

 
 
2.8 What is your perception of the general level of success in forest restoration 
attempts in your country in the last 10 years? ���V�L�Q�J�O�H���F�K�R�L�F�H�����P�D�U�N���Z�L�W�K���R�Q�H���³�;�´���S�H�U��
row) 
 
 Very low low medium high Very high I don't 
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[no 
attempt 

succeed] 

[only few 

attempts 

succeed] 

[some 

attempts 

succeed] 

[most 

attempts 

succeed] 

[all 
attempts 

succeed] 

know 

Restoration 

success 

      

 
2.9 Which are the biggest challenges or obstacles for successful forest restoration 
in your country?  (multiple choice) 
 

��  Technical/planning aspects (e.g. seed availability, soil fertility, execution failure, 
�O�D�F�N���R�I���Z�R�U�N�H�U�V�����O�D�F�N���R�I���F�R�P�S�H�W�H�Q�F�H�V�����G�X�U�D�W�L�R�Q���R�I���D�F�W�L�R�Q���W�R�R���V�K�R�U�W�«�� 

��  Economic/financial aspects (e.g. high competition/lack of funding, high labor 
�F�R�V�W�V�����O�D�F�N���R�I���L�Q�F�H�Q�W�L�Y�H�V���«�� 

��  Political/legal aspects (e.g. strict regulations, national or international laws, lack 
�R�I���F�R�Q�W�U�R�O�����«�� 

��  Environmental aspects (e.g. extreme events (storms, droughts, fires), herbivory, 
�S�H�V�W�V���	���G�L�V�H�D�V�H�V���«�� 

��  Social aspects (e.g. conflicting goals, lack of stakeholder involvement, resisting 
�U�H�V�L�G�H�Q�W�V�����O�D�F�N���R�I���L�Q�W�H�U�H�V�W�����P�R�U�D�O�V���«) 

��  Scientific uncertainty (e.g. unclear best practices, lack of recommendations) 
��  Others, not listed here. 
��  There are none 
��  I don't know 

 
------------------------------------END  COUNTRY GENERAL---------------------------------------- 

 

3 Closing 
 
3.1 Please provide us with an E-Mail address (optional) :  

 
_________________________________________ 
 

3.2 Final Agreement* 
 

��  I agree that my answers can be analyzed within the SUPERB project framework 
to gain knowledge on restoration activities. 
(They are treated by default as a whole so that each response will be kept 

anonymously.) 
 
 
Useful links 
SUPERB Project (https://forest-restoration.eu/ ) (https://forest-restoration.eu/ ) 
 
 
Questionnaire (detailed): 

https://forest-restoration.eu/
https://forest-restoration.eu/


206 
 

Please contribute to our knowledge collection by answering 
specific questions on a certain restoration project. 
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Annex IV: Harmonization template 

 

PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

Abstract and Ob-
jectives 

General descrip-
tion. Restoration 
starting year. 
Restoration obje-
ctives 

First forest resto-
ration pro-
jects/activities 

descr (site des-
cription) 

  text no 43 390 

Restoration star-
ting year 

Restoration star-
ting year 

Main period of 
forest restora-
tion 

startYear (inter-
vention start 
year) 

  
number, 4 digit 
year, e.g. 2016 

yes 100 908 

Restoration pro-
ject status (fin-
ished, ongoing, 
planned) 

                

    
Milestones in the 
evolution of for-
est restoration 

            

Area (ha) 
Surface area cov-
ered by the res-
toration 

Forest area res-
tored 

area_ha   
calculated from 
polygon 

yes 100 908 

  
Pre and post-res-
toration land use 

Temporal trend 
preLU (pre inter-
vention land use) 

DEFORESTED_LAND, GRAZING_LAND, DE-
GRADED_FOREST, URBAN, 
NOT_USED_FOR_PRODUCTION, MIN-
ING_OR_EXTRACTIVES, NOT_APPLICABLE, 
DEGRADED_AQUATIC_HABITATS, INDUS-
TRIAL, COMPLETED, CROPLAND, OTHER 

one value no 99,1 900 

https://docs.google.com/spreadsheets/d/1N3t9GzGo_PMprtvipqIkpXYQXMABmuwT6hDQgpP177I/edit#gid=0
https://docs.google.com/spreadsheets/d/1N3t9GzGo_PMprtvipqIkpXYQXMABmuwT6hDQgpP177I/edit#gid=0
https://docs.google.com/spreadsheets/d/1N3t9GzGo_PMprtvipqIkpXYQXMABmuwT6hDQgpP177I/edit#gid=0
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

  
Pre and post-res-
toration land use 

  
postLC (post in-
tervention land 
cover) 

ARID, COASTAL, CROPLAND, GRASSLAND, 
GRAZING_LAND, LAKE, MANGROVE, MA-
RINE, NATURAL_FOREST, PEATLAND, PRO-
DUCTION_FOREST, RIPARIAN, RIVER, SA-
VANNAH, SEMI_ARID, SHRUBLAND, TUN-
DRA, WETLAND, MULTIPLE_HABITATS, 
OTHER, 

one value no 100 908 

    

Estimation of the 
number of (main) 
forest restora-
tion initiatives 

            

  
Surface area cov-
ered by the res-
toration 

Spatial scale area_ha   number yes 100 908 

  

If available, up-
load the area in a 
digital geo-refer-
enced format 

Geographical dis-
tribution 

all sites have a 
polygon 

  shapefile yes 100 908 

  

Pre-restoration 
land use. Forest 
habitat category 
and type prior to 
restoration 

Land use pre-res-
toration 

preLU (pre inter-
vention land use) 

DEFORESTED_LAND, GRAZING_LAND, DE-
GRADED_FOREST, URBAN, 
NOT_USED_FOR_PRODUCTION, MIN-
ING_OR_EXTRACTIVES, NOT_APPLICABLE, 
DEGRADED_AQUATIC_HABITATS, INDUS-
TRIAL, COMPLETED, CROPLAND, OTHER 

one value no 99,1 900 

  
Forest manage-
ment regime be-
fore restoration 

Land manage-
ment pre-resto-
ration 
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Main cause or 
sign of degrada-
tion 
 
Cattle or wildlife 
grazing 
Lack of key spe-
cies in the bal-
ance of the eco-
system 
Pests or/and dis-
eases 
Fires 
Snowstorms, 
windstorms, ava-
�o���v���Z���•�Y 
Cessation of pre-
scribed burning 
Species poorly 
adapted to cur-
rent climatic con-
ditions 
Erosion 
Agriculture 
Overharvesting 
Illegal logging 
Non-management 
Excess density or 
competition 
Mining 
Incomplete forest 
cover 
Urban expansion 
Tree mortality 
Low tree growth 
Regeneration 

Main cause or 
sign of degrada-
tion 

Main driver(s) or 
degradation 

Sometimes this is 
in the project de-
scriptions but 
this is not gath-
ered in a system-
atic manner 
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problems 
Low biodiversity 
Excessive homo-
geneity of the for-
est 
Landscape frag-
mentation 
Previous (re)for-
estation failed or 
not completely 
successful 
Air pollution 
Eutrophication 
Acidification 
Soil contamina-
tion 
Missing habitat 
(Degradation or 
loss of previous 
habitats whose 
absence prevents 
the survival or ex-
pansion of certain 
species) 
Lack of food (for 
one or more ani-
mal species im-
portant in the 
ecosystem) 
Invasive alien spe-
cies 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

  

Main topo-
graphic charac-
teristics of the 
site 

Abiotic condi-
tions 

Topographic vari-
ables can be 
computed from 
polygons if the 
area is large 
enough 

These are not stored in Restor but can be 
calculated for specific projects if resources 
are provided 

        

  

Vegetation pre-
restoration 
 - Species 
 - Main forest 
habitat category 
 - Main forest 
type 
 - Forest cover 

Potential vegeta-
tion pre-restora-
tion 
 - Dominant spe-
cies 
 - Main forest 
habitat category 
 - Main forest 
type 
 - Forest cover 
 - Potential vege-
tation 

            

  

Ecological condi-
tions pre-inter-
vention 
 - Species compo-
sition 
 - Structural di-
versity 
 - Microhabi-
tat/habitat of in-
terest 
 - Landscape 
complexity 
 - Pollution miti-
gation 

Ecological condi-
tions pre-inter-
vention 
 - Species compo-
sition 
 - Structural di-
versity 
 - Ecosystem 
function 
 - External ex-
changes 
 - Absence of 
threats 
 - Physical condi-
tions 

Landscape varia-
bles, species 
composition...etc 
can be estimated 
from global data 
products for each 
project polygon. 
This list is exten-
sive (>400 data 
layers).  

These are not stored in Restor but can be 
calculated for specific projects if resources 
are provided 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

 - Erosion protec-
tion, soil im-
provement, wa-
ter provisioning, 
water quality, hy-
drological stabil-
ity 

    
Sociopolitical 
conditions pre-
intervention 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

Restoration ob-
jectives 
 - Increase popu-
lation of species, 
increase micro-
habitat abun-
dance or diversity 
 - Local climate 
regulation 
 - Water quality 
 - - 
 - Human health & 
wellbeing 
 - Human health & 
wellbeing 
 - Resilience of 
the ecosystem, 
soil improvement 
 - CO2 capture 
 - Water provi-
sioning 
 - Foster wood/bi-
omass production 
 - Erosion protec-
tion 
 - Improvement 
other ecological 
functions 
 -   
 -   
 - Hydrological 
stability against 
fllods 

Up to three main 
goals 
 - Increase popu-
lation of species, 
increase micro-
habitat abun-
dance or diver-
sity 
 - Local climate 
regulation 
 - Water quality 
 - - 
 - Human health 
& wellbeing 
 - Human health 
& wellbeing 
 - Resilience of 
the ecosystem, 
soil improvement 
 - CO2 capture 
 - Water provi-
sioning 
 - Foster 
wood/biomass 
production 
 - Erosion protec-
tion 
 - Improvement 
other ecological 
functions 
 -   
 -   
 - Hydrological 

Restoration 
goal(s) 
 - Biodiversity 
protection 
   
   
 - Climate change 
mitigation 
 - Water quality 
 - Food provision 
 - Promote tour-
ism 
 - Recreation 
 - Reduce disas-
ter risk 
   
 - Carbon stor-
age/sequestra-
tion 
 - Water provi-
sion 
 - Timber produc-
tion 
 - Erosion protec-
tion 
 - Forest attrac-
tiveness 
   
 - Social ac-
ceptance 
 - Climate change 
adaptation 
 - Hydrological 

goals 

COMPLYING_WITH_LEGISLATION, CON-
SERVING_BIODIVERSITY, COUNTERACT-
ING_CLIMATE_CHANGE, CUL-
TURAL_OR_SPIRITUAL_SIGNIFICANCE, EN-
HANCING_ECOSYSTEM_PROCESSES, 
PROVIDING_EMPLOYMENT, REGULAT-
ING_ECOSYSTEM_SERVICES, OTHER 

multiple values 
through comma 
is possible 

yes 100 908 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

 - Improve NTFP 
production 
 - Human health & 
wellbeing 
 -   
 - Pollution miti-
gation 

stability against 
fllods 
 - Improve NTFP 
production 
 - Human health 
& wellbeing 
 -   
 - Pollution miti-
gation 

stability 
 - NTFP produc-
tion 
 - Support ru-
ral/local liveli-
hood 
 - Job creation 
 - Pollution miti-
gation 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

  
Unrestored con-
trol area to cali-
brate 

Reference 
ecosystem 

            

  

Type of restora-
tion action 
 - Passive 
 - Assisted 
 - Active 

Approach 
 - Passive 
 - Assisted 
 - Active 

intervType (inter-
vention type) 

ACTIVE_RESTORATION, AGROFORESTRY, 
ASSISTED_NATURAL_REGENERATION, CON-
SERVATION_AND_ECOSYSTEM_PROTEC-
TION, HUMAN_DISTURBANCE_REMOVAL, 
PASSIVE_NATURAL_REGENERATION, RE-
STORING_NATURAL_DISTURBANCE_RE-
GIMES, SUSTAINABLE_AGRICULTURE, 
OTHER 

one value yes 100 908 

    
Type of interven-
tion 

intervType (inter-
vention type) 

ACTIVE_RESTORATION, AGROFORESTRY, 
ASSISTED_NATURAL_REGENERATION, CON-
SERVATION_AND_ECOSYSTEM_PROTEC-
TION, HUMAN_DISTURBANCE_REMOVAL, 
PASSIVE_NATURAL_REGENERATION, RE-
STORING_NATURAL_DISTURBANCE_RE-
GIMES, SUSTAINABLE_AGRICULTURE, 
OTHER 

one value yes 100 908 
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Restoration 
Methods 
 
Termination of 
degrading ac-
tion/factor 
Promoting natural 
regeneration 
Planting of sow-
ing for reforesta-
tion/afforestation 
Enrichment plant-
ing or sowing 
(Re)introduction 
of animal species 
Changing animal 
or plant popula-
tion size 
Regulation of 
wildlife/ungulate 
populations to re-
duce herbivory 
Predator control 
Control/removal 
of (invasive) spe-
cies 
Pest and/or dis-
ease control 
Pesticide applica-
tion 
Herbicide applica-
tion 
Weeding 
Fire prevention 
interventions 
Clearing of 

Activities and 
measures in the 
restoration 
 - Cessation/at-
tenuation of de-
grading factor 
 - Protection old-
growth patches 
 - Enrichment 
planting/sowing 
 - (re)Introduc-
tion animal spe-
cies 
 - Mulching 
 - Fertilizing 
 - Pest and/or 
disease control 
 - Hydrological in-
terventions 
 - Regulation 
wildlife/ungulate 
populations to 
reduce herbivory 
 - Landscape-
level planning to 
increase land-
scape complexity 
 - Emulation nat-
ural disturbances 
 - Management 
old-growth at-
tributes 
 - Full protection 
 -   
 -   

Intervention ac-
tivities 
 - Cessation /at-
tenuation of de-
grading factor 
 - Protection old-
growth patches 
 - Sowing 
 - (re)Introducing 
animals 
 - Mulching 
 - Fertilizing 
 - Pest/disease 
control 
 - Hydrological in-
terventions 
 - Regulation of 
wildlife popula-
tions 
   
 - Landscape-
level planning to 
increase land-
scape complexity 
 - Emulation nat-
ural disturbances 
 - Management 
old-growth at-
tributes 
 - Full protection 
 - Selection re-
tention trees 
during logging 
 - Planting 
   

Sometimes this is 
in the project de-
scriptions but 
this is not gath-
ered in a system-
atic manner 
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ground vegeta-
tion 
Emulation of nat-
ural disturbances 
(e.g., prescribed 
burning, patch 
creation) 
Management for 
old-growth forest 
attributes (e.g., 
girdling, thinning, 
felling and leaving 
downed logs) 
Logging 
Thinning 
Removal of non-
adapted tree spe-
cies 
Removal of cur-
rent vegetation 
Soil preparation 
Watering 
Mulching 
Fertilizing 
Soil amendments 
(to bind or dilute 
contaminants or 
restore fertility) 
Hydrological in-
terventions 
Structural com-
plexity enhance-
ment 
Landscape level 
planning to in-
crease landscape 

 - Planting/sow-
ing for reforesta-
tion/afforesta-
tion 
 - Herbicide ap-
plication 
 - Soil prepara-
tion 
 - Fencing 
 - Thinning 
 - Watering 
 - Creation wild-
life crossings 
 - Retention/pro-
tection individual 
trees and tree 
groups 
 -   
 - Control/re-
moval (invasive) 
species 
 - Pesticide appli-
cation 
 - Soil amend-
ments 
 - Weeding 
 - Logging 
 - Predator con-
trol 
 - Landscape-
level planning to 
increase connec-
tivity 
 - Promoting nat-
ural regeneration 

 - Herbicide ap-
plication  
 - Soil reparation 
 - Fencing 
 - Thinning  
 - Watering  
 - Creation wild-
life corridors/ref-
uges 
 - Protection hab-
itat trees 
   
 - Changes in 
management re-
gime 
 - Invasive spe-
cies control 
 - Pesticide appli-
cation 
 - Soil amend-
ments 
 - Weeding 
 - Logging 
 - Tree protectors 
 - Landscape-
level planning to 
increase connec-
tivity 
 -   
 -   
   
 -   
 -   
 -   
 -   
 -   
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connectivity 
Landscape level 
planning to in-
crease landscape 
complexity 
Fencing 
Restricting the 
passage of people 
Installation of 
wildlife refuges 
Creation of wild-
life crossings 
Full protection - 
Restriction of all 
active manage-
ment 
Partial protection 
�t Partial re-
striction of active 
management 
Retention and 
protection of indi-
vidual trees and 
tree groups in-
cluding habitat 
and wildlife trees 
Protection of 
patches of old-
growth 
Protection of 
patches for devel-
opment of old-
growth character-
istics 

 - Changing ani-
mal/plant popu-
lation size 
 - Clearing 
ground vegeta-
tion 
 - Fire prevention 
interventions 
 - Removal non-
adapted trees 
 - Removal cur-
rent vegetation 
 - Structural com-
plexity enhance-
ment 
 - Restricting the 
passage of peo-
ple 
 - Installation 
wildlife refuges 
 - Partial protec-
tion 

 -   
 -   
 - 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

  

Species used 
(trees, shrubs, 
���v�]�u���o�•�Y�• 
 - Scientific name 
 - Native vs intro-
duced 
 - Provenance 
 - Trees/seed cer-
tified 
 - Reason for se-
lection 
 - Density and to-
tal area intro-
duced 
 -   
 - Economic ben-
efit of the intro-
duction 
 - Average vigour 

Species used  
 - Scientific name 
 - Native vs intro-
duced 
 - Provenance 
 - Tree improve-
ment 
 - Reason for se-
lection 
 - Average age 
and density 
 - Technique 
used for intro-
duction 
 -   
 - 

            

  
Legal tenure of 
the land 

Landowner and 
land manage-
ment 

ownership 
COMMUNITY, GOVERNMENT, INDIGE-
NOUS, JOINTLY_OWNED, PRIVATE, OTHER, 
UNKNOWN 

one value no 44,5 404 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

Funding Source - 
categories (possi-
bility I) 
international 
funds 
EU funds 
private compa-
nies 
national funds 
regional funds 
NGOs 
donation-based 
 
Source categories 
(possibility  II) 
international 
funds 
LIFE (EU) 
INTERREG (EU) 
Other EU funding 
National funds 
Regional funds 
Local funds 
Private company 
NGO/Founda-
tion/Association 
Crowdfund-
ing/donation base 
Private funding 

Source and 
amount of fund-
ing 

Sources and 
amount of fund-
ing 

            

Amount of Fun-
���]�v�P���~�¦�• 

                

���h���(�µ�v���]�v�P���~�¦���}�Œ��
%) 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

Cos�š�•�l���µ���P���š���~�¦�•                 

  
Institution re-
sponsible for the 
restoration 

Funding benefi-
ciaries 

            

  Budget Budget             

  
Costs (planning, 
execution, moni-
toring) 

Cost             

  Certifications 

Policies and in-
struments sup-
porting restora-
tion 

            

  
Conservation sta-
tus 

Protection desig-
nation 

            

  
Stakeholder 
groups 

Stakeholder 
groups 

siteManag (site 
managment) 

COMMUNITY, CORPORATE, GOVERNMENT, 
INDIGENOUS, INDIVIDUAL, JOINTLY_MAN-
AGED, NGO, OTHER 

one value no 42,7 388 

  
Stakeholder in-
volvement 

Stakeholder in-
volvement 

            

  
Level of success 
(depending on 
the objective) 

Level of success             

  

Change in land 
use and manage-
ment post resto-
ration 

Land use and 
management re-
gime post-inter-
vention 

postLC (post in-
tervention land 
cover) 

ARID, COASTAL, CROPLAND, GRASSLAND, 
GRAZING_LAND, LAKE, MANGROVE, MA-
RINE, NATURAL_FOREST, PEATLAND, PRO-
DUCTION_FOREST, RIPARIAN, RIVER, SA-
VANNAH, SEMI_ARID, SHRUBLAND, TUN-
DRA, WETLAND, MULTIPLE_HABITATS, 
OTHER, 

one value no 100 908 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

  

Ecological condi-
tions post resto-
ration 
 - Species compo-
sition 
 - Structural di-
versity 
 - Microhabi-
tat/habitat of in-
terest 
 - Landscape 
complexity 
 - Pollution miti-
gation 
 - Erosion protec-
tion, soil im-
provement, wa-
ter provisioning, 
water quality, hy-
drological stabil-
ity 

Ecological condi-
tions post-inter-
vention 
 - Species compo-
sition 
 - Structural di-
versity 
 - Ecosystem 
function 
 - External 
changes 
 - Absence of 
threats 
 - Physical condi-
tions 

Aspects such as 
change in vegeta-
tion cover can be 
estimated 
pre/post inter-
vention with 
global remote 
sending data 
products for each 
project polygon.  

These are not stored in Restor but can be 
calculated for specific projects if resources 
are provided 

        

  

Ecological as-
pects benefit 
from the restora-
tion 

Ecological reco-
very 

            

  
Area successfully 
restored 

Area successfully 
restored 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

  

Socioeconomic 
improvement 
 - Social ac-
ceptance. Human 
wellbeing 
 - Stakeholder 
engagement 
 - Benefit 
 -   
 - Ecological as-
pects benefit 
 - 

Socioeconomic 
improvement 
 - Community 
wellbeing 
 - Stakeholder 
engagement 
 - Benefit distri-
bution 
 - Knowledge en-
richment 
 - Restoring natu-
ral capital 
 - Sustainable 
economies 

Some of these 
aspects will be in-
tegated into the 
database starting 
in 2024.   

          

  

Other success in-
dicators 
 - Increase popu-
lation species 
 - CO2 capture 
 - NTFP produc-
tion 
 - Erosion protec-
tion 
 - Foster wood 
production 
 - Promote 
tree/plant regen-
eration 
 - Water quality 
 - Increase land-
scape connectiv-
ity 
 - Human health 

Other success in-
dicators 
 - Biodiversity 
 - Carbon stor-
age/sequestra-
tion 
 - NTFP produc-
tion 
 - Erosion protec-
tion 
 - Timber produc-
tion 
 - Regeneration 
 - Water quality 
 - Landscape con-
nectivity 
 - Recreation 
 - Social ac-
ceptance 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

& wellbeing 
 -   
 -   
 - Others 

 - Job creation 
 - Others 

  

Main obstacles. 
Stakeholder con-
flicts. Govern-
ance challenges 

Main obstacles 

Sometimes this is 
in the project de-
scriptions but 
this is not gath-
ered in a system-
atic manner 

          

  

Assessment of 
success. Control 
area to compare. 
Criteria monito-
red 

Monitoring             

  
Level of stakehol-
der satisfaction 

Level of stakehol-
der satisfaction 

            

name (site name)     name (site name)   text yes 100 908 

      siteType RESTORATION, CONSERVATION one value yes 100 908 

      stage PLANNING, ONGOING, COMPLETED one value yes 100 908 

      
support (support 
sought) 

COORDINATION_WITH_OTHER_PRO-
JECTS_IN_THE_REGION, 
EXPERTISE, 
FINANCIAL, 
MONITORING, 
VOLUNTEER_TIME, 
EMPLOYEES, 
OTHER 

multiple values 
through comma 
is possible 

yes 100 908 

project-website     website   
valid website, 
e.g., https://res-
tor.eco 

no 42,2 383 
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PROJECT DB QUESTIONNAIRE NARRATIVES 
RESTOR_Field 
(metadata des-
criptions) 

RESTOR_Values Allowed Restor_Format 
RESTOR 
Mandatory 

N sites 
(%) 

N sites  

      
email (contact 
email) 

  
valid email, e.g. 
info@res-
tor.com 

no 60,9 533 

 
 


