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Abstract: This study deals with the future of the traditional agroforestry systems (TAFSs) in the
northern Mediterranean Basin. Important productive systems, such as ancient non-irrigated olive
groves and extensive silvopastoral systems, from subalpine grasslands to coastal landscapes, are
being irreversibly degraded, threatening the bio-cultural heritage of the Mediterranean region, an area
recognized as a global biodiversity hotspot. In the midst of the global biodiversity and climate crisis,
immediate actions are proposed for the protection and conservation management of TAFSs, within a
new EU policy framework. Having the TAFSs of Greece in the spotlight of this analysis, a four-step
approach was used in order to review the value of agroforestry in terms of (a) biodiversity (birds,
mammals, invertebrates and soil biota), (b) agroforestry landscapes, such as traditional olive groves
on terraces and valonia silvopastoral systems, (c) ecosystem services, especially concerning cultural
values, and (d) the modern threats to traditional agroforestry. Through this research, problems are
highlighted and European policy priorities are defined. Our conclusion is that there is an immediate
need to revise the European Union rural, forestry, and environmental policies in the Mediterranean
region, following the provisions of the new EU Nature Restoration Law, in order to revive agroforestry
landscapes and make them productive and sustainable again for the benefit of rural economies, local
communities, and biodiversity, especially in marginal Mediterranean mountainous and island areas,
where depopulation and susceptibility to wildfires are major threats.

Keywords: traditional agroforestry systems; climate change mitigation; ecosystem services; European
Green Deal; CAP; EU Nature Restoration Law
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1. Introduction

Agroforestry sustains resilient landscapes throughout the world and successfully
mitigates climate change impacts on rural areas and communities [1]. These landscapes
are also very efficient in sequestrating carbon [2] and in tackling poverty [3]. Preserving,
enriching, and restoring traditional agroforestry systems (TAFSs) combats desertification [4],
increases surface water runoff, improves soil productivity [5], and preserves arks of global
biodiversity, including rare species [6,7].

TAF landscapes in Europe (mainly Portugal, Spain, France, and Italy) have been
preserved for centuries in areas with limited land use intensification [8], as evidenced by
the numerous centuries-old trees found at most of them, many of which are now threatened.
The cultural characteristics of these landscapes have been formed through the long-term
coexistence of humans with nature and present a model of sustainable land use at the
local scale. For these countries TAFSs are a significant land use. For example, in Spain
and Portugal they cover 11.2% and 13.1% of each country, respectively, while in Greece
they cover 12.2% of the country. Their share is even higher in relation to the utilized
agricultural area (UAA), where agroforestry is estimated at 23.5% for Spain, 31.8% for
Portugal, and 31.2% for Greece [9]. According to the European Environment Agency,
approximately one-third of European farmland consists of significant areas of semi-natural
vegetation managed at low intensity by agriculture and forestry; even if not clearly named,
this farmland constitutes TAFSs [10]. Mediterranean agroforestry landscapes contain a
large part of Europe’s biodiversity, while some of the most iconic and internationally well-
known local agricultural products come from such systems [11]. In recent years, TAFSs
are threatened simultaneously by two opposite trends, abandonment and intensification.
Abandonment allows for rapid, natural regrowth of mainly highly flammable young scrub
and forest, such as Aleppo pine (Pinus halepensis) and prickly oak (Quercus coccifera) [12]
leading to the increase in wildfire risk [13] and biodiversity decline. At the time, in other
areas, overgrazing results in desertification underpinned by the destruction of centuries-old
cultural landscapes, such as the collapse of silvoarable terraces in Mediterranean islands,
while in other cases TAFSs are sacrificed in the course of land reclamation projects.

TAFSs are adapted to local ecological conditions with few inputs, thus their exis-
tence has been solely dependent on local labor and their economic viability depends on
agricultural market rules and policies on the local and global scale [14]. Without eco-
nomic competitiveness to maintain them, their abandonment or transformation seems
inevitable [15]. Moreover, EU policies and mainly the Common Agricultural Policy (CAP),
aiming at the growth of agricultural production for many decades, as well as the recent
“greening” of the CAP, have not favored agroforestry, especially in the case of conserving ex-
isting TAFSs. At the same time, the lack of coherent rural policies led to rural depopulation
and to a drop of almost 50% of the agriculture population over the last five decades, espe-
cially across the Mediterranean countries and in mountainous areas where such landscapes
are more common [16]. Because of this, several local communities collapsed, altering rural
landscapes and causing biodiversity loss. Although there are no special economic tools
aiming to maintain and sustainably manage agroforestry landscapes, modeling scenarios
of rapid economic development seem to favor agroforestry [17].

To sum up, the lack of coherent EU and national policies based on scientific knowledge
about the value of maintaining agroforestry resulted in the loss of thousands of hectares
of climate-resilient agroforestry systems [18] that held an important part of the region’s
biodiversity, bonded with centuries-old TAFSs. Agroforestry landscapes are still in peril
due to the fact that they have not been subject to mainstream forestry, rural and biodiversity
conservation policies; land abandonment is altering their structure and large-scale forest
fires are irreversibly destroying their most valuable elements, such as old-growth trees,
while in other cases the land mosaic continues to degrade due to agriculture intensification,
land reclamation and ecological succession.

The aim of this study is to propose direct actions for the preservation and restoration
of agroforestry systems in Mediterranean Europe, for the restoration of its declining biodi-
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versity, within a new or updated policy framework. Our hypothesis is that agroforestry
landscapes could hold higher biodiversity value, and therefore a four-step, bottom-up
approach is used, taking Greece as a characteristic example where agroforestry systems
still cover most of its mountainous and island territory. We therefore review the value of
agroforestry systems in terms of biodiversity and habitats, cultural landscape characteristics
and ecosystem services, categorization of threats to which they are exposed, and outline
the policy priorities needed for their long-term existence.

2. Material and Methods

In order to pass from large-scale initiatives, like those stemming from EU strategies,
to the regional or even the local scale supporting policies, there is an imperative need to
apply a bottom-up approach to delineate the value system of agroforestry, especially in
Mediterranean Europe, where these systems are mostly still alive. On the contrary, Euro-
pean policies are implemented mostly “from top to bottom” and reflect the “compromise”
of political, financial and national interests, an approach that shows several inadequacies,
especially for capturing the diversity of problems that need to be solved at the local scale.

Therefore, a novel, four-step, bottom-up approach is presented that starts from
(a) species and (b) landscape diversity, then (c) emphasizes TAFSs’ ecosystem functions
and services, and (d) presents threats that need to be tackled within an integrated policy
framework. In more details, the importance of agroforestry systems for biodiversity is
reviewed for several groups of organisms, comparing their occurrence in agroforestry
habitats, the unique agroforestry cultural landscapes are described and classified, wider
ecosystem functions and services supported by agroforestry systems are defined, threats to
agroforestry systems are detected, and, finally, policy measures and immediate actions for
agroforestry are proposed.

Greece has been chosen as a typical example for Mediterranean Europe because:
(a) almost a quarter of its area is still covered by agroforestry systems, especially in mountain
areas and islands, (b) it is one of the most mountainous countries in Europe and has
hundreds of inhabited islands, and (c) is characterized as a biodiversity hotspot with most
of its endemic species located on mountains and islands.

To implement this four-step evaluation (Figure 1), experts from all over the country
summarized all available data and presented their most prominent findings on the subject
in short notes [19]. For each step of the evaluation procedure, the following focus groups
were assessed:

1. For species diversity in agroforestry landscapes, available data on the most charac-
teristic and best studied groups of species were assessed. Birds were given special
attention, focusing on raptors and passerine species, as they have been used as “um-
brella species” to define key biodiversity areas for nature conservation and to assess
the biodiversity status of agricultural ecosystems in Europe (e.g., common farmland
bird index) [20]. Moreover, reptiles and amphibians were included, as well as mam-
mals with special attention to bats, many species of which are considered threatened
in Europe. On the contrary, the populations and distribution of small mammals
(rodents and insectivores) are not well known in Greece. Conservation-important
invertebrates such as butterflies were also evaluated, followed by data on pollinators
and soil-dwelling species diversity [21].

2. For landscape diversity, the classification developed under the European Commis-
sion’s Habitats Directive (92/43/EEC) is followed, especially the habitat types in-
cluded in Annex I, representing the diversity of habitats found within the Natura
2000 network of protected areas as well as outside them included in the Annex I
of the EU 2024/1991 Regulation. Special notes on the most prominent agroforestry
ecosystems of the country are given, including notes on their history, land uses, and
important plant species that they host, as plant endemism is exceptionally high in
the country. The European Red List of Habitats [22] and their threat status was also
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considered for their evaluation through the lens of agroforestry practices that are
critical for their maintenance.

3. Agroforestry landscapes are typical cultural landscapes that include semi-natural and
natural habitat types that have evolved and been maintained by pre-industrial land
uses over long periods of time. Therefore, areas where TAFSs still exist are examined,
focusing on prominent examples with notes on their identification, classification,
indicator metrics, and functions.

4. Threats are classified and categorized according to main driving forces and importance
for the categories mentioned above (e.g., TAF cultural landscapes and current land
uses, habitat, and species diversity and conservation importance).
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Figure 1. Schematic diagram showing the four-step procedure and the focus groups of the evaluation
of agroforestry systems.

Finally, the EU policies for agriculture and forestry are assessed for each threat and
level of the present four-step assessment. A new policy framework for all agroforestry
systems is proposed according to a priority classification system, resulting in six broad
policy principles and baselines that could easily be implemented to adapt the broad network
of European policies for the needs to conserve, revitalize, and make traditional and modern
agroforestry systems economically sustainable and viable.

3. Results
3.1. Species Diversity Value System in EU Mediterranean Agroforestry Landscapes
3.1.1. Birds

According to an extensive literature review by Tucker and Evans (1997), the Mediter-
ranean landscapes host a large percentage of bird species of high conservation concern
in Europe [23,24] linked to historical land uses and existing old agroforestry systems fa-
voring sparse woody vegetation with scattered solitary trees. In Greece, 147 bird species
are categorized as “Species of Agropasture Lands”, 21 of which are globally threatened,
and 60 are threatened or protected by a network of nature protection laws. Most of the
above commonly occur in areas with agroforestry land uses that maintain specific favorable
habitat structural characteristics, such as centuries-old solitary trees frequently preserved as
shade trees for livestock, and scattered bushes sometimes intersected by small burnt areas,
mixed with farmland and hedges, while in steep rocky areas they include dry-stone walls
and creeks, a mosaic typical in several islands of Greece [25]. A characteristic bird of these
areas, with 40% of its global distribution occurring in Europe, that is now threatened with
extinction is the roller (Coracias garrulus), decreasing as much as 20% annually in some areas
over the last 30 years due to the elimination of single, old-growth hollow trees in farmlands,
where it nests [26]. Other species that nest in such landscapes have a limited global distri-
bution, like the sombre tit (Poecile lugubris) and the levant sparrowhawk (Accipiter brevipes),
while others face rapid decline in Europe, like the turtle dove (Streptopelia turtur). To add
to the above, favorable game species that used to be very abundant in Mediterranean
agroforestry landscapes, such as the rock partridge (Alectoris graeca), are also in decline.
However, the group of birds that are all declining at the European agroforestry areas
are the shrikes (family Laniidae), the red-backed shrike (Lanius collurio) being the most
characteristic example. This species, extinct in many European countries, is threatened
either by agriculture intensification or by abandonment, especially concerning the decline
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of extensive livestock raising on a small scale, which leads to the rapid natural regrowth
of woody vegetation and loss of open habitats with sparse small trees and thorny bushes
used as nesting sites and hunting spots [27].

Agroforestry ecosystems are extremely valuable, especially for raptors, as they form
extensive ecotone habitats, which constitute the main foraging grounds for most diur-
nal and nocturnal raptor species. The connection of landscape mosaics to raptors’ prey
availability has been explicitly demonstrated in Dadia National Park [28,29], although
direct estimation of prey availability (i.e., rodents) has not been investigated so far. In
Europe, 33 out of 36 diurnal birds of prey species occur in agroforestry landscapes, of
which 26 are under threat and 9 are included in the global IUCN Red List. Immediate
actions for the conservation of threatened and declining raptor species frequently involve
the revival of agroforestry land uses. Characteristic examples of birds strongly linked to
agroforestry mosaics are the imperial eagle in eastern Europe (Aquila heliaca) and the Iberian
Peninsula (Aquila adalbertii), and both European scavengers, the black kite (Milvus migrans)
and the red kite (Milvus milvus). The common buzzard (Buteo buteo), the booted eagle
(Hieraaetus pennatus), the Bonelli’s eagle (Aquila fasciata), the short-toed eagle (Circaetus
gallicus) and the lesser spotted eagle (Clanga pomarina) also occur more frequently in such
landscapes [30]. All of them nest in trees and hunt reptiles, small mammals, and birds in
open areas with short grass, while some also prefer amphibians that are found in small
agricultural ponds used mainly to provide water to livestock. Moreover, all four European
vultures are associated with extensive livestock farming that is a keystone land use in
agroforestry landscapes, the best example being the griffon vulture (Gyps fulvus), the black
vulture (Aegypius monachus), and the Egyptian vulture (Neophron percnopterus), while the
bearded vulture (Gypaetus barbatus) follows all other species to feed mostly on bones of
dead livestock [31].

Mediterranean agroforestry landscapes are also valuable for the conservation of the
most threatened group of birds in Europe, the farmland birds [32]. Intensification of
farming activities coupled with land abandonment in less economically favorable areas
and especially in mountain areas and islands, mainly during the second half of the 20th
century, had a detrimental effect on the most abundant farmland species. Depending on
local conditions, agroforestry landscapes may include small wetlands, such as artificial
or natural ponds maintained by farmers and used by stockbreeders, increasing the agro-
forestry landscapes’ diversity, which is also important for migrating and wintering species
favored by such a mosaic. Lastly, agroforestry landscapes often include old-growth groves
frequently related to sacred natural sites, which preserve aged veteran trees (e.g., “habitat
trees”) that offer nesting spots to many conservation-important species [33].

3.1.2. Amphibians and Reptiles

Many organisms strongly linked with agroforestry landscapes, especially in dry
areas in Mediterranean Europe, have been neglected by nature conservation and agro-
environmental policies [34]. One such group is the amphibians, many species of which are
now listed among the globe’s most threatened vertebrates since the IUCN first assessed
their status [35]. Of the 23 species of amphibians and 73 species of reptiles in Greece,
16 species of amphibians and 61 species of reptiles live in agroforestry systems using espe-
cially drystones, hedgerows, ponds, and openings and edges of forests and shrubland [36].
Habitat loss, in both their aquatic and terrestrial life phases, is their main threat, as small
ponds maintained by farmers and breeders and narrow ditches and streams next to fields
are disappearing in the lowlands where intensive agriculture is homogenizing the land-
scape. These critical artificial wetlands favor various amphibians, including common pond
frogs (Pelophylax spp.) and rare crested newts (Triturus macedonicus and T. ivanbureschi).

Several structural elements of agroforestry landscapes like the above also favor reptiles
and small mammals. A characteristic example is the terraces made by drystone walls
that resemble natural rock and cobble habitats in dry landscapes. Terraces also support
populations of insect and rodent predators, thus being beneficial to crops. In addition,
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scattered trees and scrub are also critical elements for several species of reptiles and small
mammals as they cover the ground with branches and provide shelter to them.

3.1.3. Mammals

Correspondingly, open canopy mosaics, including grazed forests and agricultural
land, have greater diversity for insects and consequently reptiles and mammals than ho-
mogeneous dense forests managed exclusively for timber production. Small clearings that
are created through logging and grazing are similar to natural forest gaps. In addition,
agroforestry systems host many fruit trees and scrub that attract mammals such as bears
(Ursus arctos) in the Pindos mountains (NW Greece) that surprisingly show clear prefer-
ence for mixed agroforestry systems as well as forests with mixed broadleaved species,
including planted chestnuts (Castanea sativa) and hazelnuts (Corylus avellana) [37]. The
critical importance of corridors in the agricultural landscapes, such as linear forest habitats,
small woodlands, and hedgerows, especially for the conservation of mammals, such as
bears and roe-deer (Capreolus capreolus) is well established in the bibliography, as several
species move in open environments at night, ensuring their movement between mountain
ranges and forests under partial woody cover with basic food sources [38]. In contrast, in
open, non-covered areas with food sources based only on agricultural production, large
populations of rodents dominate and damage crops, as hedgerows, which favor the rodent
predators, are absent.

The importance of agroforestry landscapes to bats (Chiroptera) has not yet been
studied in detail, although one-third of the indigenous terrestrial mammal species in
Europe are bats, most of which are insectivores and play a key role in plant pollination,
forest regeneration, and agricultural production. All 46 bat species are protected by the
Habitats Directive (92/43/EEC), namely Annex IV and Annex II, which includes 13 strictly
protected species. Two bat species, Barbastella barbastellus and Myotis bechsteinii, are also
species whose conservation requires the Natura 2000 network designation of Special Areas
of Conservation, due to their strong reliance on mature and dead trees, the loss of which
threatens their populations. Bats use typical agroforestry areas, and pastures may play
a key role as foraging habitats for several species (Eptesicus serotinus, Rhinolophus ferrum-
equinum, R. hipposideros, Myotis myotis, M. blythii, M. nattereri, Plecotus austriacus). Removal
of hedgerows, loss of foraging areas (meadows, ponds) and the increased use of pesticides
impact bat populations [39]. Agricultural intensification seems to be the main threat to
most bat species, as evidenced by the decline of many European bat populations [40].

In Greece, a hotspot for bat conservation hosting 36 out of a total of 46 European
bat species, agroforestry systems are an essential bat habitat for foraging and commuting
(due to landscape connectivity) and possibly also for roosting and reproduction, especially
when old and dead trees and other types of roosts (e.g., rock crevices, mines, caves,) are
present. When water bodies, such as creeks and permanent or temporary ponds are part
of agroforestry systems, their value increases as bats use them to drink water and prey on
insects favored by the presence of water and the riparian vegetation [41]. In the same way,
water troughs maintained by farmers in TAFSs with limited water are especially valuable
for bats. Agroforestry systems in Mediterranean islands sustain relatively high bat species
diversity as they are preferred by species that depend on other habitats on the mainland,
such as wetlands. On islands like Crete, where undisturbed, wooded surfaces are rare,
agroforestry systems become even more significant for bats, as evidenced by the 14 of the
17 Cretan bat species that occur in agroforestry systems [42].

3.1.4. Invertebrates and Soil Biota

Similarly, agroforestry systems are very important for invertebrates. Old-growth
silvopastoral woodlands are vital for several beetle species [43], as has been evidenced
from central Europe [44]. Representatives of Carabidae and other taxa are benefited by the
traditional management of old-growth woodlands that retain their structural diversity [45].
In addition, old-growth “heritage trees”, such as massive solitary oaks, mostly found
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in agroforestry landscapes, have been found to be important sanctuaries for saproxylic
beetles [46].

Agroforestry landscapes are important habitats for butterflies, whose occurrence
largely depends on traditional management practices [47,48]. Forest clearings, maintained
by extensive stockbreeding and selective logging, are essential for the survival of many
butterfly species and populations. Both intensive grazing and abandonment of agricultural
land are destructive, as herbaceous plants valuable for butterflies may disappear due to
intense grazing and trampling and woodland succession, respectively [49]. The protected
marsh fritillary (Euphydryas aurinia, 92/43/EEC Annex II) is largely dependant on suitable
grazing [50]. Similarly, the Apollo (Parnassius apollo, 92/43/EEC Annex IV, and CITES)
became extinct in several parts of central Europe due to the modification of its natural
habitats to cropland and artificial land uses or to wooded and forested areas due to changes
in woodland management and to the abandonment of traditional livestock farming [51].

Traditional tree and crop management sustain pollinator resources through a diversity
of wild annual plants favored by such management that benefits both cultivated trees
and annual crops; a typical example is offered by traditionally cultivated olive groves
in the northeastern Aegean islands, which were richer in annual plants and wild bee
species [52] compared to abandoned olive groves. In these islands, considered as a global
hotspot for bees [53], traditionally managed agroforestry systems dominated by oak and
chestnut held maximum bee diversity [54]. On the other hand, cultivated fruit trees in
agroforestry systems, such as almond trees (Amygdalus communis) in southern Sinai, Egypt,
benefited from wild bee diversity and might not need honeybee pollination at all [55].
Another characteristic example is the carob (Ceratonia siliqua) groves, densely or sparsely
planted, that constitute silvopastoral systems very common across the Mediterranean and
of great pollinator diversity by both nocturnal (mainly settling moths) and diurnal insects
(mainly bees, flies, and wasps) [56]. Additionally, in the new National Red List, more than
250 species of invertebrates, several of which are found in agroforestry landscapes, have
been classified as high threat status, which should lead to increased focus on them [21].
Lastly, many soil chemical and biological properties are enhanced in agroforestry systems as
incorporated trees offer several advantages to soil biodiversity. Increased soil biodiversity
is achieved due to the contribution of trees, in the form of increased dead plant (organic)
material, to the soil ecosystem, increased nutrient availability, improved soil structure
through increased porosity, protection of soil from erosion, removal of excessive nitrates
in over-fertilized land, and promotion of organic carbon fixation in the soil. In addition,
various organisms grow under favorable conditions in the soil, thus forming the biotic
community of the soil system, which is characterized by the interaction of these organisms
with each other as well as with the plants [57].

The effects of land use on soil fauna abundance and diversity show a mainly positive
effect of agroforestry when it is compared to cropland and a neutral or negative effect
when compared to forests [58]. The diversity of soil organisms, which is much higher in
agroforestry systems plays a key role in decomposing the organic matter and recycling
nutrients. One gram of soil can host up to 10 billion microorganisms of thousands of
different species, and agroforestry systems are considered to increase the abundance of soil
biota [59].

3.2. Habitats and Plant Diversity in EU-Mediterranean Woodlands and Wood Pastures

Agroforestry systems and, in particular, silvopastoral systems are crucial for the
conservation of Europe’s floristic and habitat diversity. Grazers, such as goats, substitute
the wild ungulates of prehistorical times [60] in controlling the aggressive Mediterranean
woody vegetation. For example, in rough arid areas, centuries-old prickly oaks in tree
form dominate in pastures grazed mainly by goats (Figure 2a,b) and keep the characteristic
mosaic of open woody landscapes (Figure 2c: typical areas in plains contain a variety of
mixed land uses intersected with hedgerows, pastures, and orchards).
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The Mediterranean basin has a very rich flora while Greece hosts more than 6600 taxa,
many of which are Mediterranean endemics and hemicryptophytes. Plant species have
adapted to many different microenvironments, forming several plant communities, with
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most taxa found in typical components of agroforestry systems, such as agricultural and
ruderal habitats and temperate and sub-Mediterranean grasslands [61]. The olive (Olea eu-
ropaea) is the most widespread cultivated tree in Greece, covering an area of 700.000 ha [62],
20% of which forms agroforestry systems (some of the oldest olive trees on the planet still
survive and are still productive in steppe-like habitats on the island of Crete, Figure 2d) with
various crops (cereals, corn, alfalfa, grapevines, vegetable crops, or edible wild herbaceous
vegetation) or pasture (sheep, cattle, goats, pigs, or chicken). The intercropping of olives
with cereal crops (barley and mixtures of barley and legumes, such as the common vetch)
is a very promising practice for Mediterranean areas with traditional olive agroforestry
systems. Another typical example of a tree species well-adapted to xerothermic conditions
and suitable for agroforestry in Greece, as previously mentioned, is the carob tree, mainly
in the Southern Peloponnese and Crete. In the past, carob fruits were largely used as
fodder for livestock, while recently, a strong interest in carob flour and honey has occurred.
Walnuts (Juglans regia) and almonds also form extensive silvoarable systems. Walnuts
occur in semi-mountainous or mountainous areas throughout the country, and they are
cultivated for their fruits and high-quality timber. In their understory, cereals, alfalfa,
vine, cotton, tobacco, and other crops may be present. Almonds are traditionally grown
with various crops (e.g., cereals, tomatoes, legumes, and hay), while chestnuts, mulberries
(Morus alba), figs (Ficus carica), pseudoacacias (Robinia pseudoacacia), cherries (Prunus avium),
apples (Malus domestica), and pears (Pyrus communis) also form silvoarable systems on a
smaller scale. Silvopastoral woodlands with prickly oak are found in mountainous and
semi-mountainous areas covering extensive parts of the Eastern Mediterranean. They retain
exceptional floristic diversity, especially when they are located at the edges of agricultural
land, where they act as conservation zones for flora and fauna. Due to their extensive
human use, they are commonly found in shrub form, forming extensive communities,
pure or mixed with other evergreen or deciduous shrubs, which are known as ‘prinones’
(prickly oak shrub lands) and are mainly used for grazing by goats [63], while they can
also be found in tree form in protected areas (e.g., urban and sub-urban forests, churches,
cemeteries, private farms) either isolated or in small groves.

Agroforestry systems dominated by Aleppo pine, Calabrian pine (P. brutia), and stone
pine (P. pinea) spread mainly along coastlines. They are seated on stable soils (Aleppo
and Calabrian pines) or sand dunes (stone pine), the latter forming an EU priority habitat
(92/43/EEC, habitat type 2270*). Under intensive use, the understory consists of phrygana,
such as Sarcopoterium spinosum, while in resin-extracted and heavily grazed woodlands
it consists of resistant herbaceous species, such as Allium chamaemoly, and in stands with
mild use, the understory is dense, with many evergreen shrubs (e.g., Pistacia lentiscus, Erica
arborea). Livestock grazing, especially by goats, can control the understory vegetation to the
benefit of the trees. Scots pine (P. sylvestris) woodlands in mountainous areas and Bosnian
pines (P. heldreichii) near the tree line in the Pindos mountain massif, where some of the
oldest—more than 1000 years old—pines in Europe survive (Figure 2e), offer valuable
timber and summer forage as well as places to construct sheds, and host interesting plant
elements of central and northern European origin, such as Avenella flexuosa [64]. Pine forests,
which contain the most ancient trees of Europe [65], are found in agroforestry landscapes,
which are maintained by the periodical use of fire [66], with fire playing a key role in their
current structure [67].

The mountain cypress (Cupressus sempervirens) woodlands on the islands of Crete and
Symi form a very special agroforestry system. In ancient times, they produced valuable
timber, especially for shipbuilding, and formed important pastures for sheep and goats.
Their understory hosts rare endemic plant species, such as Asperula pubescens and Silene
sieberi [9]. Nowadays, the most common use of cypress trees is for ornamental purposes
along national roads and in urban parks, churches, and cemeteries. In addition, they are
also planted in arable lands to mark boundaries or for protection of crops from strong
winds. These latter uses result in silvoarable or agrosilvopastoral systems [68].
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Juniper woodlands of Juniperus oxycedrus, J. phoenicea, J. macrocarpa, J. foetidissima,
J. drupacea, and J. excelsa occur at a wide altitude range, i.e., from coastal sand dunes up
to very high woodlands and forests in the Mediterranean basin. Many of them belong
to EU priority habitat types, namely under the codes 2250 and 9560. These photophilous
junipers, enduring dry conditions and intense grazing, are ideal for agroforestry purposes.
They hold many important and rare plant species with distribution limited only to the
Balkan Peninsula, including species with a very narrow distribution, such as Iris attica, and
endemics, such as Cerastium candidissimum and Marrubium velutinum.

Oak (Quercus) silvopastoral woodlands, such as those made by centuries-old Macedo-
nian oak (Q. trojana) and valonia oak (Q. ithaburensis subsp. macrolepis), prevail in dry hilly
areas, forming open oak wood pastures, constituting the ‘meeting point’ of timber, firewood,
and livestock productions lines (Figure 2f,g).

The trees usually occur on the borders of cereal fields and offer forage during the
summer or after the grain harvest and are usually pruned in late autumn to provide animal
fodder and firewood in winter. These special management practices have resulted in the
presence of plant species that are usually recorded in forests, such as Lathyrus laxiflorus, as
well as species well-adapted to grazing, such as Phlomis fruticosa. Among the various oak
species, the valonia oak, found on mainland Greece as well as in many Aegean islands with
typical Mediterranean or sub-Mediterranean climate, stands out. Other oak species, such
as Quercus pubescens, Q. frainetto, and Q. petraea, form agrosilvopastoral and silvoarable
systems in extensive mainland areas in the semi-mountainous and mountainous zones
(Figure 2h: Extensive wood pastures on Mt. Erimanthos (2224 m) in Peloponnese, S. Greece,
dotted with shredded oaks). These agroforestry systems are the Eastern Mediterranean
counterparts of the Spanish dehesas or Portuguese montados, well-documented for their
value and long historical presence, that occur extensively in the Iberian Peninsula.

3.3. Cultural Value System in EU Mediterranean Agroforestry Landscapes

Cultural landscapes are defined as semi-natural or natural configurations that have
been gradually molded by human land utilization over extended durations, frequently
encompassing conventional agroforestry practices. Agroforestry forms a transitional and
complex landscape configuration between natural ecosystems and farmland, including
ecotones. Significant presence of ecotones determines the abundance of species and micro-
habitats in pastoral woodlands [69]. The multifunctionality of these systems has attracted
growing interest from researchers and decision-makers in the fields of agriculture, forestry,
rural development, tourism, and nature conservation. Cultural landscapes shaped by
agroforestry systems frequently include:

• Implementation of agricultural techniques that promote elevated levels of biodiversity,
including high nature value farming, in close proximity to natural land formations.

• Livestock grazing that creates landscape patterns of natural/semi-natural vegetation.
• Mature stands of trees, natural vegetation patches located near small agricultural

communities, and pastures and cultivated lands.
• Small rural settlements or villages with a multifunctional agroforestry character.

Examples of such systems in Greece include various types of intercropping of cereals
and legumes in combination with grapevines and olive trees, as well as vines growing
on trees. Similarly, small plots with shredded or pollarded trees that provided leaf and
twig fodder were important for the survival of stalled livestock, mainly goats, and for
supporting everyday necessities in fuel wood [70]. These features were characteristic of
several landscapes, especially in mountain areas. Other typical elements of agroforestry
landscapes are the centuries-old trees, that used to serve as shade trees for livestock during
summers’ hottest hours and the “sacred trees” of maiden form growing next to small
chapels and serving as festive places, well-preserved due to their association with taboos
against cutting in the fear of supernatural punishment [71]. Such trees are often neglected
and frequently cut down; however, there are exceptions, such as the modern use of the
massive valonia oaks for acorn flour and other activities related to oaks on the island of
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Kea in the Aegean. Valonia oaks, typical in the eastern edge of the EU Mediterranean,
apart from sustaining local economies in fodder, fuelwood, and acorns, harbor exceptional
biodiversity elements [72].

Other important silvoarable and silvopastoral systems of high cultural value are the
drystone terraces and associated infrastructures, the predominant large-scale anthropo-
genic impact on the island ecosystems of the Mediterranean region, that are considered to
be of utmost significance. Influenced by successive generations of inhabitants, these crucial
infrastructure components facilitated farming on hilly terrains, in poor and notably dry
soils, enabling the practice of agriculture, livestock rearing, apiculture, and ultimately the
enduring human settlement and self-reliance. Today they constitute important habitats for
many species and provide a critical “green infrastructure” for islands, important for their
adaptation to climate change [73].

3.4. Threats to Mediterranean Agroforestry Systems

Traditional agroforestry systems face many threats driven by the rapid development
in globalization and liberalization of international trade. There are two opposing trends
threatening agroforestry systems and their associated cultural landscapes: abandonment,
on one side, and intensification of their use, on the other side, both of which result in
reduced ecosystem services, habitat degradation, and eventual loss of TAFSs. The main
changes in former agroforestry landscapes are shown in Figure 3 and include: (a) land
abandonment consequences that are more evident in landscapes with ancient terraces
where traditional small-scale land uses are fading; (b) natural vegetation recovery that
rapidly invades agricultural landscapes in steep slopes, homogenizing mountain mosaics;
(c) overgrazing in Mediterranean islands that leads to non-reversible desertification; (d) im-
proved breeds of beef cattle that replace small-bodied local breeds of grazers, resulting in
similar effects in mountain areas; (e) absence of solitary trees and hedges in mass-scale
agriculture in lowlands, where their preservation is still considered an obstacle to agricul-
ture mechanization; (f) modern big machinery that is seriously exposing homogenized
agricultural land to the consequences of climate change; (g) increase in flammable material
due to land abandonment of agroforestry landscapes, especially in pine forests intersected
with ancient olive groves, that lead to their destruction (however, if their understory is
grazed they can serve as barriers to wildfires); and (h) abandonment of resin collection and
grazing of flammable pastoral pine woodlands that make them fire-resistant, because they
are not economically viable anymore.

Agroforestry systems and landscapes are abandoned due to the cessation of crop
farming, grazing, and systematic tree management, especially of cultivated trees and their
understory vegetation, a trend expected to seriously impact biodiversity conservation
in Europe. After abandonment, the regeneration of dense “blanket” woody vegetation
most of the time results in degradation of local biodiversity that, especially in Mediter-
ranean landscapes, thrives in landscape mosaics. Habitats characterized by low open
scrub and grassland, which play a significant role in supporting biodiversity, account for
approximately 17.5% of the total cultural formations present within the Greek Natura
2000 network [74]. Abandonment has reduced bird biodiversity, either Species of Euro-
pean Conservation Concern (SPEC) or common farmland species, also within protected
areas. Interpreting transformations within cultural landscapes can be intricate at times; the
extended period of abandonment has provided an advantage to numerous biodiversity
elements resembling a “forest”, yet the diverse blend of biological and cultural aspects in
many landscapes has frequently experienced irreversible deterioration as a result of the
swift and extensive phenomenon of rural abandonment prevalent across a large portion of
the Mediterranean region.
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Intensification includes: (a) urbanization expressed mainly by expansion of settlements
and appearance of new buildings dispersed across the countryside (e.g., for tourism) in the
absence of coherent spatial planning, (b) installation of new land uses on agricultural land
mainly through the establishment of renewable energy power plants, as well as industrial
plants, quarries and transport projects, and (c) agricultural intensification. These changes
are taking place even within the Natura 2000 network. Agricultural intensification includes
the removal of trees and hedgerows, the cessation of extensive grazing and the conversion
to monoculture, which is most often connected to excessive use of agrochemicals that
lead to the loss of biodiversity (especially pollinators), ecosystem services degradation,
and soil erosion. Agricultural intensification, urbanization, and road construction, along
with several new infrastructure projects (especially concerning the rapid expansion of
photovoltaic panels), contribute to the fragmentation of silvopastoral habitats that have not
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been heavily used up to now. Two typical examples of agricultural intensification and their
impacts include:

(a) Overgrazing after the absence of regeneration and the aging of woodlands, which
is a significant issue in silvopastoral systems in Greece and Spain, as pointed out by
Plieninger et al. (2023) [75]. It remains unclear whether this problem is specific to
long-standing, century-old wood-pastures or if it has arisen only in recent decades
due to overgrazing. The scarcity of seedlings and young trees is primarily observed
in silvopastoral systems where sheep and goats graze. Overgrazing also diminishes
the area of herbaceous vegetation beneath the bushes, which otherwise could provide
shelter for shade-dependent tree seedlings. In addition, shifts to more “productive”
and less demanding animals, in terms of labor, such as from sheep and goats to large
beef cattle in Greece, has recently been of great concern, particularly about soil erosion
in regions with fragile soils and steep slopes.

(b) Replacement of traditional, old olive groves with intensive irrigated cultivars. The
elimination of ancient olive groves is a prominent characteristic of the cultural land-
scapes found in Mediterranean regions. These groves often serve multiple purposes
such as grazing, and contain a diverse array of plant species, particularly orchids and
other bulbous plants. However, over the past twenty years, there has been a signifi-
cant increase in the removal of these historic groves, making way for high-yielding
olive plantations.

To sum up, the two contrasting but simultaneous trends of intensification and aban-
donment in the management of agroforestry ecosystems similarly impact habitats of en-
dangered agricultural species, especially birds, and TAF landscapes (Table 1).

Table 1. Ways, drivers, and results of intensification in land uses and land abandonment in agro-
forestry systems.

Ways and drivers of land use intensification in
agroforestry systems

• Land re-arrangement
• Increased area of monoculture
• Replacement of native trees
• High stocking levels (heads per hectare)
• Non-periodic crop rotation
• Increase of mechanization—CO2 emissions
• Cessation of periodic grazing
• Removal of old growth trees and hedges
• Use of modified seeds and varieties
• Use of non-local/improved breeds of farm animals
• Drainage of small wetlands
• Land concentration
• Reforestation/exotic tree species plantations
• Demolition of agro-infrastructure (e.g., barns)

Ways and drivers of land abandonment in agroforestry systems

• General cessation of farming activities
• Cessation of (periodic) extensive grazing
• Infrastructure development (e.g., highways, renewable

energy power plans)
• Land use change—urbanization
• No product competitiveness and global economy
• No economic incentives
• Absence of climate change adaptation policy
• Absence of spatial planning
• Collapse of traditional agro-infrastructure (e.g., terraces

etc.)
• Reforestation
• Cessation of tree management
• Plant diseases (e.g., chestnut blight)

Results of land use intensification

• Decrease of land mosaic and spatial diversity
• High water and irrigation demand
• Landscapes non-resilient to climate change
• Increased presence of pests
• Increased use of pesticides and agrochemicals
• Decrease of biodiversity
• Soil degradation, erosion, nutrient losses
• Alien trees/species invasion
• Rural exodus—social inequality
• Gradual financialization—savage competition

Results of land abandonment

• Landscape homogenization, absence of ecotones
• Forest and scrub encroachment
• Increase of wild and/or mega-fires
• Decrease of biodiversity (genetics, species, etc.)
• Loss of local varieties of crops and animals
• Soil fertility degradation
• Habitat fragmentation
• Loss of traditional ecological knowledge
• Loss of cultural heritage
• Rural abandonment
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A prominent factor for the shaping of the current status of agroforestry in the European
Union is the Common Agricultural Policy (CAP) and, in particular, the separation between
agriculture and forestry. What constitutes a “forest” and what constitutes “agricultural
land” determines the eligibility of the land to be supported by the CAP. There is no mutual
agreement on the relationship between forestry and agricultural production between
scientists and practitioners that work on forests in Central and Northern Europe and in the
Mediterranean and their colleagues working on agricultural production and development.
The issue of livestock grazing in forests is at the center of these differences in Southern
Europe, in relation to the need to determine which plant species should be considered as
“forest” and which as “agricultural” species (and therefore can be grazed by livestock or
not). All these disagreements cause problems for agroforestry practices, for which such
differences between forest and agriculture do not exist [76]. The separation between forestry
and agriculture and the subsequent ignorance of agroforestry as a practice combining the
two is evident in the existence of two separate policies: (a) the forest policy, which is a
responsibility of the member states and, in some cases, part of environmental policies, and
(b) the agricultural policies that are shaped by the CAP. Besides this conceptual ambiguity,
due to which agroforestry cannot easily be identified as a separate land use combining
farming with forestry, the spatial and functional separation between agriculture and forestry
is further hindered by the intensification of agriculture and the cessation or decrease in
practices combining agriculture with livestock management.

4. Discussion

Abandonment of traditional land uses in the Mediterranean Basin over the last 50 years,
coupled with rural exodus, boosted the expansion of built-up land use for housing, in-
frastructure, industry, and tourism. In addition, due to agricultural intensification in the
most accessible areas, the quality and resilience of farmland and forest landscapes often
degrade. A homogenization of landscapes has been observed, where modern intensive
farming replaces traditional forms; an example being the spread of irrigated olive plan-
tation monocultures in Southern Spain, Crete, and the Peloponnese were these systems
cover a great percentage of the rural landscapes [77]. TAFSs, which play a significant role
in the formation of Mediterranean cultural landscapes, frequently undergo transformations
leading to the erosion of their initial authenticity. Abandonment is followed by natural
vegetation succession, finally transforming them into dense scrubland and, eventually,
forest. Based on climate models, it is observed that these landscapes exhibit a significant
susceptibility to large-scale forest fires, particularly in xerothermic conditions. The excep-
tional biodiversity supported by TAFSs is exposed, therefore, to several threats and policy
inadequacies emerging from the paradox of abandonment or intensification of their use.

From the data provided by the European Commission (2016), it is estimated that
over 35% of threatened habitats are maintained by agroforestry practices [69]; the most
striking examples are the habitats of oak wood-pastures (code G1.7b). Moreover, BirdLife
International categorizes the “Mediterranean forest scrubland and rocky habitats” as well
as the “Agriculture and grassland” broad habitat categories that dominate the European
continent, as key for the conservation of birds if maintained via traditional non-intensive
agroforestry practices, as they contain the largest percentage of threatened bird species in
Europe (100 and 173 priority species, respectively) [21].

Intensification of agricultural activity in TAFSs was particularly evident in cases when
the demand for large agriculture space of high productivity was favored by major policy
instruments of the previous EU CAP programs. Agroforestry systems and practices have
historically been neglected by policies pertaining to agricultural and rural development.
Without neglecting the impact of private interest that controls agricultural market forces,
these policies were detrimental for TAFSs. Extensive conversions of agroforestry by removal
of trees (i.e., its identity element) to pure and intensive monocultures resulted in large
biodiversity loss.
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Recently, a shift to pro-agroforestry measures emerged after a wave of research findings
on the benefits acquired by agroforestry. Old systems like these possess the capacity to
be effectively employed in contemporary management practices, enabling the adaptation
and alteration of rural terrains. Additionally, they play a crucial role in bolstering the
provision of ecosystem services within conventional agroforestry frameworks. Agroforestry
is gradually gaining its place in the heart of the EU CAP in both pillars. For example,
the 2023–2027 CAP clearly recognizes that the so-called “forest species” can be actively
managed by means of agricultural practices and this is desirable from an environmental
and ecosystem services perspective. Several provisions of the 2023–2027 CAP can be used in
favor of TAFSs, provided that the member states recognize their values and are willing to act
accordingly. The new EU Nature Restoration Law (NRL) includes also several provisions
(see Article 11: Restoration of agricultural ecosystems) that can support the conservation
and restoration of TAFSs based on adequate scientific reasoning and documentation. In that
particular direction, the identification, mapping, and assessment of agroforestry systems
serve as fundamental pillars for effective biodiversity management and the preservation
of diverse landscape values, particularly in regions with Mediterranean-type climates
characterized by traditional cultural landscapes.

In addition, according to the European Commission’s publication on 14 January 2021 of
Agricultural Practices that Eco-schemes could Support, Agroforestry is one of the ten high-
level practices listed. Eco-schemes are key to the “green architecture” of the current CAP,
and agroforestry is specifically listed in the “Farm to Fork Strategy” as a good candidate.
There is a new Pillar I approach, which should “stimulate good farming practices and go
beyond enhanced conditionality”.

A main obstacle regarding agroforestry systems and cultural landscape conservation
and restoration is the lack of a classification framework. The utilization of instruments
pertaining to cultural ecosystem services (CESs) is frequently observed. Numerous cultural
ecosystem benefits provided by landscapes necessitate the incorporation of the perceptual
aspect of the landscape. Since the NRL was only adopted in June 2024 and a cross-sectoral
review of the CAP and other EU policies is pending, a holistic agroforestry policy, which
will give impetus to the necessary inter-sectoral arrangements, is needed. This could stand
on the following suggestions:

(a) Mapping of agroforestry as a distinct land use. Agroforestry should be treated as
a distinct land use, where mainly trees and other woody plants are grown intentionally
together with grasslands to be used for domesticated and wild animals and agricultural
crops. So far, in the typology of the Corine Land Cover, agroforestry systems are termed
“agro-forest areas”, classified as “heterogeneous agricultural areas”—a subcategory of
“agricultural areas”—, and are not included the “forests and semi-natural areas” category.
The term “agro-forest” is not a sufficient one because it excludes areas where domesticated
animals graze. In addition, according to the 5-yearly FAO Forest Resource Assessment
(2020), the EU Member States report “Forest Land”, “Other Wooded Land”, and “Other
Land with Tree Cover”. The sum of the last two categories constitutes the so-called “trees
outside the forests” that include not only trees in agroforestry systems but also in urban
areas and that vary across the Mediterranean countries; e.g., for Greece, this is 48.2% of the
total tree cover; for Spain, 41.7%; for Portugal, 31.8%; for Italy, 32.4%; for Croatia, 25.6%; for
Slovenia, 20.3%; and for Cyprus, 55.3% [78]. The definition of agroforestry, its scale, the
spatial resolution of the available data, and the method of analysis all have a significant
impact on estimates of the field’s extent. According to Zomer et al. (2014), there were at
least 10% of trees covering 48% (or 113.5 million ha) of all agricultural land in Europe [79].
On the other hand, Den Herder et al. (2017) calculated the overall agroforestry area in
Europe’s 27 to be 15.4 million hectares by utilizing the LUCAS database [62]. Distinct
mapping is essential in order to better support new national policies and increase funding
of agroforestry, whereas it will help to distinguish them from other land uses and facilitate
the adoption of agroforestry by farmers and land managers, as well as to monitor future
changes in terms of area extent and condition.
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(b) Categorization, diversity, and cultural value. A wide range of agroforestry systems
exist based on their structure and function, particularly in terms of the dominant tree
types (forest or cultivated) in the canopy. These systems are present from coastal areas
to the upper treeline in mountainous regions. The coexistence of these diverse systems,
along with natural, geomorphological, and cultural aspects, results in the development
of varied agroforestry landscapes that characterize each region. Agroforestry systems are
examples of traditional ways of living and practices with a rich cultural past. They stand
for management techniques that are grounded in a corpus of indigenous or local technical
knowledge that has developed over time in response to shifting political, economic, and
ecological conditions. They are the people’s ecological, social, cultural, and financial legacy.
Regarding the relationship between agroforestry and livestock husbandry, Ispikoudis
et al. (2004) have emphasized the significance of transhumance, a pastoral practice that
has historically been practiced in mountainous areas [80]. These areas are typified by
silvopastoral systems that are based on deciduous oaks and pines, and transhumance has
created unique landscapes within these areas. Even though transhumance is still being
carried out, significantly fewer animals are used in the process nowadays. Hence, there
is an urgent need for a classification of all agroforestry systems in each country, using
a suitable typology that acknowledges and fully incorporates their bio-cultural essence.
This mapping process is crucial both for implementing the International Convention on
Landscape and for the potential inclusion of some systems in the FAO’s World Important
Agricultural Heritage Systems.

(c) Surveying biodiversity—Specific strategic objectives. Agroforestry landscapes,
especially at the Mediterranean Basin, are characterized by a variety of structural features
and great spatial heterogeneity, making them very important for biodiversity at a global
scale. The species richness in agroforestry landscapes has not been surveyed in detail yet,
but it is well-documented that these areas are of great importance for several endangered
species in Europe. At the same time, the populations of many such species are rapidly
declining due to threats to agroforestry landscapes, so it becomes increasingly necessary
to thoroughly inventory their species richness and the threats they face, a task to be
completed within this decade. This is in line with the 20% of habitats and species targeted
for restoration by 2030 set by the NRL.

(d) Valorization of ecosystem services. With the exception of human labor, agroforestry
systems are low-input and provide numerous ecosystem services such as provisioning
(e.g., biomass for grazing, agricultural, and forest products), regulating and maintenance
(e.g., habitat for wild species conservation, soil protection, nutrient cycle, flood mitiga-
tion, protection from desertification), and cultural services (e.g., local cultural identity,
traditional practices, aesthetic value), which may be threatened by many landscape-scale
changes. Among these, above- and below-ground carbon storage is a priority ecosystem
service, contributing to the mitigation of the effects of climate change. A land parcel under
agroforestry with 50–100 trees per hectare captures and stores from 1.4 to 4 tons of carbon
per hectare per year. This is a score 5 to 10 times higher than a land parcel with herbaceous
crops [81]. Assessment and valuation of agroforestry systems’ significance in social and
economic terms should also be a priority as a contribution of agroforestry’s importance for
the rural economy at local and national levels, and thus to become a priority of agricultural
policy at the national and broader level (e.g., EU CAP).

(e) Agroforestry systems and local communities. Agroforestry is particularly important
for the well-being of small- and medium-sized local communities for its contribution to
climate change adaptation and mitigation. Historical data and recent research confirm
the ability of agroforestry to maintain a regional circular economy and a high level of
autonomy of rural communities. Co-production of a variety of products, either “modern”,
like non-timber forest products or “traditional”, like animal husbandry or wood-based
products, along with “innovative” ones, makes agroforestry systems attractive for both
older residents and young farmers seeking a high quality of life by providing employment
and job security in areas where isolation is no longer an issue due to the options of the
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digital era. These benefits consolidate social cohesion—a challenge in our times—making
agroforestry a priority of every relevant policy paper.

5. Conclusions and Priority Policy Recommendations

Agroforestry landscapes are the best examples of long-lived resilient multifunctional
bio-cultural landscapes that could help to mitigate the climate change challenges world-
wide, offering an economically viable and sustainable solution to rural communities that
are mostly affected. The comprehensive approach to highlight their values applied in this
study, with Greek agroforestry landscapes as an example of a characteristic Mediterranean
sub-region (with marginal Mediterranean mountainous and island areas, where depopu-
lation and susceptibility to wildfires are major threats), has never been presented before
and could be used as a paradigm in several other areas of the world where agroforestry
systems could be maintained, restored or created as a means for the implementation of
“smart, nature-based”, climate change adaptation solutions and policies. The revival of
traditional agroforestry systems in such a modern frame are in line with at least 12 of the
17 Sustainable Development Goals (SDGs) set by the UN. Therefore, agroforestry, including
both TAFSs and new systems, should be considered as a “climate-smart land use” and
incorporated to the CAP Strategic Plans (where the “dual” nature of these systems as both
“farmland” and “forest” should be identified and accepted by the respective agricultural
and forest policies), and to the European Platform for Ecological Orientation, funded by the
European Regional Development Fund (ERDF), the Cohesion Fund, the Public Investment
Programs and other funding sources. Agroforestry is also fully in accordance with several
new European strategies, such as the EU “Climate Change Strategy”, the new EU Forest
Strategy 2013–2030, the EU “Biodiversity Strategy for 2030”, the “Farm to Fork Strategy”
and the EU’s zero land degradation commitment known as “Land Degradation Neutrality”
by 2030. Funds for the implementation of conservation or research projects are or should be
made available through several sources such as INTERREG, LIFE, and the Horizon Europe
Program that could be implemented with priority on agroforestry landscapes. Research
should focus on solutions to revive agroforestry by means of easily adaptable farming
practices for both private and public land owners, as well as on subjects that have not
been thoroughly covered so far including specific flora and fauna groups or species, such
as rodents and other small mammals, soil and other invertebrates, as well as wildlife in
specific habitats, such as terraces and stone walls separating properties with silvoarable or
silvopastoral systems. At the same time, new funding opportunities under the umbrella
of the EU Green Deal, as well as the “Recovery and Resilience Plan and Mechanism”,
and the “Just Transition Fund”, could be generated in the frame of the new EU Nature
Restoration Law. The latter is of ultimate importance, as, among other measures expected
to be designed (in the anticipated national action plans) and implemented by mMember
states in favor of biodiversity, it clearly states that measures and indices (associated with
agroforestry systems and practices) on farmland butterflies and birds, organic carbon
stock in inorganic soils of arable land, and agricultural land with highly diverse landscape
features must be adopted. What those plans should necessarily include for agroforestry
especially in Mediterranean countries is that funds for restoration should be directed to
both maintaining existing agroforestry systems (TASFs) and to the creation of new ones.

Restoring agroforestry practices in the EU and worldwide could therefore provide
viable solutions based on “retro-innovation”, while all those ancient cultural landscapes
coming to us from humanity’s earliest days that are steadily degraded, could offer a
resilient and productive alternative in the era of climate change mitigation policy priorities
according to the UN decade of global ecosystem restoration.
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