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Abstract: In a period of rising concern for sustainable land management systems to achieve food
security at a global scale, land-use changes demand increased attention. This study assesses the
past observations and future risk calculations for land abandonment across European regions,
highlighting the particular risk for mountain areas. It draws from a study commissioned by the
European Parliament to investigate the situation and probability for high and very high risk of land
abandonment until 2030. Revealing that land abandonment is at three times higher risk in mountain
areas than in non-mountain areas, the need for action to cope with this pressure is the core result. We
reveal that the high disparity in agricultural competitiveness between regions (at fine geographical
scale) is the main driving force leading to the spatially uneven performance of land management.
Viewing this wide set of drivers and mitigation options, land abandonment is understood as the
outcome of a multitude of factors of socio-ecological systems and a combination of farm-specific,
internal regional and trans-regional factors. The present dominance of narratives of effectiveness
leaves little scope for mountain regions under threat of abandonment and marginalization. In this
situation, policy reform would address the issue but this might turn out to be influential only if the
complex nature and trade-off of the comprehensive policy framework are prioritized.
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1. Introduction
In a period of rising concern for sustainable land management systems to achieve
food security at a global scale, land-use changes demand increased attention. However,
these are not merely linked to quantitative aspects of food provision, but inherently refer to
the beneficial effects linked to socio-ecological systems of primary production. The threat
of neglecting such crucial issues of food and forestry production is at the core of current
discussions about how to realign dominating features of sector activities and respective
policies [1] with sustainable development goals. Over past decades, with the emergence of
agricultural surplus and due to the high divergence of farming conditions, productivity
and viability, more and more agricultural land have become fallow land and are regarded
as “abundant” for market production. This process has led to land abandonment processes
in almost all European countries [2]. Due to the wide scope of drivers, it occurred gradually
at the plot level and was felt particularly at local scales, thus hampering general recognition
and awareness of the phenomenon.
Following deep concern over the concentration of agricultural production [3,4], the
impacts of modern agribusiness on the cultural basis of farming and its close relationship
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with place-specific land-use systems [5], land abandonment was an early issue of farm
modernization prospects. As early as in the 1970s, agricultural policies in the European
Economic Community (EEC), but also in several European countries (Switzerland, Austria,
Norway), recognized the limited farmland viability in certain regions and created policy
instruments for “less-favored areas” to cope with these challenges [6]. In the initial concept
of that policy, it was understood as a farming system under threat, being particularly
“marginalized” and prone to lose, with the ongoing land abandonment, its viability and
functions for the society [7]. The ongoing technological developments and market changes
further increased apprehension about the continuation of land management, and through
it, the preservation of positive environmental and socio-economic benefits of agricultural
activities [8] in these “disadvantaged” areas.
Pressure for giving up land further increased due to continuous productivity increases
and the intensification of agriculture. However, propensity for land abandonment is
not equally distributed across the regions, land types and management systems of the
EU [9]. While these processes of land use are not exclusive to European regions, the
legacy of place-specific land-use patterns marked by significant diversity in land cover
and land management is particularly strong here. Moreover, it is historically linked to
rural livelihood features that translate to both high attachment to the specific regions and
attractive assets seen in those “rural amenities” by non-rural populations and visitors from
other areas. Rural amenities are thus seen as strongly enhancing tourism development (of
different forms) in close relationship to specific land-management systems [10].
Studies on transitions of land management regimes over long time periods recognize the ongoing but uneven intensification process of agricultural land use and urban
growth. Jepsen et al. [11] observe that science has traditionally addressed mainly the spatial
determinants of land-use change, neglecting, to some extent, the array of other aspects
influencing land-use decisions. Moreover, as historical data are often unavailable, the
periods of land-use change observation tend to be short and might overlook the influences
of contrasting and interrelated drivers of land-use change. Despite large-scale processes of
industrialization across European regions, high path dependency preserved a “marked
spatial heterogeneity in land-management regimes” until around 1950 [11] (p. 63). Since
then, periods of collectivization, intensification, de-intensification and commercialization
and rising environmental awareness have led to divergent and spatially very different
developments. A recent study of land-use change across Europe depicts the substantial
loss of utilized agricultural area (UAA) over recent periods [12]. This overall trend is linked
to three main components:

•

•

•

Gaps in land rent between settlement areas and agricultural areas are so high that
economic valorization stimulates the conversion of agricultural land into artificial
land use. Urbanization and urban sprawl are not restricted to agglomeration areas
but reduce UAA, also within rural regions.
On the other hand, UAA is converted into forests. Such land-change processes
are observed primarily for areas where agriculture is economically challenged, and
afforestation may be part of an agricultural extensification strategy.
Beyond those two, clear-cut trends of general land-use change, productivity increases
and changes in regional competitiveness of agricultural production might lead to gradual adaptation in the production structure, and spatial concentration of production.
As a result, agricultural land use of some farmland might be ceased, depending on a
series of local and individual factors.

While the general land-use changes toward urbanization or afforestation are obvious
trends, the critical phenomenon of land abandonment may be mostly linked to the third
aspect. It is captured by the formulation in the recent Joint Research Centre’s (JRC) study,
providing the following most commonly used definition of land abandonment: According
to the authors it “refers to land that was previously used for crop or pasture/livestock
grazing production, but does not have farming functions anymore (i.e., a total cessa-
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tion of agricultural activities) and has not been converted into forest or artificial areas
either” [12] (p. 1).
Analyzing the causes and main influences on land abandonment processes requires
facing contrasting land-change tendencies across spatial units. What is more, trends
might be divergent for small, medium and large scales, pointing to a diverse relevance
of drivers for different areas and levels. Thus, understanding land abandonment as “a
complex multi-dimensional process with interlinked economic, environmental and social
aspects” [13] (p. 2) implies its heavy impact on regional sustainability pathways [14].
While its occurrence and relevance are particularly linked to specific and changing spacetime contexts [15], many studies acknowledge a wide range of influencing drivers and a
high degree of interrelated factors impacting land managers’ decisions [13,16–18]. With
the rising concern for food security at a global scale [19] and the rising focus on food
sovereignty [20,21], the loss of agricultural land has become a crucial issue in many regions.
The increased attention is palpable through a number of case-specific and comparative
studies at the European scale [22], highlighting the great diversity of drivers and trajectories
in various spatial contexts (for example, explored in another Special Issue of this journal,
Land [23]). They reveal that a complex interplay of a wide set of “sociodemographic,
economic, technological, policy and institutional factors but also cultural factors may drive
(land) abandonment” [23] (p. 4).
Even if these studies regularly underpin that landscape changes are highly dependent
on specific political, institutional, economic, cultural, technological, natural and spatial
factors as drivers [24], there is a conspicuous spatial pattern for land-abandonment processes. Comparative monitoring of the extent of past changes and model calculations
of impending land abandonment risk [12] point to mountain areas as specific, remote
locations that are particularly affected. They underline that land abandonment has to be
seen as “a complex multi-dimensional process with interlinked economic, environmental
and social aspects” [13] (p. 2) that plays out in areas of natural constraints much more
than in other small areas limited in their production capacity by local biophysical or other
development conditions.
It is a main research hypothesis that a spatially differentiated view to focus on land
use and landscape development is required, and analyses on the implications for mountain
areas are a priority concern where land management challenges cumulate.
With a focus on the complex set of socio-economic pressures on mountain economic
activities and living conditions in those regions, the particularly high-risk level is no surprise. Klein et al. [25] provide survey data from 57 mountain ‘socio-ecological systems’
from all parts of the world and reveal similar and diverse problem patterns and opportunities across these mountain locations. In terms of land change, there is a high degree of
stressors and challenges for ecosystem services provision observed in many respects [26].
Highlighting the particular, large array of pressures but also a simultaneous, large scale
of mountain-specific opportunities, these tensions are framed as ‘paradoxes’ that create
substantial challenges for sustainable development options. As a specific concern, land
abandonment may be more pronounced in areas with limited production capacity and
productivity, e.g., in areas facing natural constraints (ANC). In particular, agriculturally
less-favored areas, such as mountain areas, islands and other remote parts of Europe,
are reported to face significant challenges in retaining vital farming structures and have
long been confronted with a steady decrease in agricultural land use [27]. Location in
socio-economically disadvantaged areas add to these “handicaps”, impeding swift market
integration, access to value chains or networks. Instead, the focus is on niche development and innovative, quality schemes of mountain products [28,29] and the elaboration of
specific mountain value chains [30] to bypass unfavorable challenges of mass production
and remoteness. However, land abandonment is not only a sector issue, but has wider
implications for societal development, ecological performance, and the rural fabric [31]. As
farm holdings with reduced viability prospects are often regarded as particularly prone to
abandonment processes, particularly wide-spread, small-scale structures (e.g., in Southern
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or Eastern Europe) could aggravate negative regional performance of the whole economy
and contribute to demographic decline, often referred to as ‘shrinking rural regions’ due to
the long-time persistence of downward trends [32].
In many remote and mountain contexts, the progressive reduction in farm numbers
and agricultural land use has implied a loss of important landscape features and ecological
performance [7]. This structural change has been accompanied by agricultural land abandonment in substantial parts of the EU’s rural regions. Particularly, the focus on intensive
land management systems has propagated these adverse effects and is adding to the pressures experienced in low-productivity areas such as the mountains. Any strategy to cope
with abandonment aspects need to address the balance of intensive and extensive areas,
and the capacity to achieve a shift toward sustainable production management systems, including the spatially uneven potentials and capacity to shift toward sustainable pathways.
Scale and location are thus crucial considerations when assessing the drivers, as well
as the effects (both negative and positive) of land abandonment. In this paper, we focus
on the large-scale observations of land abandonment for mountainous areas, as these
are primarily affected by the ongoing tensions and for decades have been threatened by
these processes. We begin by synthesizing quantitative model results on risk assessment
across the EU and revealing the particularly high threat for mountain regions. The strong
pressure on land-use change is linked to a wide set of drivers, implying the effects of
natural constraints for land uses and harmful effects to other sectors. In the discussion,
emphasis is put on highlighting the dichotomous trends in land management, favoring a
continuous orientation toward competitiveness without responding adequately to rising
social and ecological challenges. This will be taken up in the conclusion to underpin
the necessity to review existing policy frameworks and the implications of ongoing landuse trends of mountain regions, expressed, in particular, through exacerbated levels of
land abandonment, on ecological performance, landscape development and the specific
amenities of those areas.
2. Materials and Methods
The paper builds on a study that was commissioned by the European Parliament to
provide a deeper and up-to-date understanding of land abandonment in the EU based
on available data and information, including its development, drivers, mitigating measures across EU policies, not limited to the EU’s Common Agricultural Policy (CAP) and
respective scenarios [22]. The resulting report was provided to assist the members of the
Committee on Agriculture and Rural Development (AGRI Committee) of the European
Parliament in discussing the legislative proposals regarding CAP post 2020, including the
Commission Communication and Action plan on “A long-term vision for Rural Areas”,
expected in 2021. Its scientific assignment was to complement existing evidence with
specific research on land abandonment to differentiate trends of diverse land management
systems and types of regions, and to draw conclusions relevant to policymaking regarding the post-2020 CAP policy [33]. This paper retrieves spatial information relevant for
mountain area trends and highlights the particular affectedness of this type of region for
land-abandonment risk.
With a view on assessing the pace and occurrence of land abandonment across mountain regions in Europe, the paper benefits from an intensive literature review on studies
exploring both general trends and the differentiation of land-use change at a fine geographical scale within mountain areas. It is particularly necessary to include the fine-grained
internal divergence of mountain contexts where abandonment and intensification of various uses might take place in closely adjacent areas. Moreover, trends are quite different
from mountain range to mountain range, and thus any large-scale appraisal should point
to these internal divergent and context-specific developments [34]. The analysis is based on
quantitative data used by the Joint Research Centre (JRC) of the European Commission [12]
as well as other data sources, such as Corine Land Cover data for land use change. These
data are the basis for further quantitative and qualitative analyses. In particular, GIS analy-
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ses and quantitative analyses, such as Naïve Bayes classifier [35], were applied to provide
different geographical resolutions of land abandonment and define groups of regions with
specific regional characteristics. This also resulted in probability checks for increased risk
level of mountainous areas due to these data sources. Qualitative data collection and
analysis via desk research, four case studies in diverse European regional contexts, and
expert interviews complemented the statistical database, particularly to take account of
the multiple set of drivers impacting land use and change in management decisions. This
also provided input to scenario building on future development perspectives with regard
to land abandonment outcomes. The results from specific case study exploration and
scenario building are presented here only in relation to mountain development aspects, as
contextual aspects are highly uneven between specific geographical places.
Quantitative and qualitative assessments of land abandonment trends and influencing
aspects were also analyzed against a review of CAP instruments and their implications,
both favoring and disfavoring aspects of abandonment and future scope to address challenges of sustainable land-use pathways. This appraisal mainly reflects the large-scale
European perspective and would need place-sensitive investigations for differentiating
implications on individual regions. Methodological issues have strong implications for
the resulting effects in CAP reform discourse and policy framework outcomes. Many
analysts underpin the need for more place-specific commitment in policy reform, a stronger
need for shifts in policy objectives toward integrating climate-change needs and ecological challenges [36] and addressing more actively agroecological approaches in the future
policy [37].
3. Elevated Risk of Land Abandonment in Mountain Regions
The description of observed trends of land abandonment supports the assumptions
for the stronger relevance of the issue within mountain areas. In the first part of this
section, the respective quantitative assessment of risk calculation (at different levels) is
presented in a comparative manner between mountain and non-mountain areas of the EU28, and for different mountain ranges within the EU. This analysis is then supplemented
by a discussion of the driving forces for this spatial feature of land-use change and an
assessment of policy framework addressing this challenge.
3.1. Risk Assessment in Mountain Regions of the EU
The analysis focuses on the survey presentation of the status and trends of quantitative
development of land abandonment for all countries of the EU and differentiation by regions
and geographical types. Building on the long-term concern of land-use changes across
European regions [38], the cumulative effects of concentration and abandonment trends
are analyzed. With regard to mountain areas, a comparative view against the situation
in non-mountain areas reveals significant differences in threats experienced in mountain
contexts. Analyses at the NUTS-3 regional level (nomenclature of territorial units for
statistics) show that the higher the share of mountainous areas, the higher the risk of land
abandonment (and vice versa—the higher the share of non-mountainous areas, the smaller
the risk of land abandonment as shown in Figure 1).
The relationship is presented against five classes of regions, ranging from very low
characteristics of mountain areas (less than 20% of total area to be classified as mountainous) to very high area shares (of more than 80% of mountainous areas). These classes are
matched with the probability of regions belonging to different risk levels of land abandonment. Similar to geographical classes, the risk level is also grouped into five classes
(labeled as “very high, high, moderate, low, very low” probability of risk). From the model
output (Table 1) the probability of regions belonging to either a high or even a very high
risk of land abandonment attains more than 50% for regions with a very high share (more
than 80%) of mountainous areas. The strong correspondence of a high share of mountain
areas and a high share of risk is underpinned by the respective results for other classes.
In mixed regional contexts, moderate risk levels prevail but these might also appear for
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The model results for the various classes of mountain regions so far presented focus
on the European assessment, on average. To understand and grasp the actual local situation, geographical differentiation and fine-grained spatial attribution are required. In the
first instance, data for the main mountain ranges in Europe are reported in Table 2, highlighting the great variance of risk levels between these contexts. From this overview, the
high incidence for risk in mountain ranges, in general, can be deducted (20.5% of high or
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Table 2. Risk for land abandonment in European mountain ranges (in %).

1

Mountain Range

Medium Risk

High/Very High Risk

Alps
Apennines
Balkans/Southeast Europe
British Isles
Carpathians
Central European middle mountains 1 (BE + GE)
Central European middle mountains 2 (CZ; AT; GE)
Eastern Mediterranean islands
French/Swiss middle mountains
Iberian mountains
Nordic mountains
Pyrenees
Western Mediterranean islands

42.7
56.7
34.0
27.0
58.7
35.9
28.2
41.8
26.7
46.4
49.6
39.2
67.5

46.6
13.0
29.3
29.6
21.7
3.0 1
9.3 1
58.2 1
17.9
16.1
5.7 1
14.8 1
13.5 1

Mountain areas (EU-28)
Non-mountain areas (EU-28)

42.9
21.8

20.5
7.7

Only high risk observed in this mountain range. Source: [22].

The results correspond to the findings of many case-specific studies on selected regions
that observe the high incidence of land abandonment in mountain areas [7,9,27,39–43] and
underscore the particular risk for future developments [9,44,45].
As risk of land abandonment is variable at low geographical detail, presentation in
an overview map for the European situation requires applying a more large-scale unit
level. The respective map (Figure 2) summarizes findings from a model calculation by the
JRC study [12] and depicts the average risk level at the NUTS-3 average, ranging from
very low (green color) to very high (dark red color). It reveals the particular relevance of
land-abandonment risk for mountain regions of Europe in comparison to lowland areas,
which are, to a large extent, characterized by very low or low risk levels. Exceptions from
this general picture are visible for remote regions in Scandinavia, Baltic countries and
Eastern border regions of EU New Member States. On the other hand, most large-scale
mountain ranges dispose at least moderate, if not high or very high, risk levels. This very
crude visualization of spatial distribution of the land abandonment challenge underpins
the general appearance of land-use changes at a high level. It should be emphasized that
place-specific, local influences might lead to locally very different effects and internal
divergent trends within small distances. Community development analyses, such as
those for a Tyrolean municipality [43], might be accessed as instructing examples for this
phenomenon. These fine-grained territorial differences link to the need to understand
the driving processes of land abandonment more comprehensively, an aspect which is
explored in detail in the following section.
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The interactions addressed emphasize how land abandonment is dependent not just
on biophysical aspects, management strategies and agricultural market conditions, but also
on economic development, socio-cultural drivers, and regional and institutional aspects.
Despite the wide array of factors influencing land abandonment, management issues and
structural adaptation remain key driving forces. The complex nature of linkages between
these primary, internal drivers and the aforementioned large-scale, mainly external triggers
contributes to the difficulty of observing land-abandonment processes [15]. Moreover,
assessment is exacerbated when geographical specificities add restricting requirements
through limited access and institutional weaknesses. Sectoral approaches might limit a
reflected position on the core role of governance frameworks to address the facilitating role
of local and regional actors in coping with marginalization and abandonment issues [51,52].
Deficiencies of mountain areas to address and mitigate these effects in the shortterm underpin the long-term nature of land-use adaptation processes. In particular, this
is related to the under-provision of highly demanded public goods that are linked to
specific land management types, related to region-specific land use systems, such as lowintensity grassland, pastures and mountain meadows. ‘Paradox’ captures are increasingly
experienced in these contexts [25]. The need for including local actors in “planning to
envision mountain socio-ecological systems” [53] to realize place-sensitive management
schemes is often hampered by failures in institutional settings and inadequate policy
frameworks. In ‘marginal’ areas, land-use systems tend to be limited [54]; hence, the
pressure on policy regulations to secure public goods provision is pervasive. As these
values are not adequately recognized in current support mechanisms, there is a need for a
‘step change’ in CAP policy [55] to ‘correct’ policy failure.
This need to revise the agricultural policy framework touches a crucial issue of reorienting the CAP policy outline and the implementation to address, from top-down, the risk
of falling short of providing an effective and sufficient scope for instruments addressing
ecological needs and, particularly, mitigating the detrimental effects on land management,
implicating higher levels of abandonment [56] (p. 20). It seems particularly crucial to
address ecological needs and the diversity of place-sensitive agricultural systems through
shaping land management adaptation in different spatial contexts [36]. In this vein, it is,
moreover, argued that failure to “remunerate(e) farmers for all the services they provide
could lead to land abandonment and closed landscapes” [56] (p. 26). These gaps in the
policy setting are particularly distinct in relation to policies for ANCs, permanent grassland
or support for organic farming systems, as well as with regard to the biodiversity strategy
and nature protection approaches [56] (pp. 38 and 61).
In assessing the policy framework addressing the wide range of drivers, it appears
decisive that general European policy instruments might provide an important, basic
framework, which is, however, not sufficient for addressing the multiple threats to which
mountain areas are exposed when aiming at mitigating land abandonment trends. Even
if implementation details address local specificity and relate to particular development
options or obstacles, the orientation and effectiveness of policy instruments should be
differentiated by their scale of impact. Figure 4 matches the scale of policy application with
the diverse intervention programs. It indicates the crucial farm level (farm unit and even
parcel unit) which many instruments of CAP Pillar 1 address by shaping fundamental
aspects for market integration and individual management decisions [18]. Space specificity
is core here, and has long been a building block of CAP. In particular, the less favored
area (LFA) scheme, which aimed at (partly) ‘compensating’ relatively low competitiveness
chances [57] and simultaneously addressing demographic and ecological problems and
opportunities of rural areas [6], is the long-term leading instrument in this respect. The
evolving policy discourse revised its orientation and refocused its remit much stronger
toward its core function to cope with its characteristics of ANCs as it has been termed for
several years [58]. However, these instruments, targeted at land managers themselves,
need to be complemented by interlinked action at local and regional levels, as well. As the
discussion on the interrelated system of drivers suggests, rural economic development,
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4. Discussion
As Lambin et al. [62] explored long ago (2001), viewpoints on causes for explaining
4. Discussion
land use and land-cover change are often superseded by generalized myths and a simpliAs Lambin et al. [62] explored long ago (2001), viewpoints on causes for explaining
fied perception of cause-effect relationships, as well as potential policy interventions. This
land use and land-cover change are often superseded by generalized myths and a simplialso applies to land abandonment analysis in mountain regions. In our analysis of the curfied perception of cause-effect relationships, as well as potential policy interventions. This
rent challenge of land abandonment in European mountain regions, we aimed to capture
also applies to land abandonment analysis in mountain regions. In our analysis of the
the trend that “various human-environment conditions react to and reshape the impacts
of drivers differently, leading to specific pathways of land-use change” [62] (p. 266). As
abandonment is a highly complex and gradual process, the observation and differentiation
for types of areas at the European level are methodologically difficult. Capturing the vari-
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ous steps of initial reduction in agricultural and forestry intensity, and gradual transition
toward temporary, transitional and permanent abandonment requires fine, geographical
detail, and the process steps usually can only be delineated along specific cases. Past
and recent studies have underscored the great variety of processes and diverse sets of
influencing drivers, and sector and institutional responses.
As the background study [22] underscores, the pertinence of the problem to secure
land management in mountain areas is at the origin of the evolution of important policy
instruments [63] and is impacting current discourses of policy reform [33,36,64]. The
limited effectiveness of related policies points to inherent obstacles and an assessment bias
toward the prioritization of farm competitiveness versus other, interrelated policy goals.
While respective studies are largely aware of this trade-off, the adaptation of policy and
national implementation are adopting such perspectives only by and by. This expert-policypractice tension with regard to face land abandonment pressures in mountain regions as a
persistent and trans-boundary problem involves a series of inter-related aspects:
-

-

-

-

-

-

-

The large variety of causes for land abandonment across European regions and
the methodological complexity in assessing land\-use changes and status blur the
common and large-scale triggers for long-term underlying trends. Scale aspects and
the multitude of drivers contribute to a simplified understanding of areas taken out
of management [9,65].
Although an increased attention to local assets and opportunities of remote and
mountain regions is visible, myths about causes are still predominant [62]. These
relate particularly to overly generalized views on focusing on the present land use
(path-dependency), role of forest areas, urbanization processes and globalization as a
unifying, but undervalued aspect.
Processes of land abandonment, natural successional transition and marginalization in
remote regions of Europe lead to a decline in pastures, grassland, and arable habitats
as well as an increase in scrub and forests. This implies pressures on high nature value
(HNV) farmlands, loss of biodiversity and viability of farm units in these areas [66].
On the other hand, these re-vegetation trends might improve soil organic matter
content, enhance carbon sequestration and contribute to regulating water flow to
prevent flooding, particularly in mountain areas [2,65,67].
Land management in mountain areas is key for providing important ecosystem
services for local and trans-regional demand [26]. These functions are represented
in public discourse often as public goods [68,69], the specific shaping of features
of landscapes and landscape development [47,70–72], securing heritage features of
cultural landscapes [73] and the diversity of habitats and biodiversity, thus ensuring
place-specific nature contributions to society [74,75].
While there might also be some benefits from land abandonment due to species reestablishment and the development of new habitat mosaics in mountain regions [16,67],
several studies assess that a decline in habitat heterogeneity and species diversity
across mountain landscapes is predominant [9,65,67]. This is due to the fact that
species that benefit from land abandonment are often generalist species of low biodiversity value [76].
Beyond human-nature relationships, land abandonment in mountain areas is contingent on issues of location (accessibility), cultural heritage and social preference.
In particular, prospects for regional performance and transnational perspectives on
functions of land use are of decisive influence [77,78].

Large-scale influences are increasingly experienced as persisting pressures for mountain regions [25]. The observed land-use changes and impending risk for land abandonment
in this study [22] underpin a long-term concern for viable practices of land management in
mountain areas. The spatial dimension of agricultural transformation [79] is particularly
driven by spatial concentration processes, due to the intensification of a part of the sector [4,62] leading to regional concentration effects [3] with tremendous consequences for
mountain areas. Even within these areas, internal shifts in land use and intensification and
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abandonment processes have to be differentiated [27]. The CAP is shown to pay substantial
attention to these challenges in elaborating the dedicated policy instrument of LFA/ANC,
which, however, falls short of “compensating” or overcoming the pressures, particularly in
remote mountain areas. Much of the remaining policy concern is due to the implicit tradeoffs in the overall policy framework and the limitations of policy action to tackle inherent
market mechanisms and socio-ecological frameworks [80]. Therefore, “(p)olicy responses
to land abandonment in Europe must move beyond agriculture-oriented schemes under
the purview of the Common Agricultural Policy to incorporate a range of independent,
holistic rural development programs” [65] (p. 1). Such a perspective advocated by various
researchers should be adopted by policymakers to overcome overly narrow agriculturaloriented rural policy, including particularly contextual conditions of mountains, long-term
trends of ‘rural shrinkage’ [32] and human-nature relationships at the core of land-use
decisions and outcomes. The current pandemic intensifies these pressures and aggravates
the need for diverse, context-specific local support in mountain areas. Ongoing discussions
of CAP reform might improve the respective responses, but reluctance to open up to such
an encompassing policy framework and regional development practice seems widespread.
On the other hand, prospects to turn toward a pathway-enhancing action, inspired by the
‘Long-Term Vision for Rural Areas’, which is now being initiated, still seems limited.
5. Conclusions
Land-use development is not just an issue of adjusting management to local and
regional contexts and sector performance, but is dependent on the interplay of all sectors
and drivers of respective socio-ecological systems. In providing a comprehensive survey
on the experience and future risk for land abandonment, analyzed at various scales and for
geographically specific areas, the high incidence for uneven spatial effects becomes clear.
Mountains have long been under pressure with regard to maintaining agricultural land
management that has increasingly concentrated on extensive grassland systems. This has
led to place-specific habitats that dispose of, to a large extent, high nature value farmlands.
These consequences present the particular threat arising from the further decrease in
managed land within these geographical contexts.
Land abandonment is, however, characterized by a much more complex system of
cause–effect relationships and effects. The analysis of a host of diverse studies in the past
and our synthesizing study for the European Parliament provide powerful evidence of a
combination of many factors for which sometimes, one is predominant over the others.
However, in general, mutually reinforcing effects lead to ‘spiraling down’ processes for
land management. These cause-effect chains and threatening outline are particularly
valid in mountain regions with high internal differences and specific regional ‘hotspots’
of abandonment. From current observations and data analyses, there is no ease in this
problematic situation in sight for the coming decade.
The main driver for the land-use management and land change prospects are contingent on ongoing intensification processes, due to technological changes and uneven
agricultural competitiveness conditions. As long as the approval for a narrative to foster
efficiency, technological progress and growth in productivity, i.e., intensity, is the leading
paradigm, any strategy to cope with land abandonment and marginalization processes
will face almost insurmountable obstacles, as it always would act in a framework of
‘compensation’-relative deficiencies in competitiveness.
The deep concern for dealing with the ‘failures’ or ‘restricted impact’ of past CAP
has spurred concern to reflect the challenge of land abandonment and to revise the agricultural policy framework. It touches on a crucial issue of reorienting CAP policy outline
and implementation to address, from top-down, the risk of falling short of providing
effective and sufficient scope for instruments addressing ecological needs and mitigating
the detrimental effects of land abandonment, particularly in mountain regions. It seems,
therefore, necessary to conceive appropriate policy measures beyond CAP, including a
comprehensive array of policies with interrelated effects on land management aspects.
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Such a wide scope of policy instruments would include regional and social policies (structural funds), environmental regulation, infrastructural organization and public services
for remote regions, and should be addressed also by the recent EC policy reorientation in
Green Recovery.
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