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Abstract: This commentary debates on the role of multiple socioeconomic drivers of fringe land
degradation (including, but not limited to, population and social dynamics, economic polarization,
and developmental policies), as a novel contribution to the desertification assessment in Southern
European metropolitan regions, a recognized hotspot of desertification at the global scale. Expanding
rapidly all over the world, metropolitan regions are a geographical space where land degradation
drivers and processes assume typical relationships that require further research supporting dedicated
policy strategies. To assure a better comprehension of the environmental-economic nexus at the base
of land degradation in peri-urban areas, we provided a classification of relevant socioeconomic and
territorial dimensions in both macro-scale and micro-scale degradation processes. We also identified
the related (contextual) factors that determine an increased risk of desertification in metropolitan
regions. Micro-scale factors, such as agricultural prices and off-farm employment, reflect some
potential causes of fringe land degradation, with a mostly local and on-site role. Technological
change, agricultural prices, and household income influence land vulnerability, but their impact
on fringe land degradation was less investigated and supposed to be quite moderate in most cases.
Macro-scale factors such as population density, rural poverty, and environmental policies—being
extensively studied on a qualitative base—were taken as important drivers of fringe land degradation,
although their impact still remains undefined. Regional disparities in land resource distribution,
rural poverty, and unsustainable management of environmental resources like soil and water were
indirect consequences of land degradation in peri-urban districts. Based on a comparative review
of theoretical and empirical findings, strategies mitigating degradation of fringe land and reducing
desertification risk in potentially affected metropolitan regions were finally discussed for the Northern
Mediterranean basin and generalized to other socioeconomic contexts.

Keywords: land degradation; economic system; local development; macro-scale drivers; micro-scale
drivers; southern Europe

1. Introduction

Economic re-organization of regions and countries implies changes in land resource
availability, sometimes altering ecosystem quality and biodiversity [1–3]. Earlier studies
have recognized economic uncertainty and ecological risk as key factors at the base of
land degradation processes that involve group social change, local cultures, and policy
action [4–6]. Biophysical and anthropogenic factors at the base of ecosystem changes stimu-
late an increasing attention of both theoretical and applied science to land degradation [7–9].
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Both approaches are oriented toward a better comprehension of the consequences of ecosys-
tem degradation on societies and economic systems [10,11].

Wealthier economies underwent a rapid expansion over the last century [12–14]. A
more or less considerable part of this development was achieved at the expenses of eco-
logical quality, ecosystem functioning, landscape integrity, and biodiversity stock [15–17].
Economic growth, social inequality, and their relations with soil resources and land qual-
ity at large [18–20] provide examples of the interplay between proximate causes and
direct factors associated with desertification risk [7,21,22]. The broad debate on sustain-
able development—de facto linked with desertification risk—is in turn embedded in the
analysis of complex interactions between biophysical and socioeconomic dimensions of
change [9,23,24].

As a possible departure from sustainable growth paths [25], land degradation in
Mediterranean Europe was reflective of the continuous interplay among environmental,
economic, and social systems—based on both proximate causes and underlying dimen-
sions [26–28]. Multiple definitions of land degradation were proposed on the base of
landscape characters, geographical area, time horizon, spatial scale, and socioeconomic
contexts [29]. Despite the multiplicity of desertification notions inherent in recent litera-
ture [30], the most widely accepted definition is the one given by United Nation Convention
to Combat Desertification (UNCCD) in 1977, implying ‘land degradation in arid, semi-arid
and dry sub-humid areas resulting from various factors, including climatic variations and
human activities’ [31].

Earlier studies stated that land degradation in the last century has increasingly spread
throughout moderately dry regions nearly everywhere, negatively affecting the function-
ing of advanced economies more seriously than before [32]. Although landscapes show
intrinsic transformations that encompass some (latent) forms of natural degradation [33],
the ecosystem ability to recover may balance such transformations [34]. However, human
pressure can be more intense and prevent the natural ability of ecosystems to recover, gen-
erating net degradation [35]. In these regards, human factors are intended as key drivers of
land degradation in Mediterranean-type ecosystems [24].

Especially in official documents released from the UNCCD, land degradation was
depicted, for a long time, as a ‘rural’ issue affecting areas that display a development gap
with the strongest regions of the ‘global north’ [17]. The UNCCD Annex IV—specifically
designed for the Mediterranean basin—highlights the dual development of central locations
and marginal regions, focusing on the vulnerability of agro-forest ecosystems to climate
change and anthropogenic impacts [10]. However, less attention was devoted on global
processes of peri-urbanization and the intrinsic linkage with land degradation [36].

Being not exquisitely associated with rural development [37], the present study as-
sumes land degradation in a ‘peri-urbanized world’ as a global issue that requires different
responses for strictly rural regions and peri-urban areas [38] and justifies further studies
on the latent nexus between land degradation and peri-urbanization [39]. Despite peri-
urbanization not being a very recent process in advanced economies, the effects of climate
warming, soil resource depletion, natural vegetation degradation, and rising human pres-
sure in peri-urban areas manifested more recently with considerable intensity and low
predictability [40]. Southern Europe, a region with increasing risk of land degradation
and massive peri-urbanization and soil consumption since the early 1970s [39], seems a
representative example of both dynamics [41]. One of the most representative and icono-
graphic images of such issue is reported in Figure 1. This picture was realized and used
for environmental awareness purposes by the Municipal Agency of Water Management of
Barcelona, Spain. The image links intuitively the dynamic theme of urban growth (depicted
with a compact settlement in Barcelona) with the dynamic issue of a desert, creating a
particularly effective visual representation of the main topic of the present commentary.
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Figure 1. An iconographic representation of the ‘urban desert’ in a visual image used within 
environmental education programs in Catalonia, Spain (Source: Aigues de Barcelona). 
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Mediterranean context and emphasizing (i) the socioeconomic processes that shape land 
degradation, (ii) the ecological impact of land degradation, (iii) the (positive and negative) 
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implement to contrast desertification risk [44]. 

While peri-urbanization is not a completely new process [45], what is rather new—
and deserving of particular attention in positive approaches—is the dynamic association 
between land degradation, climate warming, and rising human pressure in fringe 
districts, which was more and more severe over the last two-three decades [46]. Dealing 
with socio-environmental contexts under rapid changes in fringe districts [47], our paper 
documents the importance of identifying (and continuous monitoring) land degradation 
hotspots in peri-urban regions as effective policy targets [48]. In this perspective, a 
commentary illustrating a brief review of recent literature and reorienting the debate on 
the socio-environmental role of land degradation in peri-urban fringes is appropriate in 
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official statistics and maps made available from Eurostat and the European Environment 
Agency. Section 3 delineates a logical framework aimed at investigating the ecological 
processes and the contextual drivers of land degradation in peri-urban areas. The 
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keywords such as ‘land degradation’, ‘desertification’, ‘peri-urban areas’, and 

Figure 1. An iconographic representation of the ‘urban desert’ in a visual image used within environ-
mental education programs in Catalonia, Spain (Source: Aigues de Barcelona).

Based on these premises, our study provides, likely for the first time in the recent
literature, a brief review of the role of distinctive ecological processes and the related
socioeconomic factors as potential drivers of land degradation in peri-urban areas of
Southern Europe, as a result of spatial disparities, social inequalities, and economic
polarization [42]. More specifically, we identify and briefly discuss—with a holistic
perspective—multidimensional phenomena at the base of land degradation in the Mediter-
ranean basin, a world hotspot for desertification [43]. This commentary was based on
a literature review evaluating the consistency of established knowledge on the specific
Mediterranean context and emphasizing (i) the socioeconomic processes that shape land
degradation, (ii) the ecological impact of land degradation, (iii) the (positive and negative)
implications on local communities, and (iv) formal/informal responses that societies can
implement to contrast desertification risk [44].

While peri-urbanization is not a completely new process [45], what is rather new—and
deserving of particular attention in positive approaches—is the dynamic association be-
tween land degradation, climate warming, and rising human pressure in fringe districts,
which was more and more severe over the last two-three decades [46]. Dealing with
socio-environmental contexts under rapid changes in fringe districts [47], our paper doc-
uments the importance of identifying (and continuous monitoring) land degradation
hotspots in peri-urban regions as effective policy targets [48]. In this perspective, a com-
mentary illustrating a brief review of recent literature and reorienting the debate on the
socio-environmental role of land degradation in peri-urban fringes is appropriate in both
environmental studies and regional planning.

Based on the novelty of the issue at stake, and the narrative/illustrative aim of the
study, our article follows a structure typical of a commentary. Section 2 summarizes trends
toward peri-urbanization in Europe and, more specifically, in the Northern Mediterranean
basin. Some specific information and data were derived from analysis of official statistics
and maps made available from Eurostat and the European Environment Agency. Section 3
delineates a logical framework aimed at investigating the ecological processes and the
contextual drivers of land degradation in peri-urban areas. The assumptions in this chapter
extensively benefited from a literature review based on extensive searches on scientific
references’ databases—namely Google Scholar—using keywords such as ‘land degradation’,
‘desertification’, ‘peri-urban areas’, and ‘metropolitan regions’. References’ search was
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not temporally limited. Section 4 identifies and discusses the main processes of land
degradation, highlighting the importance of models and empirical approaches that clarify
the interaction between multiple drivers of land depletion along urban fringes. Section 5
reviews (formal and informal) strategies and candidate actions mitigating fringe land
degradation in socioeconomic contexts typical of Mediterranean Europe. Discussion in
both Sections 4 and 5 benefited from the extensive literature review used to delineate the
logical framework in Section 3. Finally, Section 6 concludes this work delineating a new
interpretation of the environment-economy nexus responsible for fringe land degradation,
generalizing policy implications to broader socioeconomic contexts.

2. Peri-Urbanization in Southern Europe

Increased accessibility, agglomeration factors, late industrialization, decentralized
development processes, tourism specialization, and more recently, ‘counter-urbanization’,
which is fueling a short-range population mobility from urban areas, are the main drivers
of settlement expansion into rural areas, exerting an indirect impact on land degrada-
tion [45,49,50]. Following a long phase of radio-centric and compact urban expansion since
World War II, an intense peri-urbanization in southern Europe took place in the 1960s and,
more evidently, in the 1970s [39]. In this context, soil consumption became one of the most
relevant aspects of land degradation in advanced countries where a large part of rural
territories underwent peri-urbanization [36]. This phenomenon was particularly intense
in the advanced economies of the Northern Mediterranean basin and led to a progressive
consumption of fertile soils in the 1980s and the 1990s [51]. Recent initiatives of environ-
mental monitoring at the continental scale in Europe (including the Global Monitoring and
Environmental Surveillance (GMES) Copernicus Land program based on extensive use of
satellite imagery and Geographic Information System tools) revealed a particularly evident
dispersion of residential settlements around major cities in the Mediterranean region, as
a response to land speculation, economic stimuli, changes in lifestyles, and commuting.
The two examples depicted in Figure 2 (Rome and Lisbon) are representative of originally
compact cities evolving rapidly toward sprawl. Similarly with these examples, metropoli-
tan regions around central cities were demonstrated to include the majority of dispersed,
discontinuous, and low-density settlements in Southern European countries [52].
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Figure 2. Dispersed urban morphologies in Southern Europe; examples from land-use maps of
Rome (left) and Lisbon (right). Maps derived from Land Copernicus Urban Atlas (disseminated
by European Environment Agency within the Global Monitoring and Environmental Surveillance
(GMES) initiative) indicate urban fabric with red colors; a less intense red indicate discontinuous and
low-density settlements (Source: own elaboration on Urban Atlas maps).
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Although Mediterranean regions were known as the most compact and dense settle-
ment models in the European continent [53], such morphological features were progres-
sively lost [42] as a result of the continuous interplay of global and local (economic) forces.
A comparative analysis of trends over time in independent indicators such as settlement
area in total landscape and per-capita built-up area clearly demonstrates such processes
(Table 1). On average, a transition toward dispersed settlements in peri-urban spaces was
particularly evident in southern European countries [25], in respect with the dynamics
observed in Western, Northern, and Central Europe [39], although with intrinsic differences
across countries that may reveal the importance of local contexts and the differential action
of key drivers of change [54]. Although the major countries in Europe (Germany, France
and, in part, Italy) showed a particularly high percent share of settlements in total land-
scape (values largely above the European average), Mediterranean countries such as Greece,
Spain and, in part, Portugal, displayed a high (or moderately high) increase over time
in settlement area (2009–2018), in common with some northern European countries (e.g.,
Sweden, Estonia). Per-capita built-up area, an indicator of land-use efficiency and urban
sprawl, classifies settlements in Mediterranean European countries as particularly compact
(low per-capita built-up area), on average [55]. However, the per-capita amount of built-up
land increased rapidly in these countries, especially in Greece, Portugal and, partly, Italy,
with per cent rates above the European average [42]. Taken together, these results delineate
a moderate transformation of metropolitan landscapes in Southern Europe moving from
compact and dense settlements to a more sprawled, low-density urban fabric, in line with a
transition already observed in other European countries [53]. These building dynamics,
referring to a crisis/early post-crisis phase, add to a long urbanization-suburbanization
cycle. Population expansion determined massive soil consumption and urban growth into
cropland between the early 1960s and the late 2000s [39,45,50].

Table 1. Selected indicators of urban expansion in European countries by year (source: authors’
elaboration on Eurostat data).

Country
Settlement Area in Total Land (%)

Country
Per-Capita Built-Up Area (m2)

2009 2012 2015 2018 Change (%) 2009 2012 2015 2018 Change (%)

Latvia 3.2 3.5 4.0 3.8 2.1 Netherlands 431 457 472 457 0.7
Estonia 3.4 3.8 4.5 4.3 2.9 Italy 440 459 472 484 1.1
Finland 3.4 3.8 4.0 4.0 2.0 Un. Kingdom 442 430 431 427 −0.4
Sweden 3.6 4.4 5.1 5.0 4.3 Germany 527 553 565 587 1.3
Greece 4.4 4.8 5.2 5.8 3.5 Poland 532 594 624 634 2.1

Lithuania 4.4 3.7 4.7 4.7 0.8 Slovakia 538 515 536 632 1.9
Spain 4.9 5.0 5.1 5.4 1.1 Luxembourg 543 628 512 565 0.5

Slovenia 5.8 5.8 6.2 6.4 1.1 Spain 562 556 573 578 0.3
Slovakia 5.9 5.7 5.9 7.0 2.1 Greece 562 577 628 710 2.9
Ireland 6.0 6.7 6.5 6.7 1.3 Belgium 573 538 582 584 0.2
Poland 6.5 7.2 7.6 7.7 2.1 Slovenia 579 571 609 625 0.9
Austria 6.5 7.0 7.2 7.8 2.2 Portugal 588 602 621 689 1.9

Portugal 6.7 6.8 6.9 8.0 2.2 European Union 616 644 673 673 1.0
European Union 7.2 7.6 7.9 8.2 1.5 Czechia 624 588 616 634 0.2

Hungary 7.6 7.3 7.5 8.5 1.3 Austria 654 695 704 740 1.5
Czechia 8.3 7.8 8.2 8.5 0.3 Hungary 703 681 704 812 1.7

Italy 8.6 9.1 9.5 9.7 1.4 France 834 841 835 845 0.1
France 9.6 9.8 9.8 10.3 0.8 Lithuania 899 804 1053 1091 2.4

Luxembourg 10.4 12.9 11.2 13.1 2.9 Ireland 922 1016 961 973 0.6
Unit. Kingdom 11.2 11.2 11.5 11.6 0.4 Denmark 970 1021 1052 1054 1.0

Germany 12.1 12.4 12.9 13.6 1.4 Latvia 970 1127 1297 1276 3.5
Denmark 12.4 13.2 13.9 14.2 1.6 Estonia 1164 1316 1541 1484 3.1

Netherlands 19.1 20.5 21.4 21.0 1.1 Sweden 1718 2084 2344 2223 3.3
Belgium 20.2 19.5 21.4 21.7 0.8 Finland 2137 2338 2459 2448 1.6
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3. An Empirical Approach Identifying Drivers of Fringe Land Degradation

To better qualify the relevant drivers of fringe land degradation in Mediterranean
Europe, the studied soils have been frequently classified in three functional types (Figure 3):
(i) ‘strictly desertified’ areas, mainly dryland with ‘functional sterility’ of soils; (ii) ar-
eas classified at risk of desertification, sometimes mixed with ‘strictly desertified land’,
displaying ecological traits similar with desertified land, but with specific factors (e.g.,
vegetation cover, land-use, climate) mitigating land degradation; and finally, (iii) vulner-
able (or sensitive) areas where land degradation is active locally, having partially lost
their ecological and economic potential, and thus being considered at a very early stage of
desertification [56–58].
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Figure 3. Examples of fringe land following the classification in three functional types (left: type (i)
dryland, middle: type (ii) mixed land, right: type (iii) sensitive land (see the extensive description in
the text above); source: authors’ photographic archive.

The spatial distribution of these soil classes in peri-urban spaces of Southern Europe is
largely unknown [59]. Recent literature has occasionally documented how land degradation
can be interpreted assuming that it depends, distinctively at the local and regional scale, on
the interaction between social, economic, environmental, cultural, political, and institutional
factors [60]. A flow-chart illustrating some relevant examples is provided in Figure 4.
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In this view, investigation of land degradation trends in peri-urban areas should
more carefully consider the relationship between the ‘urban’ socioeconomic dimension
and the ‘regional’ settlement structure [61]. In other words, diversified phenomena at the
base of land vulnerability to degradation should be discussed in light of demographic,
economic, and environmental processes underlying metropolitan structure [62]. We as-
sume peri-urban spaces—understood as morphological and functional structures—are not
self-sufficient in sustainable development because of the intense (and increasing) human
pressure, and thus require environmental protection strategies against land consumption
and soil depletion [63].

The operational framework proposed in this commentary classifies land degradation
drivers into macro-scale and micro-scale factors [6]. This allows a refined understanding of
socio-environmental processes from multiple, disciplinary perspectives [64] and suggests
approaches suitable for permanent monitoring and modeling [34,50,65]. The starting
point of this approach identifies the economic agents at the base of land degradation [66].
Agents’ decisions were better understood when evaluating their own characteristics, such
as background, preferences, and resources [67]. Broader forces shape agents’ characteristics
and decision variables [68]. These factors influence agents’ decisions through diversified
channels, among which local markets, new technologies and information, infrastructures,
institutions, and local communities play a key role [69–71].

4. Individual Processes and Contextual Factors of Fringe Land Degradation
4.1. Macro-Scale Factors

Identification of macro-scale factors of land degradation depends on the difficulty to
assess their intrinsic relationship [17]. Macroeconomic dimensions of change affect socio-
environmental decisions through complex paths of change, and many of these linkages are
indirect [15]. Investigating such linkages requires data that often do not exist or are of bad
quality, because data availability is restricted to a partial country coverage or inappropriate
resolution scale [16,72,73]. In the following paragraphs, we summarize the main factors
assumed as relevant in shaping land degradation processes in peri-urban areas.

4.1.1. Population Growth

Land degradation is associated with increasing population and a rising demand for
buildable land, food, and fibers [1]. Growing population in suburban locations affect job
markets, possibly inducing technological progress and institutional changes [74]. This may
contribute to reduce pressure on neighboring croplands and forests [75], while determining
on-site soil consumption along peri-urban fringes [76]. Although earlier studies have
documented a positive correlation between population growth and land degradation, these
findings remain often mixed and fragmented [77]. A comprehensive understanding of
this issue will benefit from a comparative analysis making explicit the spatial relationship
between population increase and land degradation in representative cases [60]. At the
same time, population mobility typical of metropolitan regions lead to a discrepancy
between carrying capacity and demographic density in affected areas [54]. Such movements
contribute to determine environmentally unstable conditions and potentially threatening
soils and landscapes [45]. It was also demonstrated how a high population density does not
necessarily trigger land degradation, being more dependent on the combination of various
aspects that include land-use and settlement patterns (compact vs. dispersed), economic
conditions, and land management practices, which are particularly evident in peri-urban
areas [24]. Suburban population growth added to the negative impact of (global and local)
warming (driven by both climate change and urbanization) leading sometimes to drastic
conditions [36] that are particularly evident in fringe districts [46].

4.1.2. Human Pressure on Land

Although population growth may have (mostly indirect) consequences on land degra-
dation, human pressure derived from non-demographic pressures is likely more important,
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as a result of practices such as relocation of people to the sea coastal borders because of
tourism development, and concentration of industrial activities in fringe districts [58,76,78].
These phenomena negatively impact the environmental quality in suburban districts, be-
cause civil, industrial, and agricultural land-use compete for water and soil resources [79].
In the short term, tourism concentration is expected to influence urban sprawl in more
accessible peri-urban districts, triggering land fragmentation in ecologically fragile ar-
eas, inducing infrastructural development [80]. In the long term, tourism development
stimulates more dense settlement growth and may consume fertile soils suitable for agricul-
ture [53] around cities and in economically dynamic, flat districts [81]. However, tourism
development may indirectly strengthen environmental awareness stimulating indirect
responses to land degradation [44], with an increasing hedonic value of natural heritage in
sparse sites [38].

4.1.3. Agriculture

Crop intensification is another example of human pressure on fringe land [58]. Over-
stocking, over-cultivation, and deforestation (directly or indirectly) induced by urbanization
gave additional stimuli to land degradation in such conditions [72]. The nature of property
rights on land [12], the governing institutions [44], as well as cultural and family tradi-
tions [69], may in turn impact these dynamics either positively or negatively, although their
influence was assumed to be less important in peri-urban districts than in strictly rural
areas [30]. A low soil productivity in fringe districts affect yield fluctuations, also due to
reduced precipitations and prolonged droughts [82]—a consequence of heat waves typical
of urban environments [83]. Such dynamics may discourage topical investments [84] and
appropriate conservation practices [85] in fringe land, determining a depreciation of suit-
able land for agriculture and exposing them to increased building speculation [86]. Some
examples of agricultural dynamics possibly leading to degradation of fringe Mediterranean
land are illustrated in Figure 5, evidencing, from left to right, farm extensivation and land
take by isolated buildings [51], greenhouse development in districts experiencing intense
residential sprawl [39], as well as crop abandonment in fertile areas [87].
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Policies addressing agricultural development in peri-urban regions should therefore
trigger a vicious circle producing a distortion that may enhance the spatial polarization
in ‘favorable’ and ‘less favorable’ districts, most severely affected by physical deterio-
ration and monetary depletion of land resources [2]. While remaining highly dynamic
and wealthy [88], peri-urban districts have more recently experienced a downward spiral
degrading natural resources and creating unsustainable conditions for future develop-
ment [89]. In this perspective, the abandonment of traditional agricultural systems in
suburban districts was largely documented as, together, cause and consequence of land
degradation [54].
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4.1.4. Socioeconomic Development

A focus on environmental-economic transitions in fringe districts is appropriate to
delineate the intrinsic mechanisms at the base of complex development paths in metropoli-
tan regions [46]. A higher (hedonic) value of fringe landscapes, and the expanded state
capacity to enforce land protection, are possible examples of such dynamics [14,34,75]. At
the same time, both wealth accumulation and poverty have been seen as causal factors
and consequences of land degradation [47], being in turn associated with local impacts of
climate warming, e.g., precipitation reduction and heat waves leading to water shortage
and droughts [66]. In rural contexts, poverty was demonstrated to be a socioeconomic
condition associated with recurrent drought, soil degradation, and desertification risk [90].
In economically disadvantaged dry regions of Mediterranean Europe, it is assumed that
local communities are sometimes characterized by vulnerability to natural disasters and
limited access to a variety of public or private (upper-level) goods and resources [16,91].
Such background conditions corroborate the idea that poverty is associated with both
economic marginality and land degradation [92]. Institutional mechanisms, governance
frameworks, policy measures, and local markets can exacerbate or mitigate such rela-
tionship [62], although further evidence is needed to document the intrinsic impact of
mitigation measures [51].

On the contrary, in peri-urban areas, the mechanisms through which poverty shapes
land degradation have been rarely addressed [93], and comparative investigation e.g., on
the impact of urban unemployment on peri-urban farming is particularly appropriate to
ascertain such dynamics [94]. For instance, [90] documented the progressive reoccupation
of fertile and productive, but partially abandoned, peri-urban land for farming driven
by ‘working poors’ and young/middle-age urban employees losing their job because of
the 2007 crisis in Athens, Greece. Since this farming type is substantially extensive and
environmentally low impact, the final outcome of the process was the revitalization of farm
activities and an indirect containment of speculative pressures on land.

4.2. Micro-Scale Factors

The adoption of unsustainable practices in agriculture—and possibly in other eco-
nomic sectors—was demonstrated to be a factor of land degradation in southern Eu-
rope [66], although specific evidence on mechanisms dealing with fringe land degradation
is lacking. Assuming both households and companies act as a source of change [37], in-
vestigating the micro-scale causes of land degradation will benefit from a comparative
investigation of (i) prices of agricultural products and inputs, (ii) property regimes, and
(iii) changes in agricultural technology [15], among others. These transformative processes
may be considered as possible engine of soil degradation in metropolitan regions, alone or
more frequently, in synergy with other factors of change.

4.2.1. Agricultural Prices

Higher prices for agricultural products stimulate land over-exploitation, possibly
reflected in soil degradation, and push additional land into production [72]. This scheme,
originally adopted to explaining rural development in emerging countries [14], can also
be adopted for land degradation analysis in peri-urban regions of advanced economies,
when a persistent conflict for land exists between agriculture, industry, and residential
settlements [69]. In some cases, it was demonstrated how peri-urban farmers exhibit a
preference for subsistence-type farming and may respond to higher prices by reducing
the surface of cultivated land [95], although there is no specific evidence for this behavior
in peri-urban farms [86], and the possible factors at the base of such transformations
can be multiple and difficult to ascertain. Moreover, how changes in agricultural input
prices influence land degradation may lead to unclear evidence, not only in metropolitan
regions, but also in the ‘rural’ world [29]. For instance, higher fertilizer prices lead farmers
to adopt more extensive production systems that use more land and less fertilizers [26].
However, the higher costs associated with increased fertilizers make the agriculture less
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profitable [8], with indirect effects on both crop intensification and extensivation [44].
Long-term dynamics of agricultural prices—taken as a relevant economic impulse of land
degradation [51]—need further investigation.

4.2.2. Land Prices and Property Regimes

Land prices are directly dependent on technological progress and infrastructures that
will make cultivation profitable in the coming future, in turn incorporating short-term
prospects of such improvements [12]. At the same time, land prices in fringe districts
may not reflect the agricultural potential but rather speculation that purchasers will profit
from selling the land at a given date in the future [68]. Such dynamics were occasionally
documented in fringe areas surrounding large Mediterranean cities—whose territory is
structurally sensitive to land degradation due to climate aridity, poor soils, and vegetation
cover [39]. However, these processes could be negligible (or at least, less important) for
land degradation in developed economies where property regimes are more precisely
defined [25]. Because of mixed research findings [51], there is still scope for investigating
the relationship between land prices and unsustainable soil management in fringe contexts
exposed to soil degradation [14,33,75]. Within metropolitan regions, since farms on rent
land were sometimes increasing in number, size, and environmental impact [86], this
process can be relevant for fringe land protection and strategies mitigating degradation of
peri-urban soils [40,82,96].

4.2.3. The Impact of Technological Change

Technology has both a direct impact on farmers’ behavior and an indirect effect re-
sulting from its impact on product and factor prices [3]. Technological change that pushes
yields without significantly altering labor or capital requirements are expected to impact
land degradation via crop intensification [72]. Degradation intensity is assumed to be
higher if technological changes are labor- or capital-saving [97], suggesting that agricultural
research and policies designed to preserve land quality should focus on promoting prof-
itable technologies that are labor and capital-intensive [84]. Technological inputs have also
indirect effects on production, labor, and factor markets [92]. Similarly, capital-intensive
technologies might have the same effect when farmers have limited access to capital [98].
In both perspectives, empirical evidence is still limited for the ‘rural’ world, and a specific
rationale for peri-urban regions is completely lacking [89].

4.3. A Summary Perspective

While empirical studies on macro-economic—and especially micro-economic—factors
of land degradation are generally restricted in advanced economies, metropolitan areas are
considered a representative ‘laboratory’ of the economic interactions among the possible
agents (directly or indirectly) involved in land degradation [46,96,99]. An example of such
interactions, generating both positive and negative impacts on land degradation, is reported
in Figure 6 and deals with constraints and opportunities faced by peri-urban farmers. This
framework may delineate a sort of ‘multidisciplinary arena’ [46,96,97,99], whose intimate
comprehension needs integration of empirical approaches, comparative fieldwork, and
in-depth analysis of case studies providing solid positive and normative foundations.

Application of such integrated frameworks to representative case studies in France [86],
Spain [87], and Italy [51] confirms the appropriateness of a ‘constraints vs. opportunities’
thinking when evaluating the (mixed, both positive and negative) role of peri-urban farm-
ers as land degradation agents. With this perspective in mind, our study stimulates further
investigation on agronomic practices specifically run-in peri-urban areas and aimed at
testing the validity of the interpretative framework proposed here. This research will also
clarify some working assumptions that are still underexplored in advanced economies [46].
Examples of formal and informal practices partly or fully in line with sustainable manage-
ment of peri-urban soils and high-quality landscape conservation are reported in Figure 7.
Examples include both high- and low-productivity Mediterranean landscapes character-
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ized by climate dryness and human pressure where, however, vegetation cover, agronomic
practices, and local development coexist limiting the negative externalities of economic
activities on environmental quality, thanks to the key role of local farmers.
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5. Discussion

Reconnecting socioeconomic impacts on a regional scale with the ecological-territorial
dynamics on a local scale certainly contributes to an enriched knowledge of local commu-
nities, outlining how a study of differences based on assumptions of non-linearity and
complex thinking is a key to understanding socio-environmental trends in Southern Eu-
rope. Although urbanization has been related to economic development and demographic
change, heterogeneous patterns and processes of growth and regional change reflect the
uneven distribution of urban development, the subtle impact of demographic dynam-
ics, and the implications for land resource management and environmental sustainability.
Differences in patterns of urban growth and change in a paradigmatic region such as
Mediterranean Europe—often masked by official statistics indicating a sharp increase in
metropolitan population—reflect regional divisions in socio-demographic, economic and
environmental dimensions.

The present commentary discusses the spatio-temporal evolution of land degradation,
a global environmental issue with important socioeconomic implications, and its possible
relationship with regional development processes [11,25,100]. The study documents how,
after a prolonged urbanization phase across the Mediterranean basin, urban sprawl is still
evident in the last decade, although with different intensities and spatial directions [46].
This high-impact morphology is more and more associated with the rising impact of
climate warming and anthropogenic pressures on land quality and soil fertility in peri-
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urban areas [36]. Since heterogeneous processes of soil degradation complicate assessment
and limit the development of efficient action plans [101], empirical findings from recent
literature were analyzed here, integrating three disciplinary perspectives (environmental
sustainability, regional economics, and geography, spatial planning). Results of such a
review may delineate suitable mitigation strategies for degradation processes [20,22,102].

Earlier studies have intended land degradation as a particularly complex and com-
posite phenomenon, documenting how different dimensions of the land resource base
(e.g., soil, vegetation, climate) have changed for the worse because of mixed environmental
and socioeconomic causes [85,103,104]. Theoretical and empirical research focusing on
the socioeconomic factors that impact (or interact with) fringe land was consolidated in
recent decades, despite bringing to mixed and partial results in most cases [10]. With this
perspective in mind, peri-urban areas are sometimes assumed as a sort of ‘laboratory’ of
land degradation [50], because of the interplay of a particularly wide range of climatic and
human drivers, from local warming to on-site soil pollution, from land speculation for
building to farm abandonment, from intensive construction to mining activities—usually
concentrated in smaller areas than observed in the strictly ‘rural’ world [101].

5.1. Coping with Degradation of Fringe Land: A Geo-Economic Perspective

The generalized increase in the level of land vulnerability to degradation documented
for several metropolitan regions in Mediterranean Europe indirectly reflects how the classi-
cal center-periphery model, based on mostly linear relationships among relevant drivers,
was progressively losing strength [36,39,58]. More diluted and entropic relationships have
taken place, as an intrinsic characteristic of polycentric settlement models taking place,
more or less rapidly, in southern Europe [53]. What measure regional disparities affect the
spatial distribution of vulnerable land [105] and the role of social inequality and economic
polarization are still unclear [19]. Elements such as the nature of governing institutions,
the persistence of cultural and family traditions at the local scale, and the nature of land
property rights [44], further complicate the comprehension of net degradation processes
over fringe land [50].

Based on these premises, it is assumed how a refined understanding of such relation-
ships require a multidisciplinary approach [106]. The incompleteness of both theoretical
and empirical knowledge depends on the fact that ‘soft’ sciences (economics, sociology,
demography) have sometimes underestimated the role of local communities in containing
(or triggering) degradation of fringe land [22,45], while planning has proposed indistinct
views mechanistically applied to both rural and peri-urban areas. Studies carried out by
agronomists, ecologists, and soil scientists, in turn focused on land degradation processes
at a very detailed geographical scale [31], and may lose the ‘holistic view’ typical of a
geo-economic analysis run at the appropriate spatial scale [77]. Such analyses involve the
socioeconomic actors of land degradation (e.g., municipalities, economic districts, water-
shed authorities, provinces, and urban/metropolitan regions at large). In this perspective,
fringe land degradation and the relationship with peri-urbanization, sprawl, and land-use
change have been relatively poorly studied in the Mediterranean basin [54]. By developing
a merely ecological approach [48], few studies have partially addressed (i) the role of land
consumption, especially for agricultural use, (ii) the loss of semi-natural vegetation, (iii) the
increasing risk of soil and groundwater salinisation, and (iv) the contribution of population
density and urban growth in the level of land vulnerability [58]. However, there is certainly
scope for an in-depth analysis of these phenomena from a different perspective, assuming
the geo-economic approach as particularly appropriate for this investigation [71].

5.2. Territorial Disparities and Land Degradation: From Research to Practice

Supposing that territorial disparities reflect specific patterns of land vulnerability
shaped by complex interactions among several socioeconomic and biophysical factors [6],
the divergence in land vulnerability could increase over time along the metropolitan gra-
dient due to worsening ecological conditions and increasing human pressure [32]. With
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crop intensification leading to soil compaction and salinization [11,83,86], urbanization
enhanced environmental disparities at the regional scale [8,24]. Notably, this process was
also active at wider spatial scales [107]. The consequence of such dynamics could represent
a sort of ‘downward spiral’ of environmental degradation [14], increasing territorial po-
larization due to an unbalanced distribution of land resources [108], and contributing to
unsustainable paths of regional development [75,79,81].

The center-periphery model represents a classical framework suitable to interpret
socioeconomic disparities in a spatially explicit perspective [109], and can be proficiently
applied to analysis of territorial imbalances in land resource that reflect spatially polarized
processes of environmental degradation. Implications of the center-periphery relation-
ship applied to land degradation drivers include (i) the consumption (or degradation) of
fringe soils with high agricultural potential (e.g., soil fertility), (ii) the impoverishment of
groundwater resources over metropolitan river basins due to water overexploitation for
e.g., domestic use, and (iii) the abandonment of cultivated land in suburban areas with a
consequent increase in marginal and unproductive land [31,40,107,110]. Rising wildfire
severity at the expenses of agricultural and semi-natural buffer areas (Figure 8), concentra-
tion of tourism and industrial activities in both coastal and lowland districts around cities,
and sprawl-induced land fragmentation reducing the connectivity among natural patches
were documented factors of land degradation [32,53,62,79].
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As far as the policy dimension is concerned, land mitigation strategies in the Mediter-
ranean basin are especially designed for (and applied to) strictly rural areas [44]. Coping
with land degradation in mixed urban-rural regions needs operational tools and dedicated
governing efforts that are specific to (rapidly changing) peri-urban spaces [55,111]. Taken
as an effective policy target, land degradation hotspots, a well-known concept largely in-
vestigated in rural districts [58], should be more explicitly identified in peri-urban regions
and their evolution continuously monitored over time [36]. Identification criteria can be
derived from earlier studies or created ex-novo [48]. In such hotspots, measures aimed
at mitigating land degradation should consider together the reduction in socioeconomic
disparities and the target of environmental sustainability of economic productions [20].
Specific measures against land degradation should be also arranged as a function of the
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local level of land vulnerability [31]. Policies based on the degree of disturbance of each
land unit may rationalize land conservation actions [9], contributing to reduce the risk of
desertification in dry peri-urban regions [8,40].

6. Concluding Remarks: Rethinking Land Degradation as a Peri-Urban Issue

The intimate linkage between degradation of fringe land and complex socioeconomic
processes such as poverty, social stratification, economic competitiveness, and settlement
growth in the Mediterranean basin [47], requires a comprehensive policy framework
towards population decentralization, sustainable land management, and reduction in
unwanted human pressures [10]. Mitigating land degradation in fringe districts cannot
be separated from the issue of sustainable development in ‘metropolitan drylands’ [38].
Assuming the idea and practice of appropriation and use of land as socially constructed,
soil productivity and land capacity, cultivations, land use, and sustainable development are
reflective of human-nature interactions [68]. The specificity of land degradation processes
in metropolitan regions should be debated in connection with the theoretical framework
of sustainable development [53]. Technological change, the impact of credit markets, the
mitigation of social conflicts for land resources, and the uncertain resilience of peri-urban
systems, are topics that require further investigation [29]. Carrying out pilot studies that
evaluate the impact of sustainable land management strategies, will definitely support the
implementation of adaptive approaches mitigating fringe land degradation.
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