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Executive Summary 

The WILDCARD milestone M4 describes an analysis of available data and preliminary 
scenario simulations of potentially available land for rewilding agricultural abandoned lands 
and proforestation. First, an analysis of previous and projected abandonment in Europe is 
done using existing data from different sources. These notably involve maps developed in 
previous other projects as well as an analysis of existing multi-temporal land cover data made 
within WP1 (‘Rewilding scenarios for Europe: how much land will come available for rewilding 
and what does it deliver at European scale’). The results provide spatial data that highlight 
agricultural abandonment hotspots. Secondly, based on preliminary land use change 
scenarios developed in the Horizon project NaturaConnect, an initial analysis was conducted 
on the output maps of three scenarios that follow the IPBES Nature Futures Framework 
(Nature for Nature, Nature for Society, and Nature as Culture). To identify potential areas for 
agricultural abandonment and proforestation, we analysed regions where conversions from 
agricultural land use classes to natural land use classes occurred, as well as areas where 
managed forests were converted to unmanaged or low-intensity forests. For agricultural 
abandonment, Eastern Europe emerged as the region with the most extensive potential 
hotspots in the future, aligning with the findings from the analysis of past and projected 
abandonment presented in the first chapter of this report. In contrast, for proforestation, the 
most prominent and constant (among the different scenario) hotspots appear to be located in 
Northern Europe. Through these preliminary studies, this Milestone provides a first estimate 
of the areas in Europe with a likelihood for rewilding. These preliminary scenarios have been 
shared with WP1, WP2, WP3, WP4, and WP5 for the identification of landscape case studies 
foreseen by the project.  
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Introduction 

One of the WILDCARD project core aims is to quantify the impact in terms of carbon (C) 
sequestration and biodiversity conservation of two rewilding approaches: natural rewilding of 
abandoned agricultural land and proforestation. This Milestone presents a preliminary analysis 
to help identify land area with a likelihood for abandonment, and thus being areas possibly 
available for such rewilding. It consists first of an analysis on past and projected agricultural 
abandonment based on existing data and projections, and secondly an analysis of new land 
use scenarios in terms of agricultural abandonment and proforestation for a 2020-2050 
timeline. 

Current Abandonment Analysis 

1.1 Overview of different abandonment analysis: preliminary layers  

In order to determine the most relevant hotspots of agricultural abandonment, different rasters 
using diverse methods to analyse and predict European agricultural abandonment were 
collected and elaborated. These involve two overarching approaches: a) previous 
abandonment, and b) projected abandonment.  

Within a) Previous abandonment, three rasters are used:  

 1. Fallow frequency 2001-2012 (Figure 1) (Estel et al., 2015; figure 8 from their paper): 
in this raster, pixels with a value of 1 show areas with medium to high frequency of fallow 
years between 2001 and 2012. (a threshold at 9 was applied to an initial scale ranging 
from 0, indicating permanent active farmland, to 12 indicating permanent fallow).  

 2. Absolute (Figure 2) and 3. Relative agricultural abandonment 2000-2018 (Figure 3). 
These maps were elaborated from CORINE Land Cover rasters of 2000 and 2018. Pixels 
with a value of 1 indicate high abandonment (25% threshold for absolute, 12% for relative) 

o Absolute abandonment shows areas that were agricultural lands in 2000 (all 
classes under 2. Agricultural areas in CORINE Land Cover classes), and that 
became a natural area in 2018 (all classes under 3. Forest & seminatural areas, 4. 
Wetlands, and 5. Water bodies).   

o Relative abandonment was determined dividing absolute abandonment with 
2000 agricultural areas, to highlight abandoned areas with initial high agriculture.   

Within b) Projected abandonment, three rasters are used: 

 4. Abandonment risk 2030 (Figure 4) (Perpiña Castillo et al., 2021; figure 1 from their 
paper): in this raster, pixels with a value of 1 show areas of medium to high abandonment 
risk in 2030 (a threshold at 73 was applied to an initial scale from 0, no abandonment risk, 
to 100 highest risk. This threshold was chosen to provide a comparable proportion of “1 
valued pixels” than other maps, so all methods are equally weighted for later analysis).  

 5. a1 scenario (Figure 5) and 6. b2 scenario of abandonment projection in 2040 
(Figure 6) (van der Zanden et al., 2017): in these rasters, pixels with a value of 1 show 
areas with projected abandonment in 2040 under two different scenarios:  

o A1: Libertarian Europe, showing European abandonment in a globalized world 
with strong economic growth and weak intervention 

o B2: European Localism, showing European abandonment in a fragmented world 
with modest economic growth and moderate intervention 
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Approach Map 

Previous 
abandonment 

 
Figure 1. Fallow frequency 2001-2012 (Estel et al., 2015) 

 
Figure 2. Absolute abandonment 2000-2018 (CORINE land cover rasters) 

 
Figure 3. Relative abandonment 2000-2018 (CORINE land cover rasters) 
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Projected 
abandonment 

 
Figure 4. Abandonment risk 2030 (Perpiña Castillo et al., 2021) 

 
Figure 5. Scenario a1 abandonment projection 2040 (van der Zanden et al., 2017) 

 
Figure 6. Scenario b2 abandonment projection 2040 (van der Zanden et al., 2017) 

 



WILDCARD – Milestone 4 “Preliminary Scenarios” 

8 
 

1.2 Combined agriculture abandonment analyses 

1.2.1 Overall approach 

Considering the uncertainty associated with the different studies (data availability, or 
hypothesis inherent to certain methodological approaches), there is some limit in the reliability 
of agricultural abandonment in each of these studies. Accounting for this, the approach used 
in this part of the Milestone aims at highlighting abandonment hotspots, by overlaying the 
different rasters. Therefore, areas that are present in multiple studies (differing both by method 
and data source) will have higher probability of actually facing agricultural abandonment.  

Importantly, when more than one raster from one data source/ paper are used (e.g. absolute 
and relative abandonment from CORINE, a1 and b2 scenarios from van der Zanden et al., 
2017), their weight is reduced in the overlay (0.5 instead of 1), to ensure all methods/ data 
source have an equal influence on the result of the analysis. 

Following the overlay, non-agricultural areas from Sandström et al. (2023) (Figure 7, Table 1) 
are clipped out to only highlight abandonment occurring in current agricultural/ mixed areas: 

Table 1. Land classes retained to clip-out non-agricultural areas (from Sandström et al., 2023) 

Class ID Land class Class ID Land class 
210 Low-density rural settlement 530 High-intensity arable cropland 
410 Forest, shrub & cropland mosaics 610 Low-intensity grasslands 
420 Forest, shrub & grassland mosaic 620 Medium-intensity grasslands 
510 Low-intensity arable cropland 630 High-intensity grasslands 
520 Medium-intensity arable cropland 700 Permanent crops 

 

 

Figure 7. European land use management map representing the year 2020 (Sandström et al., 2023) 
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1.2.2 Specific past agricultural abandonment: arable lands & pastures 

To highlight certain types of agricultural abandonment, the absolute and relative abandonment 
maps from CORINE Land Cover classes were adapted to study arable lands and pastures 
abandonment between 2000 to 2018. For these, relative and absolute abandonment were 
elaborated and overlayed, respectively, for pixels classified as pasture (2.3 in CORINE Land 
Cover classes) or arable land (2.1).  

Through this analysis with CORINE Land Cover rasters, arable lands (Figure 8) seem to be 
most predominantly abandoned all throughout Spain, the northern halves of Germany and 
Poland, Hungary, and the eastern coast of the Britain. 

Meanwhile, pasture abandonment (Figure 9) seem most predominant in the northern half of 
Britain, in Romania, and to a lesser extent in the Pyrenees, the Northern Alps, and south of 
Italy.  

It should be noted that this analysis only uses one data source (CORINE Land Cover). Hence, 
the results may lack accuracy and should only be used as indication of location.  

 

Figure 8. Arable land abandonment (CORINE Land Cover rasters). The figure shows the pixels where 
arable land abandonment is strongest (from yellow to purple). Green areas represent agricultural areas 
that are not abandoned, while white areas represent non-agricultural areas (from Sandström et al., 
2023).  
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Figure 9. Pasture abandonment (CORINE Land Cover rasters). The figure shows the pixels where 
pasture abandonment is strongest (from yellow to purple). Green areas represent agricultural areas that 
are not abandoned, while white areas represent non-agricultural areas (from Sandström et al., 2023).  

. 
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1.2.3 Past agricultural abandonment 

This analysis investigates past agricultural abandonment and therefore consists of the overlay 
with absolute and relative abandonment from CORINE Land Cover classes, and with farm 
fallow frequency from Estel et al. (2015).   

From this analysis (Figure 10), abandonment from the approximate last two decades (2000 to 
2018 for CORINE and 2001 to 2012 for Estel et al., 2015) seem to have been the strongest in 
Northern Britain (under the upper Highlands that are not agricultural areas), in Spain, the Alps, 
Romania, the Baltics, and to a lesser extent, Ireland, Montenegro, the south of Italy and 
eastern Poland. 

 

 

Figure 10. Past agricultural abandonment (CORINE Land Cover rasters & fallow farms from Estel et al., 
2015). The figure shows the pixels where past agriculture abandonment is strongest (from yellow to 
purple). Green areas represent agricultural areas that are not abandoned, while white areas represent 
non-agricultural areas (from Sandström et al., 2023).  

. 
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1.2.4 Final agricultural abandonment 

This final analysis investigates agricultural abandonment hotspots by overlaying past 
abandonment and projected abandonment (van der Zanden et al., 2017 scenarios of 2040 
and abandonment risk in 2030 from Perpiña Castillo et al., 2021) and therefore consists of the 
overlay of all preliminary rasters presented in chapter 1.1.   

From this analysis (Figure 11), abandonment hotspots are located in:  

- France (junction between Occitanie and Auvergne-Rhône-Alpes) 
- All of Northern Alps: Switzerland, France (National Park de la Vanoise), Italy (National 

Park dello Stelvio), and Austria (National Park Hohe Tauern) 
- The Pyrenees  
- Romania (on and near the Carpatian mountain range) 
- All over the Baltics, notably on in Lithuania and north-eastern Poland 
- Spain (notably in its western part) 
- Northern Britain, specifically south Scotland/ northern England  
- Northern part of the Republic of Ireland 
- Lastly, Cyprus and Sicily also have a proportionally high abandonment rate 

 

Figure 11. Combined agricultural abandonment (CORINE Land Cover absolute and relative 
abandonment 2000-2018; fallow farms 2001-2012 from Estel et al., 2015; van der Zanden et al., 2017 
scenarios of 2040; and abandonment risk in 2030 from Perpiña Castillo et al., 2021). The figure shows 
the pixels where past agriculture abandonment is strongest (from yellow to purple). Green areas 
represent agricultural areas that are not abandoned, while white areas represent non-agricultural areas 
from (from Sandström et al., 2023).  

.  
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Agricultural abandonment & proforestation land use scenarios 

2.1 Modelling approach 

The preliminary scenarios for potentially available land due to Proforestation in Europe were 
run using the CLUMondo model. The scenarios chosen for this purpose were developed under 
the Nature Future Framework (NFF), which includes three separate scenario: Nature for 
Nature (NfN) where the intrinsic value of nature is of primary importance; Nature for Society 
(NfS) where nature is valued for the benefits it provides to people; and Nature as Culture (NfC) 
where the reciprocal character of the human-nature relationship is valued most (Kim et al., 
2023, Pereira et al., 2020). 

This section provides a general introduction to the CLUMondo model and how it can be used 
to implement the scenario details for the NFF. This introduction describes CLUMondo as 
implemented in the latest version of 2024. 

2.1.1 Functionality 

CLUMondo is a dynamic, spatially-explicit model designed to optimize the allocation of land 
systems by simulating changes in land use in response to evolving demands for land-based 
goods and services (Van Asselen and Verburg, 2012, Van Asselen and Verburg, 2013, 
Eitelberg et al., 2015, Ornetsmuller et al., 2016). The model adopts a forward-looking 
approach, with land system allocation driven by three key factors: 

1. Land System Suitability: These are determined by spatial environmental and socio-
economic factors, assessing the likelihood of a land system being suitable for a specific 
location. Suitability is calculated empirically as a logistic probability based on the initial 
land system map and may remain constant or adjust over time due to dynamic factors 
such as climate change. 

2. Conversion Rules: These rules dictate which land system conversions are permissible, 
including their timing and location. For instance, certain policies might restrict the 
conversion of natural forests or grasslands to ensure their preservation. 

3. Competitive Advantage Rules: These define how well each land system meets the 
demand for various goods and services, influencing its likelihood of being allocated to 
a particular area. 
 

The model operates iteratively, allocating land systems to pixels across the study region based 
on suitability and conversion rules (Figure 12). If the allocation plan meets the required 
demand for goods and services, the model advances to the next time step. If not, the process 
continues until the demand is satisfied. CLUMondo also incorporates policy scenarios, 
allowing for the simulation of different land management strategies. For example, in 
sustainable scenarios, conversion rules might prohibit the clearance of existing natural forests 
and grasslands, reflecting conservation efforts. These restrictions can be applied selectively 
within certain regions, simulating protected area plans. The model accounts for changes in 
demand for land-based services due to factors like shifts in dietary preferences, population 
growth, or climate impacts. It also considers changes in the productivity of land systems, such 
as improvements in crop yields from new technologies. 
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Figure 12: Structure of the land use allocation module. 

CLUMondo has been applied in various studies across different spatial scales, including 
recent and past simulations by Dou et al. (2023), Malek & Verburg (2018), Schulze et al. 
(2021), Venier-Cambron et al. (2024), and Wolff et al. (2018), amongst others. 

2.1.2 Initial land system 

The baseline land system representation of Europe for the reference year 2020 (Figure 7) is 
based on the map by Dou et al. (2021). This map combines indicators of land cover, land use 
intensity, and management practices to classify the landscape into 20 distinct land system 
categories. The Dou et al 2021 map was refined by simplifying the types of mosaics, and 
making the forest management classes more comprehensive. This resulted in a final map with 
18 distinct land system classes (Figure 7; for more information consult Sandström et al. 2023). 
In the CLUMondo model simulations, across all regions, changes to water-based systems 
(with exclusion of wetlands) were not included, and thus, this land system class was excluded 
from the modeling process and from the parameterization details discussed in the subsequent 
sections. The land system map employed in the simulations has a spatial resolution of 1 km 
and covers an area of 4.9 million km². 

2.1.3 Parametrisation and settings 

In the CLUMondo model, suitability values are critical for guiding land system allocation by 
identifying the most likely locations for each land use. These values were calculated using 
binary logistic regression based on a balanced random sample of pixels representing the 
current land system distribution. Eighteen explanatory variables, chosen based on established 
literature, were included in the analysis. To maintain accuracy, all variables underwent 
rigorous multicollinearity testing, ensuring that only minimally correlated variables were used 
in the regression. Suitability values were calculated separately for each European region and 
kept consistent across all scenarios. Climate variables were averaged from five major climate 
models - GFDL-ESM4, IPSL-CM6A-LR, MPI-ESM1-2-HR, MRI-ESM2-0, and UKESM1-0-LL - 
to incorporate the influence of climate on land suitability.  
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Using the finalized SSP1 model1 paired with RCP2.62, specific actions were implemented to 
meet each scenario’s primary targets and objectives. The modeling focused exclusively on 
the European mainland, intentionally excluding islands (e.g., Azores, Madeira, Canary Islands, 
Iceland) due to time and data constraints. Under the reference SSP1 scenario, the model 
allocates land systems that provide five key goods and services: annual crop production, 
permanent crop production, livestock, wood production, and housing. The Nature Futures 
Framework scenarios expand on this by incorporating two additional services: biofuels 
(achieved by increasing wood production) and wetland areas. In addition, stable land cover 
types - such as bare rock and shrubs, and water bodies - were omitted, as these are unlikely 
to experience significant change over time. To produce a comprehensive final output, the 
regional model outputs will need to be merged and integrated with these excluded land 
systems. 

2.1.4 Baseline scenario for 2050 (SSP1-RCP2.6) 

CLUMondo was calibrated to project land-use changes from 2020 to 2050, considering a 
variety of land systems and aligning with specific demand forecasts based on the Shared 
Socioeconomic Pathways (SSPs) coupled with the relevant Representative Concentration 
Pathways (RCPs) for the climate variables (Sustainability). SSP1 and RCP2.6 were chosen 
as the baseline to establish macro-economic demands in the model for the NFFs due to the 
focus on sustainability, thus making the positive futures imagined for nature and people in the 
NFFs possible. SSP2 (Middle of the Road), and SSP3 (Regional Rivalry) paired with RCP 2.6 
and 7.0 were also simulated and are available here.  

 

2.2 Land use scenarios 

2.2.1 Disclaimer 

The implementation of the NFF scenarios was carried out under the NaturaConnect Project 
(Horizon Europe: 101060429), specifically for Deliverable 5.2, titled “Spatial Data for Land-
Use and Climate Scenarios Report.” The three NFF scenarios produced by NaturaConnect 
represent a preliminary version of the scenarios to be developed for WILDCARD but allow a 
preliminary assessment of proforestation and agricultural abandonment. These scenarios will 
be revised throughout the project, and additional alternative scenarios will be developed to 
better cover the full range of potential agricultural abandonment and proforestation areas. 

  

 
1 SSP1: Sustainability (Taking the Green Road). The world shifts gradually, but pervasively, toward a 
more sustainable path, emphasizing more inclusive development that respects predicted environmental 
boundaries. 
2 According to the IPCC, RCP 2.6 requires that carbon dioxide (CO2) emissions start declining by 2020 
and go to zero by 2100 and is likely to keep global temperature rise below 2°C by 2100. 
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2.2.2 The Nature Future Framework Scenarios 

The Nature Futures Framework (NFF) was developed as a heuristic tool to address the need 
for transformative, multiscale scenarios to help reach biodiversity conservation and 
sustainability goals (Pereira et al., 2020). The NFF represents a plurality of perspectives on 
desirable futures for nature in the form of a triangle, with the corners comprising three 
underpinning value perspectives on how people relate to nature (Kim et al., 2023, Pereira et 
al., 2020). These are, as anticipated: Nature for Nature (NfN), Nature for Society (NfS), and 
Nature as Culture (NfC). These three scenarios were further developed in the European 
context in a manner that was consistent with EU policy objectives, and plausible socio-
economic developmental pathways (SSP1), as well as coherent with the global objectives of 
the Convention on Biological Diversity. Within NaturaConnect, workshops and follow up 
webinars were conducted to elicit how stakeholder preferences, priorities, and perspectives 
on the implementation of policy would differ between NfN, NfS and NaC. The fully developed 
NFF storylines for Europe are now translated into spatially explicit scenarios for land-use 
change using the CLUMondo model. 

2.2.2.1 Nature for Nature (NfN)  

                                    

Illustration: Artist's impression of the Nature for Nature scenario © NaturaConnect 

The "Nature for Nature" (NfN) perspective represented in the illustration (Fornarini et al., 2024) 
centers on the intrinsic value of nature, recognizing its worth beyond benefits provided to 
humans. This storyline prioritizes the preservation of natural areas with minimal human 
intervention, aiming to allow ecosystems to function independently. Key strategies include 
reducing infrastructure expansion and limiting activities like biofuel production, which require 
large areas of land, to instead create more space for wilderness. The primary objective is to 
foster self-regulating ecosystems that operate naturally, with an emphasis on rewilding, 
resilience to disturbances, and minimizing extractive activities. 

For each type of land system, certain specific outcomes and trajectories are envisioned. 
Primary and old-growth forests are conserved and, where needed, passively restored to 
enhance structural, functional and compositional biodiversity. In addition, multi-aged and more 
diverse stands are promoted instead of establishing younger forests. Extractive use of forests 
is minimized and takes place mainly in new plantation forests composed of native trees in 
areas of low biodiversity value. Wildlife grazing is promoted only in protected grasslands. 
Existing wetlands are protected, along with the aim to further expand wetland coverage 
through restoration and by converting suitable abandoned land to wetlands. 
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The scenario envisions a land sparing approach in which area for nature is optimized by 
intensifying the use of land for human uses, such as agriculture and urbanization, in a limited 
area. Urban development is managed to minimize urban sprawl, instead promoting compact 
cities that can accommodate populations moving in from peri-urban and rural areas. In 
agriculture, large-scale farming and an overall intensification of agriculture is expected, except 
in areas crucial for biodiversity.  

Strictly Protected Areas (PAs) with minimal to no management by humans are central to this 
vision, to allow for self-regulated ecological integrity and resilience. The expansion of these 
areas aims to prevent species extinction, support biodiversity, and allow natural processes to 
take place. Rewilding and restoration of abandoned or degraded areas is planned to establish 
large, interconnected ecosystems. The protection and restoration of ecological connectivity is 
prioritized to ensure the movement of species and genetic diversity across landscapes. Areas 
crucial for PAs expansion, restoration and rewilding will be mapped in later stages of the 
project that deal with prioritization for connectivity.  

The NfN perspective also envisions that freshwater ecosystems are protected and connectivity 
to enhance biodiversity is enhanced. Energy production is also carefully planned, avoiding 
ecologically sensitive areas and ensuring that sustainable practices do not compromise 
biodiversity. Though these aspects are important in the storylines, they are not being 
implemented in the land use model as both sectors are not fully represented in the land use 
data. Overall, the NfN approach seeks to create resilient ecosystems that thrive independently, 
emphasising the inherent value of nature as seen in the final map generated (Figure 13). 

Figure 13: Projected land system map of Europe for the year 2050 under the NfN scenario, based on 
the Socio-economic Pathway SSP1 and Representative Concentration Pathway RCP2.6. 
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In the Nature for Nature scenario, land sparing is promoted. As a result, land use is segregated 
and often used intensively for specific purposes. In human modified landscapes this is visible 
in the form of urban densification and a reduction in urban sprawl. Agricultural intensification 
also takes place, with medium and low intensity croplands being converted to other land uses. 
Intensive grazing by livestock is promoted in areas of low biodiversity importance, and grazing 
by wild ungulates takes place in protected areas. Old growth forests and other areas that are 
important for biodiversity are strictly protected and where needed, restored. Extractive use of 
forests is minimized leading to the establishment of fewer plantation forests. Finally, there is 
an increase in wetlands across Europe as a result of conservation and restoration action.  

2.2.2.2 Nature for Society (NfS) 

 

Illustration: Artist's impression of the Nature for Society scenario © NaturaConnect 

The "Nature for Society" (NfS) perspective represented in the illustration (Fornarini et al., 
2024), emphasizes the utilitarian and instrumental values provided by nature, focusing on the 
enhancement of Nature's Contributions to People (NCP). In this storyline, landscapes are 
managed to maximize the NCPs they can offer. A key strategy is to integrate natural areas 
with human land use by creating multifunctional landscapes like mosaics and combined 
objective forests that are beneficial to both humans and nature. The goal is to sustainably 
manage these landscapes to provide essential services such as pollination, carbon 
sequestration, flood regulation, and recreation, ensuring that nature serves both 
environmental and societal needs. 

For each land system, certain trajectories are envisioned to maximize the co-benefits for 
people and nature. Forests are sustainably managed to meet a combination of objectives 
including timber production, biodiversity conservation, and recreation. There is active 
afforestation with native species in degraded areas and around cities, along with restoration 
of forests and a lengthening of harvest rotation cycles. Grazing by large herbivores is 
encouraged to reduce fire risk. Small scale wetland restoration is planned, especially near 
landscapes threatened by intensive land use. 

For human modified landscapes, more nature is introduced to enhance the benefits for people. 
Urban areas are designed to enhance contact with nature, using green infrastructure to 
improve climate resilience and human well-being. Agricultural practices are adjusted to 
balance production with environmental sustainability, incorporating natural features to support 
pollination and pest control. 
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Protected Areas (PAs) under the NfS approach are strategically managed to optimize the 
delivery of NCPs. These areas are selected based on their ability to provide specific services, 
such as water regulation, carbon storage, and pollination. Connectivity between these areas 
is enhanced through the development of Green and Blue Infrastructure, particularly in peri-
urban regions, to ensure that ecological corridors support the provision of multiple NCP. Areas 
crucial for PAs expansion, restoration and rewilding will be mapped in later stages of the 
project that deal with prioritization for connectivity.   

The NfS perspective also envisions the restoration of freshwater ecosystems to improve water 
quality, flood regulation, and carbon sequestration. Renewable energy production is carefully 
planned within agricultural landscapes to minimise impacts on biodiversity while meeting 
energy needs. Though these two aspects are included in the storylines, they are not being 
implemented in the model due to challenges with data availability and implementation. Overall, 
the NfS approach seeks to harmonise human activities with the natural environment, ensuring 
that ecosystems continue to provide vital services for society as represented in the final map 
(Figure 14). 

 

Figure 14: Projected land system map of Europe for the year 2050 under the NfS scenario, based on 
the Socio-economic Pathway SSP1 and Representative Concentration Pathway RCP2.6. 

In the Nature for Society scenario, land use is optimized to gain the maximum co-benefits for 
humans and nature in the form of ecosystem functioning and ecosystem services. In human 
modified landscapes like settlements, this results in a moderate increase in urban sprawl in 
addition to slight urban intensification. In agricultural areas, there is an increase in low intensity 
systems as these offer more co-benefits with ecosystem services. In contrast, grasslands 
show a trend of intensification with high intensity grasslands used for livestock grazing, while 
low and medium intensity grasslands get converted to other systems like mosaics, which can 
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offer a larger range of ecosystem services. Forests are also managed to maximize the 
provision of ecosystem services. There is an increase in plantation forests, to satisfy timber 
needs, recreational needs as well as demands for biofuel. Existing old growth forests are 
preserved. Small increases in multifunctional forests that can provide regulating ecosystem 
services are also observed. Finally, there is an increase in wetlands due to the commitment 
to not only preserve existing wetlands, but to also rehabilitate degraded wetlands since they 
provide important ecosystem services like carbon regulation. 

2.2.2.3 Nature as Culture (NaC) 

  

 

Illustration: Artist's impression of the Nature as Culture scenario © NaturaConnect 

The "Nature as Culture" (NaC) perspective represented in the illustration (Fornarini et al., 
2024), emphasizes the deep relational values between nature and people, focusing on the 
cultural, spiritual, and community connections that humans have with the environment. This 
storyline prioritizes traditional land-use practices and experiences that foster a strong personal 
bond with specific landscapes, such as Farm to Fork initiatives, biodiversity-friendly farming, 
and pilgrimage routes. By centering nature within cultural and spiritual practices, the NaC 
perspective aims to cultivate a society where nature-centered education, stewardship, and 
lifestyles are paramount. Key strategies include developing the heterogeneity of cultural 
landscapes across Europe and promoting a land-sharing approach that integrates nature 
within human-managed systems. The primary objective is to foster community-based 
management practices and transitions that strengthen the connection between humans and 
nature. 

For each type of land system, different trajectories are envisioned. In forests a land sharing 
approach will dominate, with a focus on management by local communities. Active 
afforestation of culturally important trees will be prioritized, especially near settlements, along 
with the expansion of agroforestry landscapes. Agropastoralism practices like transhumance 
are encouraged by maintaining the necessary landscapes for extensive grazing. Wetlands of 
traditional and recreational use are restored so that they are accessible to more people. 

Human modified landscapes like urban settlements are designed to blend seamlessly with the 
natural landscape, encouraging a shift from large cities to smaller, more connected rural 
settlements. Similarly for agriculture, a more extensive use of land for multi-functional 
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purposes is envisioned. Traditional agriculture is practiced in areas of high conservation and 
cultural value, and there is an overall shift away from intensive agriculture.  

Protected Areas (PAs) under the NaC perspective are not only focused on conservation 
objectives but also on preserving cultural services and heritage landscapes with high natural 
value. New PAs will emerge near human populations to facilitate access to nature and support 
local livelihoods through activities like low-intensity traditional farming, forestry, and other 
culturally significant practices. Strict protection is applied in areas of conservation and cultural 
importance, but the traditional maintenance of landscapes by indigenous communities,  
such as those of the Sami people is allowed. Connectivity and restoration efforts within the 
NaC framework focus on enhancing the relationship between people and nature via Green 
and Blue Infrastructure. Restoration projects aim to revitalise landscapes with cultural, 
educational, and historical significance, such as agroecological landscapes and UNESCO 
World Heritage Sites. 

The NaC perspective also envisions that historically and culturally significant freshwater 
systems are protected and restored along with riparian forests. Energy production 
infrastructure is placed with consideration for cultural landscapes, favoring small-scale 
installations that align with local community needs and preserving the aesthetic and cultural 
values of the environment. These aspects are important in the storylines, but since they occur 
at sub-landscape level, cannot be implemented in the model. Overall, the NaC perspective 
seeks to emphasise cultural value by integrating nature within human-managed systems as 
represented in the final map (Figure 15). 

Figure 15: Projected land system map of Europe for the year 2050 under the “Nature as Culture” scenario, 
based on the Socio-economic Pathway SSP1 and Representative Concentration Pathway RCP2.6. 
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In the Nature as Culture scenario, land sharing is emphasized due to the cultural connection 
between people and nature. As a result, land systems develop extensively but satisfy more 
than one use by contributing cultural value. In human modified landscapes like settlements, 
this manifests in the form of increasing urban sprawl. Rural revitalisation is visible with an 
increase in the extent of peri-urban and rural areas, as people move out of densely populated 
urban cores in search of more nature. Agricultural systems also de-intensify, showing large 
increases in low intensity arable croplands, moderate increases in medium intensity 
croplands, and sharp declines in high intensity cropland. In the case of grasslands,  
the demand for livestock remains high, so a reversal from intensification to de-intensification 
is not seen. However, there is a reduction in the magnitude of intensification of grasslands. 
Forests show the largest increases in old growth stands and intensive stands. Old growth 
stands are preserved and restored due to their cultural importance, while the intensive stands 
are located near urban areas allowing for people to feel more connected to nature. Finally, 
there is also an increase in the extent of wetlands across Europe due to the cultural importance 
placed on the conservation and restoration of wetlands.  

 

2.3 Results 

Based on the NFF scenarios developed under NaturaConnect, we conducted additional 
analyses of the output maps to identify and quantify the extent and locations of two key 
processes examined in WILDCARD: agricultural abandonment  
and proforestation. 

2.3.1 Agricultural abandonment 

2.3.1.1 Approach and Method 

The projected land system maps for 2050 (Figures 13, 14, and 15), along with the initial land 
system map for 2020 (Figure 12), were used as base layers for subsequent analyses. 

The first step involved creating binary maps by selecting specific land use classes from both 
the projected and initial land system maps. This process was conducted using R (v. 4.4.2). A 
differential selection method was applied to distinguish between two main types of agricultural 
abandonment, defined as "full" and "partial." Full agricultural abandonment refers to areas 
where a complete conversion from agricultural land use classes to forest ecosystems occurred 
between 2020 and 2050. Partial agricultural abandonment, on the other hand, describes areas 
where agricultural land use classes were converted to natural mosaic ecosystems by 2050, 
rather than forests.  

This distinction was designed to capture both early, continuous agricultural abandonment 
processes that culminate in late-stage or climax forests, referred to as full abandonment, and 
agricultural abandonment processes at earlier stages, transitioning through mosaic 
ecosystems before potentially becoming forests. Moreover, this differentiation also accounts 
for agricultural abandonment in regions where forests are not the climax stage of natural 
ecosystems. This is particularly relevant in certain Mediterranean regions, where shrub-
grassland-forest mosaics may represent the final stage of vegetation succession. 

The following table (Table 2) outlines the specific land use classes considered for these 
conversions.  
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Table 2: Selected land use classes to create binary maps for agricultural abandonment 

Maps 
Type of 

abandonment 

Selected 

Agricultural land 

use classes 

Selected Natural 

land use classes 

Initial land system 2020 

/ 

Forest, shrub and 
cropland mosaics ; 
low, medium and 
high intensity 
croplands ; low, 
medium, high 
intensity 
grasslands, 
permanent 
croplands 

/ 

Projected land system 2050 
 

Full 

/ 

Close to nature + 
primary forest ; 
combined 
objective forestry 

Projected land system 2050 Partial 

/ 

Forest shrub and 
grassland 
mosaics 

 

 

In the second step, for each scenario, the binary maps created from the projected land system 
maps for 2050 were multiplied with the initial land system map from 2020. This process 
generated maps delineating where the conversion from agricultural land use classes to natural 
land use classes occurred during the selected time period (2020–2050). This step was 
performed using the Raster Calculator in QGIS v. 3.36.3. The resulting outputs are shown in 
Figures 16, 17, and 18. 

As the final step, a composite map was created in QGIS by overlapping (through a raster sum) 
the final maps from the three scenarios. This composite map highlights the frequency with 
which the agricultural abandonment process was detected at a given location across the three 
scenarios (Figure 19). During this process, a value of 1 was assigned to locations identified 
as full abandonment, while a value of 0.5 was assigned to locations identified as partial 
abandonment. 

To enhance the visual quality and clarity of the maps, a focal function (using a 3×3 pixel 
window) was applied in Python, following these rules: 
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For individual scenario maps: 
1. Small groups of pixels (≤2 pixels) were set to 0. 
2. Medium groups of pixels (3–5 pixels) were expanded by 2 layers (iteration = 2). 
3. Large groups of pixels (≥6 pixels) were left unchanged. 
4. The value assigned to the new pixels added to medium groups was equal to the most 

frequent value found within the 3×3 window. 

For the composite scenario map: 
1. Small groups of pixels (≤4 pixels) were set to 0. 
2. Medium groups of pixels (5–7 pixels) were expanded by 1 layer (iteration = 1). 
3. Large groups of pixels (≥8 pixels) were left unchanged. 
4. The value assigned to the new pixels added to medium groups was equal to the most 

frequent value found within the 3×3 window. 

2.3.1.2 Results 

Figure 16: Nature for Nature scenario – Agricultural abandonment as projected in the European land 
system (timeline 2020-2050) under the NfN scenario, based on the Socio-economic Pathway SSP1 and 
Representative Concentration Pathway RCP2.6  

The preliminary results indicate extensive agricultural abandonment throughout Southern and 
Eastern Europe (Figure 16). Considering both partial and full agricultural abandonment, the 
model predicts that the Iberian Peninsula (Spain and Portugal), Romania (central and 
southern), Bulgaria, Croatia, Serbia, and the Alps (northern Italy, Switzerland, Austria) will 
emerge as hotspots for this process, with large agricultural areas projected to transition into 
natural ecosystems by 2050. Additional notable regions include parts of Western Europe, 
particularly central and southern France and central areas of the United Kingdom. In contrast, 
the Scandinavian Peninsula shows less agricultural abandonment, with only a few notable 
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clusters in northwestern Sweden. Most abandoned territories in the Alps and Eastern Europe 
are expected to experience full abandonment, leading to the establishment of new unmanaged 
or low-intensity forests. In contrast, most abandoned areas in Western Europe and the Iberian 
Peninsula are projected to undergo partial abandonment, resulting in mosaic-shaped 
ecosystems rather than forests. In Eastern European countries, partial agricultural 
abandonment is also widespread, especially in Romania and, to a lesser extent, Albania. 

While areas identified as undergoing partial abandonment in Western and Central Europe and 
northern boreal regions likely represent early stages of agricultural abandonment, regions 
within the Mediterranean bioclimatic zone, such as the Iberian Peninsula, Sardinia, Sicily, and 
southern Italy, may be experiencing more advanced stages of revegetation. In these 
Mediterranean areas, the low, woody, evergreen vegetation of the Mediterranean scrub often 
dominates and represents a stable equilibrium point, from which further ecological succession 
is unlikely. 

The projected distribution and extension of agricultural abandonment in Europe aligns closely 
with the storyline of the NfN scenario, which prioritizes creating space for wilderness. This 
scenario envisions a land-sparing approach, where natural areas are optimized by intensifying 
agriculture in limited regions that are less critical for biodiversity. Therefore, the extensive 
agricultural abandonment illustrated in Figure 16 is a direct consequence of the NfN land-
sparing strategy. 

Figure 17: Nature for Society scenario – Agricultural abandonment as projected in the European land 
system (timeline 2020-2050) under the NfS scenario, based on the Socio-economic Pathway SSP1 and 
Representative Concentration Pathway RCP2.6  
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The preliminary results of the Nature for Society (NfS) scenario indicate widespread 
agricultural abandonment across Southern and Eastern Europe (Figure 17). While the 
geographical distribution of this phenomenon resembles that of the Nature for Nature (NfN) 
scenario, it is significantly less extensive. Hotspots of full abandonment remain in central and 
southern Romania, central and southeastern Bulgaria, northern Serbia, and Albania. Partial 
abandonment is more prominent in Spain and southern Italy, with Romania also displaying 
concentrated clusters of partial abandonment. As in the NfN scenario, the Scandinavian 
Peninsula exhibits minimal agricultural abandonment, with only a few clusters in northwestern 
Sweden. 

The previously discussed distinctions regarding the significance of partial abandonment in 
Mediterranean southern regions compared to western continental and northern boreal regions 
also apply to the NfS scenario. The projected distribution of agricultural abandonment aligns 
with the storyline of the NfS scenario, which emphasizes the utilitarian and instrumental values 
provided by nature. This scenario focuses on managing landscapes to maximize the 
ecosystem services they offer. 

Consequently, the conversion of agricultural land into entirely natural and wild ecosystems is 
less encouraged in the NfS scenario. Instead, the emphasis is on fostering human-nature 
mixed multifunctional ecosystems, such as agricultural mosaics and combined objective 
forestry. This approach partly halts the progression of agricultural abandonment by promoting 
more spatially diverse landscapes that remain agriculture- and productivity-oriented. 

Figure 18: Nature as Culture scenario – Agricultural abandonment as projected in the European land 
system (timeline 2020-2050) under the NaC scenario, based on the Socio-economic Pathway SSP1 
and Representative Concentration Pathway RCP2.6 
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The preliminary results of the Nature as Culture (NaC) scenario reveal extensive agricultural 
abandonment across Southern and Eastern Europe, with additional hotspots emerging in the 
Scandinavian Peninsula (Figure 18). In this scenario, full abandonment leading to the 
establishment of forest ecosystems is predominant, while partial abandonment is limited and 
concentrated in specific hotspots. 

Most abandoned territories in the Alps (Italy, France, Switzerland, and Austria) and Eastern 
Europe (Romania, Bulgaria, Albania, Croatia, and Serbia) are projected to undergo full 
abandonment. Additionally, full abandonment is predicted to be widespread in Czechia and 
Slovakia. Partial abandonment, on the other hand, is restricted to a hotspot in northern 
Romania, similar to other scenarios, with two new hotspots identified in Denmark and southern 
Sweden. 

The previously discussed distinctions regarding the significance of partial abandonment in 
Mediterranean southern regions compared to western continental and northern boreal regions 
also apply to the NaC scenario. The extension and distribution of agricultural abandonment 
generally reflects the priorities of the NaC storyline, which emphasizes culturally significant 
landscapes. This scenario promotes extensive de-intensification of agriculture, transforming 
highly intensive agricultural systems into small-scale farming aligned with low-intensity, 
sustainable practices. 

De-intensification under the NaC scenario extends beyond high-intensity agricultural lands to 
less-managed ecosystems, such as grasslands (pastures) and forest-shrub cropland mosaics. 
Preliminary analysis suggests that much of the conversion to forests originates from 
agricultural mosaics and grasslands. Thus, alongside the shift of high-intensity agriculture to 
culturally valuable, low-intensity systems, the transformation of semi-natural areas into fully 
natural ones is accelerated. 

This dynamic likely explains the significant agricultural abandonment observed, even within 
an agriculture-oriented scenario. The NaC scenario represents a middle ground between the 
Nature for Nature (NfN) and Nature for Society (NfS) scenarios in prioritizing natural 
ecosystems, with NfN being the most focused on natural ecosystems and NfS the least. NaC 
shows an increase in close-to-nature and primary forests, partly at the expense of agricultural 
lands, which is identified as agricultural abandonment in these analyses. 
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Figure 19: Composite map of the NFF scenarios – Frequency of Agricultural abandonment as projected 
in the European land system (timeline 2020-2050) combining NfN, NfS and NaC scenarios, based on 
the Socio-economic Pathway SSP1 and Representative Concentration Pathway RCP2.6 

By overlaying the individual agricultural abandonment maps from each NFF scenario, we 
created a composite map to illustrate the frequency with which this phenomenon occurs 
across the scenarios. This frequency measure serves as a preliminary proxy for assessing the 
likelihood of agricultural abandonment in a future where the NFF is implemented. 

The locations with the highest levels of abandonment remain consistent across scenarios, with 
Eastern Europe—specifically Romania, Bulgaria, Serbia, and Albania—standing out as the 
most prominent hotspots. Additionally, as previously noted, significant agricultural 
abandonment is detected in specific locations within the Alps and northern Switzerland. High 
frequencies are also observed in Czechia, northern Sweden, and along the Apennines in 
central and southern Italy. 

The Iberian Peninsula, particularly Spain, despite showing lighter shades of red on the map, 
still represents an important area for agricultural abandonment. Since much of the 
abandonment detected there is classified as "partial," the phenomenon may appear less 
widespread. However, the region frequently exhibits medium red shades (reflecting values 
around 0.25 to 0.5), justifying its identification as another hotspot (cf. "Approach and Method"; 
note that partial abandonment is assigned a value of 0.5). A similar observation applies to 
other Mediterranean regions, such as Sardinia and Sicily, where partial abandonment is also 
dominant. 

It is worth noting that the locations of agricultural abandonment identified in Chapter 1 of this 
report align closely with those highlighted in Chapter 2. 
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2.3.2 Proforestation 

2.3.2.1 Approach and method 

The projected land system maps for 2050 (Figures 13, 14, and 15), along with the initial land 
system map for 2020 (Figure 12), were used as the basis for subsequent analyses. 

The first step involved creating binary maps by selecting specific land use classes from both 
the projected land system maps and the initial land system map. For proforestation, 
conversions from managed forest classes to natural forest classes were considered. The 
details of the land use classes used for these conversions are outlined in Table 3.  
 
Table 3: Selected land use classes to create binary maps for proforestation  

Maps Selected 

Managed forest 

land use classes 

Selected Natural 

forest land use 

classes 

Initial land system 2020 Intensive forestry 
+ very intensive 
forestry 

/ 

Projected land system 2050 

/ 

Close to nature + 
primary forest ; 
combined 
objective forestry 

In the second step, for each scenario, the binary maps created from the projected 2050 land 
system maps were multiplied with the 2020 initial land system map. This process produced 
maps identifying locations where conversions from managed forest land use classes to natural 
forest land use classes occurred during the selected time period (2020–2050). This step was 
performed using the Raster Calculator in QGIS v. 3.36.3. The outputs of this step are shown 
in Figures 20, 21, and 22. 

The final step involved creating a composite map in QGIS by overlapping (via a raster sum) 
the final maps from the three scenarios. This composite map illustrates the frequency of 
proforestation across the scenarios, showing how many times the process was detected at a 
given location (Figure 23). During this process, a value of 1 was assigned to locations 
identified as full abandonment, while a value of 0.5 was assigned to locations identified as 
partial abandonment. 

To enhance the visual quality and clarity of the maps, a focal function (using a 3×3 pixel 
window) was applied in Python with the following rules: 

For individual and composite scenario maps: 
1. Small pixel groups (≤1 pixel): These were set to 0. 
2. Medium pixel groups (2–5 pixels): These were expanded by 2 layers (iteration = 2). 
3. Large pixel groups (≥6 pixels): These were left unchanged. 
4. The value assigned to the new pixels added to medium pixel groups was equal to 

the most frequent value found in the 3×3 window. 
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2.3.2.2 Results 

Figure 20: Nature for Nature scenario – Proforestation as projected in the European land system 
(timeline 2020-2050) under the NfN scenario, based on the Socio-economic Pathway SSP1 and 
Representative Concentration Pathway RCP2.6 

The preliminary results for the Nature for Nature (NfN) scenario suggest that proforestation is 
likely to be concentrated in specific regions of Eastern and Northern Europe (Figure 20). 

Key hotspots for proforestation have been identified primarily in Croatia, Bosnia and 
Herzegovina, and Montenegro in Eastern Europe, as well as in northern Sweden and Norway, 
with an additional notable hotspot in northern Finland. Furthermore, scattered proforestation 
locations have been observed in southern Norway, Albania, North Macedonia, Kosovo, 
Bulgaria, and Romania, though these appear to be less extensive and spatially fragmented. 

The projected distribution and extent of proforestation in Europe partially align with the 
objectives of the NfN scenario, which prioritizes the creation of wilderness areas. Given that 
the NfN scenario emphasizes the conservation and restoration of old-growth and primary 
forests, alongside the promotion of rewilding initiatives, a more extensive proforestation 
process might have been anticipated. 

As previously noted, part of the demand for primary and close-to-nature forests is likely met 
through agricultural abandonment, which facilitates the establishment of new forested areas. 
Preliminary analyses (NaturaConnect D5.2, “Spatial Data for Land-Use and Climate Scenarios 
Report,” in progress) indicate an increase in the extent of close-to-nature and primary forests 
(36.43%), as well as in combined-objective forestry (1.22%), by 2050. However, the actual 
increase in the area covered by these forest types is relatively low, as their current extent 
within the study area is very limited. 
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Furthermore, this increase is accompanied by a simultaneous rise in intensive and very 
intensive forestry. Consequently, only a small fraction of the conversions to unmanaged or 
low-intensity forests originate from existing high-intensity forest stands, and the overall extent 
of new primary or close-to-nature forests remains constrained. 

The implementation of the NfN model for forestry management prioritizes the protection of 
existing old-growth forests, the allocation of forest areas with high ecological connectivity 
potential, and the promotion of plantations in regions with low biodiversity potential. These 
measures are heavily focused on conserving existing forests, and the emphasis on connecting 
locations to existing Protected Areas may limit the scope for proforestation. 

Another factor contributing to the limited extent of proforestation could be the underlying SSP1 
storyline, which serves as the foundation for the NFF scenarios. Within the SSP1 framework, 
the demand for wood products remains relatively high, and the NfN implementation does not 
alter the baseline model's assumptions regarding the establishment of biofuel plantations. 
While the NfN scenario does not introduce additional biofuel plantations or increase wood 
product demand, the baseline prevalence of biofuel plantations remains substantial. This, in 
turn, likely restricts the potential for conversions from managed to unmanaged forests, thereby 
constraining the extent of proforestation. 

Figure 21: Nature for Society scenario – Proforestation as projected in the European land system 
(timeline 2020-2050) under the NfS scenario, based on the Socio-economic Pathway SSP1 and 
Representative Concentration Pathway RCP2.6 
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The preliminary results for the Nature for Society (NfS) scenario indicate that proforestation is 
likely to be concentrated in a limited number of regions in Northern Europe (Figure 21). The 
primary hotspots for proforestation are located in the northern regions of Norway, Sweden, 
and Finland. Additionally, scattered proforestation locations are observed in Eastern Europe, 
particularly in southern Croatia, Bosnia and Herzegovina, and Montenegro. 

The projected distribution of proforestation aligns with the overarching narrative of the NfS 
scenario, which emphasizes the utilitarian and instrumental values of nature. This scenario 
prioritizes the management of landscapes to optimize the ecosystem services they provide. 
As a result, the conversion of intensively managed forest stands into wild unmanaged forests 
is less promoted under the NfS framework. 

Furthermore, in addition to the already high wood demand outlined in the SSP1 storyline, the 
implementation of the NfS scenario encourages biofuel plantations and increases wood 
production demand. This leads to the establishment of new areas of intensive forestry 
plantations, further limiting the extent of proforestation. 

Figure 22: Nature as Culture scenario – Proforestation as projected in the European land system 
(timeline 2020-2050) under the NaC scenario, based on the Socio-economic Pathway SSP1 and 
Representative Concentration Pathway RCP2.6 

The preliminary results for the Nature as Culture (NaC) scenario suggest that proforestation 
is likely to be concentrated in regions of Northern and Eastern Europe (Figure 22). 

In Eastern Europe, the largest areas of proforestation are projected to be in Slovenia, Croatia, 
Bosnia and Herzegovina, Montenegro, Albania, North Macedonia, Bulgaria, and Romania, 
where large, continuous clusters of pixels are evident. More scattered but still numerous 
proforestation locations are observed in Serbia, Hungary, and Kosovo. 
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In Northern Europe, extensive continuous proforestation areas are primarily located in 
northern Finland, with additional, more fragmented locations along Norway and northern 
Sweden. 

The previously noted limitations to proforestation associated with the SSP1 storyline remain 
valid in this context. Considering the NaC storyline, which prioritizes the preservation of 
culturally significant agricultural landscapes, and the relatively limited proforestation identified 
in the NfN scenario, the extensive (though regionally localized) occurrence of proforestation 
under the NaC scenario may seem unexpected. 

However, the NaC scenario includes provisions for encouraging the growth of culturally 
significant natural and primary forests in areas with culturally valued landscapes. As a result, 
preliminary analyses of conversion trends across forestry classes indicate a substantial 
increase in close-to-nature and primary forests, surpassing the growth projected in the NfN 
scenario.  

Figure 23: Composite map of the NFF scenarios – Frequency of Proforestation as projected in the 
European land system (timeline 2020-2050) combining NfN, NfS and NaC scenarios, based on the 
Socio-economic Pathway SSP1 and Representative Concentration Pathway RCP2.6 

By overlaying the individual proforestation maps from each NFF scenario, we created a 
composite map to illustrate the frequency with which this phenomenon occurs across 
scenarios (Figure 23). This frequency measure serves as a preliminary proxy for assessing 
the likelihood of proforestation in a future where the NFF is implemented. 
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The locations with the highest levels of proforestation remain relatively consistent across 
scenarios, with Northern Europe emerging as the most consistent hotspot. Eastern Europe 
presents a slightly different case, with the highest frequencies observed in Croatia, Bosnia 
and Herzegovina, and Montenegro. Additional locations identified in Eastern Europe appear 
predominantly under the NaC scenario. As evident from the proforestation maps, Western, 
Central, and most of Southern Europe do not exhibit significant proforestation according to 
this preliminary implementation of the model. 

By combining the proforestation maps, some preliminary observations can be made. For 
instance, the model suggests that many countries in Eastern Europe contain culturally 
valuable forested landscapes that, under the NaC scenario, are prioritized for restoration to 
their natural state. Conversely, the limited proforestation observed in Eastern Europe under 
the Nature for Nature (NfN) scenario—apart from Croatia, Bosnia and Herzegovina, and 
Montenegro—may indicate that, according to the model, forests with the highest biodiversity 
restoration potential are located elsewhere, primarily in Northern Europe. 
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