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1 Peri-urban Landscapes

In the past decades, different typologies of peripheral landscapes have emerged as a
result of dynamic processes of urban development and relative change in natural,
seminatural, and agricultural areas. Historically, the concept of periphery has
expressed a distance (or separation) with respect to a core, in terms of geographic,
economic, political, and social factors (Bourne 2000). The addition of new urban
agglomerations far from existing poles, the “peripheralization” of areas that had no
peripheral characters previously following changes in economic and social condi-
tions (e.g., migration), and the development of infrastructure are the most relevant
of these processes. Peripheries have been characterized by particular features such
as remoteness, isolation, and harsh natural conditions, but, on the other hand, they
could sometimes offer favorable conditions to attract new urban developments.
Among the different types of peripheries, peri-urban contexts are located some-
where in between the urban core and the rural landscape (Meeus and Gulinck 2008)
and represent an “uneasy phenomenon” (Allen 2003) to be defined, both geographi-
cally and conceptually. Attempts in establishing a comprehensive set of criteria for
the definition of peripheral landscapes which make it possible to capture their
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different features (Piorr et al. 2011) are incomplete or not robust enough to ensure
transferability to other geographical contexts besides the ones where they have been
elaborated. The changing, dynamic, complex, and heterogeneous nature of periph-
eral landscapes remains irreducible to single interpretations and approaches for
their definitions and therefore for their planning and management.

Many attempts have been made to identify and classify peri-urban areas using
parameters such as urban centrality, hierarchy, urban—rural relationships, and the
degree of urbanity and remoteness (OECD 2002; Dijkstra and Poelman 2008;
EUROSTAT 2010). All these research showed the limit of using administrative units
such as NUTS levels as geographical units of the analysis, therefore not considering
that the spatial extent of peri-urban areas cannot be reducible to administrative
boundaries.

For European countries and in the context of the PLUREL project, Zasada et al.
(2013) delineated a method to identify degrees of peri-urbanity by using population
density of particular classes of Corine land use/land cover and logistic regression
models. These authors showed that peri-urban areas occur in the United Kingdom,
the Netherlands, Belgium, Northern Italy, Western and Southern Germany along the
Rhine valley, and in Southern Poland, mainly within bigger urban conurbations or
metropolitan areas.

This chapter outlines the main characteristics and peculiarities of peri-urban
landscapes and introduces examples of planning approaches and topics that can be
found in current research about sustainable planning. We will refer to peri-urban
landscapes as those areas that are partly located outside the more compact part of a
city and can spread to the surrounding rural area following low-density patterns of
development and covering larger areas than peri-urban neighbors of single munici-
palities. They are characterized by low density and a mixture of diverse land uses,
including non-urban and seminatural uses (Gallent et al. 2006). Peri-urban land-
scapes represent a diffuse and blurred territory where urban and rural development
processes meet, mix, and interact at the edge of the cities.

Being at the edge of cities’ limits, peri-urban areas are planned through diverse
instruments or schemes: they can be planned by municipal land-use plans regulating
the use of the land within administrative border of the municipality (master plans,
land-use plans, zoning regulations) or be under the spatial jurisdiction of metropoli-
tan, regional, or landscape plans implemented by regional authorities. This means
that peri-urban areas can be planned under diverse planning levels, therefore requir-
ing an appropriate coordination (see section “The need of a metropolitan planning
and governance for the peri-urban”).

One of the most common features of peri-urbanization processes deals with the
progressive colonization of the agricultural and forest landscapes through different
land-use changes (Geneletti et al. 2017). Peri-urban areas are progressively
acknowledged as areas with peculiar features. Some authors highlight that new
functions, not properly urban or fully rural, emerge in these spaces (Korthals Altes
and van Rij 2013).

Peri-urban landscapes cannot be understood only in terms a progressive intensi-
fication of urban functions in the rural or seminatural environment but rather as a
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space of “interaction between urban and rural elements” (Rauws and de Roo 2011,
in Loupa Ramos et al. 2013).

The following subsections of this chapter introduce and describe different types of
peri-urban landscapes, particularly focusing on some categories of forest, agricultural,
and other ecosystems that can be found in peri-urban contexts, often highly mixed and
intertwined with other human uses of the land. These categories represent general
families of landscapes that can be found in peripheral contexts of Europe, where a
varied range of mixed land uses and land covers can be observed in areas where the
influence of humans is dominant. Despite the urban environment these categories
belong to, they refer to particular urban ecosystems characterized by low or null pres-
ence of built-up areas. Some particular types of ecosystems, such as private green
spaces or domestic gardens (DTLR 2002), will not be included in the previous catego-
ries because they are mostly part of urban patches and private owned.

As it will be described, these landscapes are able to provide important functions
and relative ecosystem services, such as biodiversity in urban areas, production of
O,, reduction of air pollutants and noise, regulation of microclimates, reduction of
heat island effect, and supply of recreational value, and play a fundamental role in
health, well-being, and social safety (La Rosa and Privitera 2013; Vejre et al. 2010).

1.1 Peri-urban Forests

In this chapter, urban and peri-urban forests are considered as the most natural ecosys-
tems in an urban—rural context, whose composition, structural diversity, and overall
character rely greatly on the demands for (non-monetary) goods and services. An
accepted definition of urban forestry is the one based on Miller (1997), who describes
urban forestry as “the art, science, and technology of managing trees and forest
resources in and around urban community ecosystems for the physiological, socio-
logical, economic, and aesthetic benefits trees provide society.” Therefore, urban for-
estry is strictly related to the positive impacts of trees on human well-being (Fig. 1).

According to Forrest et al. (1999), a range of possible definitions of urban forests
have been used in different European countries, demonstrating how the concept and
term are open to different interpretations and planning approaches. These defini-
tions highlight once again one of the most important features of urban forest, that is,
their ability to connect the human need for the natural environment in urban areas
with life support systems of a persistent forest ecosystem. This connection substan-
tially contributes to the well-being of urban societies.

A comprehensive review of definitions of an urban forest is provided in
Konijnendijk (2003): in this work the author focuses on the difficulties in finding a
shared definition of what is meant by “urban” or “forest.” The term “forest,” for
instance, may be related to its more traditional definition, while in urban areas terms
such as “other wooded land” and “trees,” used by FAO for its forest resource
assessments (FAO 2002), can be particularly more appropriate to describe urban
parks, gardens, and street trees. By including small woods, parks, and gardens with
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an area size or canopy cover that are below thresholds for “forest,” the traditional
forest concept has been broadened considerably.

This definition can be also extended to peri-urban contexts, located between the
urban core and rural or (semi)natural surroundings, where the size of forests could be
larger but proximity and accessibility by urban residents of the city centers are lower.
Peri-urban forests form a kind of mixed system, with higher societal influence on
management objectives compared to other sides, but still acting as connective element
to rural sites with their demands on classical forest ecosystem services.

Furthermore, as it will be discussed later on, peri-urban forests can suffer from
high pressure of urban development or request for further farmland. However, the
difference between urban and peri-urban could be very smooth and difficult to be
defined, as boundaries of cities are extremely difficult to identify, especially in large
or sprawled urban areas or metropolitan regions.

Peri-urban forests are particularly under pressure as they are continuously used
for recreation and (non-) monetary provisioning services (mushrooms, berries,
hunting, drinking water), while they can supply many regulating ecosystem services
(e.g., providing cool, clean, and fresh air to the urban environments, protection
against flooding).

As the actor groups in peri-urban forests are much more complex compared to
pure urban or rural forests, societal processes can be considered as the key drivers
in how intense and with which key objectives peri-urban forest planning and man-
agement are conducted. Being part of urban systems, some actors might expect
well-designed road infrastructure for hiking, cycling, horse riding, or country skiing
and relative good accessibility and the availability of parking space for these activi-
ties. This might require, for example, more investments into the nice design of forest
edges with more mixed or deciduous tree species and more structural diversity.
Indirectly, the increased usage of these forests for recreational activities leads also
to more needs for protective measures, for example, against further urban develop-
ment (see section ‘“Peri-urbanization and sprawl processes”) or forest fires (fire
strips). On the other hand, in their more rural context, peri-urban forests are expected
to provide also jobs and traditional forest products such as timber (lumber, fuel
wood, industrial wood) for creating income and contribute to sustainable rural
development. In addition, expectations to conserve a high biodiversity levels are
enhanced through the more intense perception of biodiversity from urban contexts.

Urban forest structure is a determinant of ecosystem function, which has been docu-
mented as a mean of mitigating environmental quality problems associated with the
urban-built environment (Nowak et al. 2006). The structure and subsequent function of
the urban forest will therefore determine the provision of ecosystem services and goods
(De Groot et al. 2010). Thus, by modifying the structure of the urban forests, as well as
their size and composition, planners may be able to modify certain ecosystem functions
in order to maximize human well-being in cities. From a planning perspective, peri-
urban forests should connect the more rural landscape parts with the rest of the urban
green infrastructure to ensure that all relevant cultural and regulating services are sus-
tained (see section “Trace-Gas Driven Ecosystem Services”). On the other hand, dis-
services from the movement of some species such as foxes, wild boar, or other animals
might become an issue for peri-urban residents.
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1.2 Farmlands and Peri-urban Agriculture

Agricultural areas, in use or abandoned, are one of the most typical landscapes of
peri-urban contexts and can be the result of fragmentation processes due to urban-
ization pressures (Fig. 2). Agriculture in metropolitan areas contrasts sharply with
its non-urban counterpart. As observed by Heimlich (1989), the longer areas are
affected by urban pressures, the greater the adaptation they reflect in some farm
characteristics. Since these areas are part of wider metropolitan contexts, their

Fig. 2 Example of cultivated vineyards (left 2a) and abandoned agricultural terraces (right 2b) in
Italy located in peri-urban contexts in Sicily (southern Italy)
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services assume higher importance for the number of people that can benefit from
them (Swinton et al. 2007). In fact, agriculture both provides and receives services
that extend beyond the provision of food, fiber, and fuel, so that only in their
absence do they become most apparent (Fig. 3). Among the managed ecosystems,
farmlands offer special potential because of their variety of generated ecosystem
services. This potential arises from both their broad spatial extent and human man-
agement objectives focused on biotic productivity (Swinton et al. 2007). At the
same time, agriculture offers an important potential to diminish its dependence on
external agrochemical inputs by reliance on enhanced management of supporting
ecosystem services (Fig. 3).

New Forms of Urban Agriculture (NFUA) are typical in peri-urban contexts and
are characterized by high level of multifunctionality and general post-productive
attitude (Zasada 2011). Urban agriculture is defined as “the growing, processing,
and distribution of food and non-food plant and tree crops in farmlands that are
mainly located on the fringe of an urban area” (Zezza and Tasciotti 2010). A grow-
ing evidence from empirical and experimental research also suggests that incorpo-
rating NFUA into the urban environments may improve the sustainability level of
cities, taking advantage of the multiple benefits and services that can be generated.

Urban agriculture is particularly present in developing countries and often pro-
duces perishable products such as fruits and vegetables. This type of agriculture
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Fig. 3 Main ecosystem services and disservices of agriculture (Modified from Swinton et al.
(2007))
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meets a local and growing urban demand for food, but it also generates an intensify-
ing conflict “between the maintenance of local agricultural production and the rapid
and often uncontrolled consumption of land by growing urban activities and infra-
structures” (Aubry et al. 2012).

In China, peri-urban agriculture has also been characterized by the specialization
and diversification of traditional agriculture. In the Beijing areas, such NFUA have
been mostly initiated by local residents and include agro-tourism, enterprise-based
food processing, high-tech agro-enterprises/agro-parks, and farmer collective activities
(Yang et al. 2016). In Europe and North America, NFUA are emerging in response to
low-density urbanization patterns and aim at producing “local” food as a way to
enhance food security by shortening food supply chains (Benis and Ferrao 2017).

A highly differentiated set of NFUA can be found in peri-urban landscapes (La
Rosa et al. 2014). Urban farms represent a partnership of mutual commitment
between farms and communities of users/supporters which provide a direct and
short link between the production of agricultural goods and their consumption.
Community-supported agriculture consists of agricultural practices that are directly
economically supported by users and communities that take advantage of food
produced in the supported farms. They can provide environmental benefits due to
an environmentally friendly production process as well as reduced “food miles”
thanks to the proximity of production and consumption. Allotment gardens are
more oriented to generate social values, including active participation in the man-
agement of gardens by particular social groups such as children and retired or
unemployed people. Finally, agricultural parks are larger agroforestry systems
where food production (mainly by private farms) is promoted and safeguarded
along with more general rural and seminatural landscapes. They are public-man-
aged areas that support existing wildlife management and protection and promote
the fruition and access of the park, therefore providing important cultural and aes-
thetics services.

Peri-urban agriculture differs from urban agriculture often practiced by urban
residents as part-time activity on available open spaces. Peri-urban agriculture is
characterized by small- or medium-sized farms in urban fringe areas, where these
farms have to deal with both market globalization and urban urbanization processes
(Clark and Munroe 2013). In between globalization and urbanization, peri-urban
agriculture is therefore struggling to re-create networks of food provision that are
alternative to the global agri-food system that is consumed in cities (Paiil and
McKenzie 2013).

Farmlands within or near towns are no longer considered simply as reserves of
land for future urbanization and are becoming a challenging issue in urban planning
that aims at conserving and enhancing productive function and ecosystem services
provided by urban and peri-urban farmlands. There are two key concepts that must
be kept in consideration by planners when dealing with urban and peri-urban agri-
culture: the sustainability of the production, both at the farm (internal) and territo-
rial (external) level, and the multifunctionality of the activities achieved by
agriculture (Aubry et al. 2012).
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1.3 Other Types of Peri-urban Landscapes

Peri-urban landscapes include other forms of seminatural ecosystems, which, in
Europe, are mainly made up of shrub and grass vegetation, typical green ele-
ments with a limited height of less than 5-6 meters. In Mediterranean areas,
shrublands are ecosystems with a long history of grazing by domestic animals,
and their biome can reach its maximum extent. Much of these formations are
considered a subclimax developed on degraded and eroded soils and maintained
in part by fire and goats or sheep. In arid and semiarid areas, such as Mediterranean
landscapes, low amounts of rain do not allow for a continuous vegetation cover,
resulting in a typically patchy landscape. In addition to their role in plant inter-
actions, shrubs strongly modify plant dispersal patterns by processes such as
trapping of water-, wind-, and bird-dispersed seeds (Aguiar and Sala 1999).
Thus, they are a key element for community structure and dynamics in semiarid
ecosystems, and they act as “hot spots” of diversity in these areas (Pugnare and
Lazaro 2000).

In peri-urban contexts, grasslands are habitats that can be present in parks,
brownfields, and other derelict land, disused quarries, and along roads or transporta-
tion buffers. The type of grassland varies with the geographic features, acidity of
soils, and moisture level (dry or damp grassland). They also support a range of
grasses and wildflowers, such as grasses, forbs, shrubs, trees, vertebrate animals,
and invertebrate animals. Remnant seminatural grasslands, in particular those serv-
ing as habitat fragments, are essential to the maintenance of diverse terrestrial
arthropod communities in human-dominated landscapes. These temperate biomes
are extremely important, as they include diverse and productive terrestrial ecosys-
tems that are among the most threatened in the world, suffering from pressures by
urbanization and agricultural processes. In many urban contexts, these areas are
often restricted to linear remnants along roads and railways. These linear patches
are, however, at a great risk of edge effects that alter vegetation composition by
promoting exotic species invasion (Forman 1995). Understanding and mitigating
these impacts are of increasing importance for biodiversity conservation in peri-
urban areas.

Another important category of peri-urban landscapes are urban lawns, typi-
cal and frequent urban biotopes in cities, especially found in urban parks, pri-
vate gardens, playing fields, golf courses, public places (squares, plazas, etc.),
schoolyards, and along streets, roads, and tramways. The presence of lawns is
also widespread in private gardens and front- and backyards, especially in sub-
urban areas, where detached houses represent the typical form of urban
settlement.

All these types of peri-urban landscapes are particularly sensitive to human
activities and continuously under pressure from them. Characterizing the different
drivers of changes in peri-urban landscapes can provide relevant information to set
up policies aimed at their protection and management.



98 D. LaRosaet al.
2 Drivers of Changes in Peri-urban Landscapes

All types of landscapes described in the previous section may provide a complete
array of ecosystem services, as also described in chapters “Ecosystem Services
From Forest Landscapes: An Overview” and “Ecosystem Services From Forest
Landscapes: Where We Are and Where We Go™.

However, peri-urban landscapes have a unique characteristic that makes them highly
different from other landscapes: their proximity to or partial inclusion in urban systems
makes them particularly vulnerable to pressures by urban development or related activ-
ities. Peri-urban landscapes have gone through a series of socioeconomic transitions
that have deeply modified their territorial assets and spatial land uses. Particularly,
agricultural and seminatural areas have been deeply affected by low-density urban
developments. Such developments have fragmented farmlands and seminatural areas,
producing not-continuous, low-density, and highly mixed urban patterns.

2.1 Peri-urbanization and Sprawl Processes

Despite a decreasing population in many European countries, urban expansion due to
spatial development pressure has been an impressive driver of very high consumption
of land and agricultural resources. In the period between 1990 and 2000, at least 2.8%
of Europe’s land experienced a change in use “including significant increase in urban
areas” (Commission of the European Communities 2006). The European Environment
Agency (EEA) has described the process of urban sprawl “as the physical pattern of
low-density expansion of large urban areas, under market conditions, mainly into the
surrounding agricultural areas” (EEA 2006). It is an urban development process that
“separates where people live from where they shop, work, recreate and educate—thus
requiring cars to move between zones” (Sierra Club 1999).

Sprawl is the leading edge of urban growth, and it is usually related to limited
planning control in land allocation. Urban development is usually patchy, scattered,
and strung out, with a tendency for discontinuity. It leapfrogs over areas, leaving
agricultural enclaves (Fig. 4). Sprawling cities, the opposite of compact cities, are
full of empty spaces that indicate the inefficiencies in development and highlight the
consequences of uncontrolled growth (EEA 2006). More recently, EEA has advo-
cated for a reuse of developed land that is not used anymore to address the risks of
further sprawl (EEA 2015).

Among all definitions that can be found in the literature, some recurrent terms
highlight the main (negative) features of sprawl: “spreading,” “scattered,” “low den-
sity,” “car dependent,” “environmental externalities,” and “social disparities.” The
externalities and impacts of sprawl on the environment and landscape have been the
focus of several studies and include the loss of fragile environmental lands, increases
in air pollution and energy consumption, decreases in the aesthetic appeal of the
landscape, the loss or fragmentation of farmland and forests, a reduction in biodi-
versity, increases in water runoff and risks of flooding, and ecosystem fragmenta-
tion (Johnson 2001).
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Fig. 4 Low-density peri-urban areas in the metropolitan areas of four European capitals according
to 2012 Urban Atlas data (EEA 2015). It can be seen that low-density peri-urban patches are
largely the prevailing categories of urban areas when considering the metropolitan contexts

Land sustains many ecosystem functions (e.g., production of food, habitat for
species, recreation, water retention, and storage) that are directly linked with exist-
ing land uses. Impacts on natural areas are also exacerbated by the increased prox-
imity and accessibility of urban activities to these areas, which in the past were
farther from “urban influence.” This proximity produces stress on ecosystems and
species through noise and air pollution. Moreover, the fragmentation caused by
transport infrastructures and other urban-related activities creates significant barrier
effects that can degrade the ecological functions of natural habitats. From an
ecological point of view, fragmentation can heavily modify corridor spaces for spe-
cies or can isolate populations by reducing habitats to extend below the minimum
area required for the survival of these species. The loss of agricultural and forest
land also has major impacts on biodiversity, involving the risk of losing some valu-
able biotopes for many species, particularly birds.

According to the EEA (2006), in Europe urban development tends to “consume
the best agricultural lands, displacing agricultural activity to both less productive
areas (requiring higher inputs of water and fertilizers) and more remote upland loca-
tions (with increased risk of soil erosion). In addition, the quality of farmlands that
are not urbanized but in the vicinity of sprawling cities has also been reduced.” The
loss of agricultural land is often directly connected to land consumption due to
sprawl processes (Thompson and Stalker Prokopy 2009). There are several conse-
quences to this: landscape fragmentation and simplification, loss of biodiversity,
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decreased agricultural land value, and increased externalities of urban sprawl
(Johnson 2001). New urbanizations often occur in proximity to already urbanized
areas or existing infrastructure because the price of agricultural land is lower if
compared to residential zone land. Agricultural land usually becomes a highly
attractive target for investors and urban developers (EEA, 2006). For these reasons,
the hazard of loss of agricultural land may be potentially higher in areas close to
already urbanized lands or roads. In contemporary metropolitan contexts, rural land
and its agroecological features are exposed to dramatic pressures that are driven by
the expansion of the urban influence on areas that once were considered as purely
rural (Donadieu 1998). In this context, farmlands suffer from a wide range of pres-
sures by urbanization processes. These pressures are physical, environmental, and
socioeconomic (EEA 2006).

Urban developments in peri-urban contexts are not continuous and show low-
density patterns so that outside the main city, the landscape is characterized by a
strong degree of farmland fragmentation and mixes of urban and non-urban uses.
The relationship between the agricultural landscape and the city has produced a
particular contemporary peri-urban landscape, where residential low-density settle-
ments are mixed with farmlands that have been partially modified and reduced by
urbanizations. A low-density settlement has widely become the main landmark of
new metropolitan areas.

More and more people in Europe are moving away from the center of metropoli-
tan areas, apparently attracted by the imagined quality of life in these rural settings,
to live in residential developments built on converted peri-urban farmlands. “The
detached terrace-houses and semi-detached houses condense the new type of resi-
dential landscape in the metropolitan peripheries of the cities of southern Europe”
(Munoz 2003), and settlements belonging to different municipalities, once far from
another, are getting closer and closer and become parts of larger metropolitan areas.

In these new metropolitan areas, the concept of rural-urban fringe, as appeared
in the geography and planning literature from the 1930s (Whitehand 1988), is today
more and more smooth, and it may be difficult to distinguish what is urban from
what is rural. A chaotic set of land uses is “a product of post-war planning legisla-
tion that has partly fossilized some patterns of use, but it is also a reflection of
dynamic change as certain components of these areas have grown as part of com-
plex and singular developments” (Gant et al. 2011). Moreover, in new metropolitan
contexts, rural land and the relative ecosystems are exposed to dramatic pressures
that are driven by the expansion of the urban influence on areas that once were con-
sidered as purely rural (Donadieu 1998).

What’s left today of the seminatural and agricultural areas in peri-urban land-
scapes? A different mix in types and sizes of residual and non-urbanized areas
deeply characterizes metropolitan landscapes in many European regions, such as
farmlands (abandoned or still in use), small orchards, wood and shrub areas, local
parks, regional parks, reserves and natural protected areas, and grasslands (Fig. 5).

Gallent and Shaw (2007) identified a number of anthropic land uses in the transi-
tion zone from urban to rural of the greenbelts in the United Kingdom: (i) service
functions and commercial activities, (ii) noisy and unsociable uses pushed away
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Fig. 5 Examples of non-urbanized areas of different types and sizes in peri-urban contexts: agri-
cultural spaces and other non-urbanized areas are intertwined with low-density urban settlements
in the metropolitan area of Rome
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from people, (iii) transient uses such as markets, (iv) bulk retail, (v) light manufac-
turing, (vi) warehousing and distribution, (vii) public institutions, (viii) degraded
farmland, (ix) fragmented residential development (often centered on road junc-
tions), and (x) areas of unkempt rough or derelict land awaiting reuse. These land-
use patterns are very similar to the ones that can be found in other European contexts,
with various ranges of size and extent.

2.2 Climate Change

Climate change has been predicted to have many consequences for human health
arising from the direct and indirect impacts of changes in temperature and precipita-
tion (Patz et al. 2005). One of the primary public health concerns is an increase in
the intensity and frequency of heat waves, which have been linked with heat stroke,
hyperthermia, and increased mortality rates (Tan et al. 2004).

These consequences appear to be more dramatic in urban and peri-urban areas,
which will be especially vulnerable to the negative aspects of climate change (such
as more frequent and severe floods and heat waves), due to the higher concentration
of people and human activities, although at a lesser extent than in dense urban areas.
Climate change impacts on peri-urban landscapes include impacts on the peri-urban
agriculture systems: for example, impacts of flooding, groundwater salinization, sea
level rise, heat stress, drought, and changes in resources availability are likely to
intensify with climate change and especially in Africa and Asia (Padgham et al.
2015). Therefore, the existence of peri-urban agriculture can be threatened by the
convergence of urban development (as discussed in the previous section) and cli-
mate change pressures.

Thus, there is a pressing need to evaluate strategies that may adapt against further
increases in temperature in peri-urban areas and the associated negative impacts on
human health. The most common adaptation strategy is to “green” urban areas,
essentially by increasing the abundance and cover of vegetation (Gill et al. 2008).
As a complement to such adaptation measures, particularly in peri-urban contexts,
there is a need to ensure that future land-use development does not worsen the cur-
rent risk level (especially hydrological risk), either through influencing the hazards
themselves or through affecting the future vulnerability and adaptive capacity of the
urban system.

Spatial planning of peri-urban landscapes therefore has a critical role to play in
mitigating the severity of hazards and in reducing the levels of exposure and vulner-
ability experienced by the urban system. Different scales of planning from mac-
roscale land-use planning to microscale urban design are both important to this
process, responding to the different scales over which risk and vulnerability are
expressed (O’Brien et al. 2004).

This recognizes that although many aspects of adaptive behavior associated with
vulnerability reduction strategies are the result of a decision-making process that
operates at an individual level, the government and other policy makers can address
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this process through their activities. Given the length of time involved in the strate-
gic planning process, and the long lifetime of urban infrastructure, it is critical that
decision-making aimed at mitigation of or adaptation to climate change does not
reinforce negative feedback in any part of the process (Lindley et al. 2006). The
urgency for information to assist with “climate conscious” planning is evident and
asks for detailed tools for the assessment of different urban features that are involved
in climate change processes.

For peri-urban forests, an increased awareness of climate change leads in many
countries to an increase in the harvesting of fuel wood through private actors, so that
in trend, less woody debris are available for supporting biodiversity and for being
incorporated in the organic matter cycles. Other indirect drivers connected with urban
activities are larger emissions of pollutants, namely, NOx and particulate matter.
These disturb matter cycles, might lower the competitiveness of some species, and
thus shape the development of forest species communities. Forests close to large
urban congestions often suffer from decline and are more vulnerable to climate
change. Typical climax communities might now develop due to these disturbances.

2.3 Farmland Abandonment

Among the many available definitions, farmland abandonment can be defined as the
cessation of land management which might lead to modifications in biodiversity and
ecosystem services provision (Terres et al. 2015). There are several different rea-
sons for it, and these reasons are often concurrent, hardly separable, and context
specific. Drivers of abandonment depend on the result of their co-occurrence and
interactions (Coppola 2004) and can be natural/geographical constraints (including
changes in geo-climatic features), land degradation, socioeconomic factors, or
political changes in national or regional assets.

Terres et al. (2015) classified the driving forces of abandonment into unsuitable
environmental conditions, low farm stability and viability, and the regional context.
They identified the most relevant drivers as low farm income, low farm dynamism/
adaptation capacity, aging farmer population, low farmer qualifications in farm
management, small farm size, and enrollment in specific agricultural schemes.
Drivers from the regional context were identified as the presence of weak land mar-
kets, previous farmland abandonment, and remoteness and low population density.

In peri-urban contexts, processes of farmland abandonment are also linked to
sprawl processes (Thompson and Stalker Prokopy 2009). Urban development and
agriculture compete for the same land, as farmlands closer or adjacent to urban
areas are ideal places for urban expansion. Farmers’ reasons for selling farmlands in
this process are clear, as they can get substantial financial benefits by the sale of
farmland for new housing or other urban developments, especially in times of a
general crisis of agriculture. On the other hand, agricultural soils need to be con-
served, since they are almost nonrenewable resources and soil sealing reduces or
eliminate soils’ capacity to perform their essential functions.
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Farmland abandonment can also generate contrasting perceptions in people liv-
ing in peri-urban areas (Benjamin et al. 2007). Abandoned farmlands can be seen as
“useless spaces” with no proper status or even as elements not aesthetically pleasant
or even unsafe. But they can also generate poetic connotation and feelings of free-
dom or be considered as important ecological spaces where natural field succession
processes are taking place.

This contrasting perception by residents and neighbor farmers should be care-
fully considered when imagining new planning scenarios for abandoned farmlands.
In fact, because of their proximity to city but also to existing farmlands or forests,
abandoned farmlands in peri-urban areas represent an interesting opportunity for
the sustainable spatial planning of metropolitan areas, as they can be considered as
new components of new agricultural landscapes (see section “Planning New Forms
of Agriculture in peri-urban contexts”). Proximity to the city can provide an advan-
tage for diversification and innovation, offering new opportunities for farmers to
sustain or even increase their income by reaching new short-distance markets
(Benjamin et al. 2007).

3 Existing Sustainable Planning Approaches for Urban
Peripheral Landscapes

Sustainable planning can be considered as a combination of knowledge, science, and
creativity to design, evaluate, and implement a set of justified actions in the public
domain, which encompass the different dimensions of sustainability such as environ-
ment, economy, and social sphere (Friedmann 1987; Berke and Conroy 2000). In this
section, we present some examples of planning approaches, solutions, and topics pro-
posed by current academic research and planning practice that might be suitable to be
applied to define new planning scenarios aimed at conserving and/or enhancing the
sustainability of peri-urban landscapes as defined in section “Peri-urban Landscapes”.

3.1 Planning and Design of Peri-urban Greenery

One of the objectives of sustainable spatial planning is to promote equitable access
to social and economic resources and therefore improve environmental health of
people living in urban contexts (Berke and Conroy 2000). To this end, socially
inclusive planning approaches to greenery in peripheral urban contexts should max-
imize its social benefits based on convergence of human interests (accessibility and
qualities of goods and services, culturally appropriate development and fulfillment,
self-reliance, etc.), considering equity and disparity within the current population
and between present and future generations (van Herzele et al. 2005). This is par-
ticularly relevant in peripheries worldwide, where access to resources is often lim-
ited or disputed among different social groups. Since access to green spaces is
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important to human health and well-being, the reduction of the uneven distribution
of green spaces within cities (especially those most populated) is one of the key
objectives of sustainable planning (e.g., Dai 2011), as urban areas with lowest green
land covers have been related to residents with lower socioeconomic status (Aquino
and Gainza 2014).

However, within the large body of research on accessibility to greenery (e.g.,
Neuvonen et al. 2007; Schipperijn et al. 2010; Sugiyama et al. 2008; Swanwick 2009;
La Rosa 2014), peri-urban areas have been less explored. Green spaces located out-
side the urban core such as seminatural areas, woodlands, fringe forests, country/
agricultural parks, and peri-urban open spaces are appreciated by users for their recre-
ation and leisure activities even more than intensively maintained green areas (Zlender
and Ward Thompson 2017), because they are able to provide a diverse kind of “nature”
and satisfy different recreational needs (Rupprecht et al. 2015).

Zlender and Ward Thompson (2017) recently compared two cities (Ljubljana
and Edinburgh) with relative different green space strategies for the peripheries
(green wedges for Ljubljana, greenbelts for Edinburgh) and demonstrated how the
specific strategy of each city affects people’s access and their use of peri-urban
greenery. While the strategy of green wedges for Ljubljana is used by people
because they reach the city center from periphery, the greenbelts in Edinburgh are
mostly used for recreational purposes much less than the green spaces within the
city (Zlender and Ward Thompson 2017).

This research also highlighted the importance of preference for greenery of dif-
ferent social groups as important information for urban planners. Results from the
same authors showed that residents of the most central parts of cities preferred sem-
inatural green spaces and other linear greenery (e.g., green corridors) that can be
easily accessed from home. Tu et al. (2016) explored the heterogeneity of people’s
preferences for green spaces by using a choice experiment in Nancy (France).
Authors showed that the willingness to pay for having peri-urban forests in the
vicinity of their home increases with the frequency of forest visits, although the
respondents’ preferences varied significantly with income differences and the pos-
sible ownership of private green (as a substitute for being close to parks).

Shkaruba et al. (2017) explored how green space planning has been affected by
the interplays of socialist and post-socialist systems, in the context of rural-urban
peripheries of two middle-sized cities in Belarus (Mahilioti) and Russia (Pskov).
Authors discussed how planning options in the two cities are looking for a compro-
mise between a compact city cherished by the socialist planning tradition (still sup-
ported by existing spatial regulations and frameworks) and an increasing tendency
toward urban sprawl as the western way of modern development. These options
have consequences for green spaces that remain somehow under high pressure by
urban development: in fact, the most common outcomes of urban development
include ecosystem fragmentation, major disturbance of ecosystems, and loss of for-
est and other valuable ecosystems, and these negative outcomes can be the results of
planning choice or failures of planning implementation (Shkaruba et al. 2017).

Conedera et al. (2015) performed a quantitative survey in a peri-urban area of the
Southern Alps in Switzerland about the importance of green and the frequency of
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the visits to green spaces. Results showed that maintaining a visual relation with the
green area and vegetation is important to the perceived general quality of life for the
peri-urban residents that live far from the city center and closer to the mountain
slopes. These findings suggested that land planners and managers should consider
the proximity of the place of residence and the background green of the mountain
slopes, for example, by ensuring and conserving visibility of the greenery when
designing urban development.

3.2 Ecosystem Services-Based Planning

The integration of ecosystem services into spatial planning has recently attracted inter-
est of current research about sustainability issues (see chapter “Ecosystem Services
From Forest Landscapes: An Overview”). Spatial planning processes lead to decisions
that usually modify land uses and may affect the quantity, quality, and distribution of a
wide set of ecosystem services that are benefited by humans. Hence, it is crucial to use
information on ecosystem services to support planning processes (Geneletti 2013).

Many scholars believe that ecosystem services might be able to improve deci-
sions on land use by adding the information on the services (with relative values)
provided by ecosystems in an urban context and also highlighting trade-offs among
different planning scenarios (Albert et al. 2014; Dorning et al. 2015). Several
authors have suggested that the ES concept has a potential to facilitate land-use
planning and landscape governance by facilitating knowledge exchange between
involved stakeholders and connect them at different spatial scales or administrative
levels (Opdam et al. 2015). Particularly, the spatial dimension of ES is a key issue
for involving stakeholders in the planning process, since they are usually more
interested in knowing where a decision is made rather than the reasons behind the
decision itself (Fiirst et al. 2014).

However, the integration of ES in real planning processes and the use of informa-
tion coming from ES assessments are still not consolidated and/or not yet producing
relevant results in terms of improved sustainability, especially for urban systems
(Haase et al. 2014).

There are several reasons for this incomplete integration, such as differences in ter-
minology, the emphasis on existing assessment methods and economic values, and the
dominant scale of application (Opdam et al. 2015). Also, the lack of binding norms in
national planning systems hampers or delays the integration. To this end, Woodruff and
BenDor (2016) believe that the missing integration between ES and planning is also
due to the inability of plan quality guidance to incorporate ecosystem services and to
guide practitioners in how to include ES information to improve spatial plans.

Geneletti et al. (2017) showed that in peri-urban landscapes, ES-based planning
approaches have been rarely applied and that the research on these contexts is still
limited and under development. Some exceptions are present in researches that
explore how to plan new spatial configuration of remnant peri-urban agricultural
lands and other types of non-urbanized areas in new planning scenarios (Lee et al.
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2015; La Rosa and Privitera 2013). The management and protection of services by
agro-ecosystems is considered crucial in the context of urban growth of peri-urban
landscapes and thus appropriate tools to inform and guide planning choices for
highly complex landscapes such as those in peri-urban areas. Focusing on farm-
lands as part of the peri-urban green infrastructure (see section “Trace-Gas Driven
Ecosystem Services”), Lee et al. (2015) proposed a set of metrics to assess ecosys-
tem services with landscape composition and configuration metrics for each of the
research sites. Results for the case study of a plain area in Taiwan showed that
agroecosystem services are related with the spatial configuration of paddy rice
fields and that it is possible to guide the agricultural land-use change to optimize
spatial configuration and therefore to conserve the agroecosystem services—espe-
cially the regulation of potential flooding events.

La Rosa and Privitera (2013) developed a planning scenario of new land uses for
existing open unmanaged spaces in peri-urban contexts of South Italy, by evaluating
their suitability to new land uses that increase the overall provision of ecosystem
services for the entire metropolitan area. The obtained results showed a new spatial
configuration of land use that provide municipalities or other metropolitan public
bodies in charge of spatial planning (provinces, metropolitan areas) different pos-
sibilities for the planning policies aimed at the conservation and increased provision
of ecosystem services.

The high complexity of peri-urban contexts in terms of pressure on land and pos-
sible conflicts that the use of land can generate characterizes the work by Gret-
Regamey et al. (2016) that developed a spatial decision support tool to support the
allocation of new urban development zones for the city and hinterland of Thun in
Switzerland. The tool evaluates different alternatives of new urban developments
based on ecosystem services and locational factors, and it reveals that when ecosys-
tem services are taken into account, the most suitable locations of developments are
given by the more compact part of urban centers rather than those in the peri-urban
areas. This means that the ecosystem services provided in peri-urban areas were
considered important to be conserved by the stakeholders that used the tool.

3.3 Nature-Based Solutions and Green Infrastructure

In urban contexts, there is a growing interest in using and deploying natural ecosys-
tems to provide solutions to several urban issues and improve the overall sustain-
ability of urban environments (Cohen-Shacham et al. 2016). These nature-based
solutions provide sustainable, cost-effective, multipurpose, and flexible alternatives
for various planning objectives and can significantly enhance resilience of cities.
They can be many types of “actions to protect, sustainably manage, and restore
natural or modified ecosystems that address societal challenges effectively and
adaptively, simultaneously providing human well-being and biodiversity benefits”
(Cohen-Shacham et al. 2016). Furthermore, by reshaping the built environment,
nature-based solutions can enhance the inclusivity, equitability, and livability of
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cities, regenerate deprived districts through urban regeneration programs, improve
mental and physical health and quality of life for the citizens, reduce urban vio-
lence, and decrease social tensions through better social cohesion (particularly for
some vulnerable social groups, such as children, elderly, and people of with low
socioeconomic status).

Many definitions are available for green infrastructure (GI) (see Pulighe et al.
2016 for a comprehensive review): among the available definitions, Tzoulas et al.
(2007) define GI as “all natural, semi-natural and artificial networks of multifunc-
tional ecological systems within, around and between urban areas, at all spatial
scales.” This definition emphasizes the holistic ecosystem vision of urban environ-
ments (including the abiotic, biotic, and cultural functions) and claim for multi-
scale approaches able to take into account the scale-dependent relationships of
ecological processes occurring in cities, with particular reference to the human
health and well-being of citizens and residents. For these reasons, GI can be consid-
ered as a nature-based solution that has become the focus of increasing interest in
sustainability science and planning.

In particular, for peri-urban areas, GI aims at the following actions:

(i) Environmental protection and integration of agriculture into urban context,
providing specific new urban agricultural land-use types such as agricultural
parks, community-supported agriculture, and allotment gardens. These land
uses can provide various improvements, such as increasing local food produc-
tion in the city, becoming areas for leisure, and supporting the integration of
socially deprived population groups.

(i) Development of suburban green areas in order to provide a more equal distri-
bution of public parks and gardens.

(iii)) Enhancement of current urban green spaces by improving quality, usability,
and accessibility (La Greca et al. 2011; O’Brien et al. 2017).

According to these objectives, the planning of GI in peri-urban contexts should
also include agriculture and farmlands. If green areas act as an infrastructure for the
well-being of contemporary society, agricultural areas must be included in this
infrastructure of spaces providing ES.

Planning GI requires different strategic objectives to be defined for peripheral
landscapes, such as environmental protection, leisure, local green services, and
urban agriculture. This might allow the identification of new metropolitan scenarios
of land uses (La Rosa and Privitera 2013). In fact, planning strategies for peripheral
landscapes should be related to the entire urban and peri-urban surroundings, and
metropolitan areas appear to be the most appropriate scale for such scenarios.

3.3.1 Sustainable Urban Drainage Systems
Urbanization processes are responsible for altering natural flow patterns in terms

of runoff volumes and peaks. Conventional storm water systems are pushed
beyond their drainage capacity and may lead to more frequent and intense floods.
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Urban planning can deeply affect the hydrologic response of catchments. Then,
understanding potential effects of urban development on the water runoff drain-
age system represents a crucial issue in the planning process (Miguez et al. 2009),
and the use of sustainable urban drainage systems (SUDS) can help minimizing
these effects.

Specifically, SUDS are particular NBS that consist “of a range of technologies
and techniques used to drain storm water/surface water in a manner that is more
sustainable than conventional solutions” (Fletcher et al. 2014). They are based on
the philosophy of mimicking the natural predevelopment site hydrology and follow
the principles and goals of low-impact development (Ahaiblame et al. 2012).
Conventional techniques collect and channel water out of the catchment as fast as
possible through structural storm water conveyance systems (channels, pipes,
pumps, regulators, and end-of-pipe solutions) at the outlet of a drainage area. On the
contrary, SUDS aim at keeping water on-site as much as possible using landscape
features and natural processes (Pappalardo et al. 2017).

Despite the relevance of peripheral contexts in current processes of urban devel-
opment, limited attention has been given to the hydrological impacts of urbaniza-
tion on previously rural areas. Existing research confirms the evident changes in
hydrological regime in peri-urban areas and particularly underlines the complexity
of catchments that present a mix of fast and slow hydrologic response as a result of
combining artificial with natural flow pathways (Miller et al. 2014).

Two challenges are raised for the adoption of SUDS in peripheral urban land-
scapes (Barbedo et al. 2014): (i) to promote the preservation of existing (semi)natu-
ral ecosystems with related functions and services and (ii) to apply new technologies
for the transformation of land and water resources. Peri-urban landscapes are sub-
ject to major socioeconomic pressures for further development and land transforma-
tions, posing a big challenge to the implementation of measures aimed at the
regulating ecosystem services of water runoff.

Barbedo et al. (2014) use a model to test hypothetical changes in the land uses of
a coastal city in Brazil. Authors tested how different scenarios of urban densification
can respond to the needs of a growing population while safeguarding cultural land-
scapes of high environmental value. They demonstrated how water flow regulation
services of runoff can be improved and that restoring natural functions of peri-urban
floodplains may reduce events of urban flooding.

Pappalardo et al. (2016) modeled the effect of urban development for a peri-
urban catchment in Italy, evaluating the potential impact of development on the
urban storm water drainage systems (Fig. 6). Authors compared flow peak catch-
ment releases under scenarios of pre- and post-urban development and derived a set
of flow release restrictions to be included in the local land-use master plan in order
to ensure hydraulic invariance in the two scenarios. Results from the modeling
showed that release restrictions could be achieved by SUDS modeled for runoff
events with low return periods (1-3 years) and that release restrictions should be
defined among areas involved in the urban development proportionally to the extent
and type of these developments.
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Fig. 6 Modeling of the effects of new urban developments on runoff for a peri-urban basin in
Sicily (Italy): in white the areas for the new urban developments for which the release restrictions
are defined (Modified from Pappalardo et al. (2016))

3.4 Planning New Forms of Agriculture in Peri-urban
Contexts

Spatial planners and decision-makers are required to consider New Forms of Urban
Agriculture (NFUA), as defined in section “Farmlands and peri-urban agriculture”
in peri-urban contexts, since in these areas, low-density urban development keeps
growing and threatening agricultural lands (European Environmental Agency 2006).
To this end, a better understanding of the different features of current peri-urban
landscapes would allow identification of the land uses that are most suitable to ful-
fill the multifunctional aims of NFUA and take part of new planning scenarios (La
Rosa et al. 2014).

Areas for urban agriculture can be planned and designed in different forms and
to different scales to contribute to biodiversity conservation and provide a massive
range of ecological benefits for urban residents (Deelstra and Girardet 2000). The
integration of urban agriculture into densely populated areas might greatly extend
opportunities for mixing food production with social, cultural, and recreational
functions of urban green spaces (Taylor Lovell 2010).

To be a feasible alternative in cities and cohabit with other urban land uses, urban
agriculture should include ecological and cultural functions in addition to the direct
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benefits of food production (Taylor Lovell 2010). A transition from traditional agri-
culture into a multifunctional one can produce several benefits for society (Zasada
2011), thanks to the localization of farms near or inside dense urban areas and the
consequent easier transfer of services and goods from the agriculture activities to
the urban environment.

Urban planning needs to include in planning scenarios for peri-urban landscapes
a wide range of functions including urban agriculture and other typologies of green
spaces for leisure, biodiversity protection, and recreation. This scenario has to be
designed according to the specific features of geographical contexts (Hough 2004).
However, the integration of urban agriculture in land-use planning has been seldom
considered in top-down urban planning, and urban agriculture practices have often
been implemented from the bottom-up and spontaneously (Taylor Lovell 2010).

As an example of planning of NFUA, a recent research by La Rosa et al. (2014)
proposed a GIS-based multi-criteria model to check the suitability of land-use transi-
tions of current open spaces (farmlands, abandoned farmlands, seminatural areas,
mainly located in the peripheral areas of the city) to New Forms of Urban Agriculture,
by delineating scenarios that aim to increase the provision of ecosystem services such
as food production in urban contexts and access to green spaces. The model returned
some scenarios for NFUA that integrate urban agriculture in peri-urban contexts of the
city and provide useful information for urban planning policies aimed at reaching a
multifunctional and sustainable land use for current urban open spaces and protecting
existing productive farmland from urban development pressures (Fig. 7).

Planned Land Uses

(Scenario New Forms of Urban Agriculture)
Farmiands Farmlands B Lava Fieids

——— Abandoned Farmlands - Aot Gaidaie

Current Land Use

Bare soil
Agricultural Park

- Lava Fields - —

Bl Woods and Shrubs
Bl oods and Shrubs
Public green spaces

Fig. 7 Example of planned scenarios of New Forms of Urban Agriculture for the peri-urban con-
text of Catania, Italy (Modified from La Rosa et al. (2014))
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In an analysis of the peri-urban agriculture in the Beijing peri-urban area,
Yang et al. (2016) highlighted the importance of multifunctionality and diver-
sity in agricultural development literature. The authors also recognized the role
of the local municipal government in promoting bottom-up local initiatives for
the inclusion of these activities into land-use plans. However, both the built-up
land and lands needed for peri-urban agriculture activities require collective
land with ambiguous property rights, which hinders large-scale projects of
peri-urban agriculture and discourages long-term investments (Yang et al.
2016). Prove et al. (2016) suggested that NFUA could hardly benefit from a
governance strategy that only stimulates advocacy and institutional support.
Adding more specific needs coming from the urban world (e.g., request for
specific goods or creating local markets) and integrating other functions (e.g.,
leisure and tourism) can stimulate peri-urban agriculture toward its full poten-
tial. Furthermore, NFUA can be part of municipal programs and investments
for public greenery and environmental conservation, but their planning cannot
be reduced to the administrative boundaries of a single municipality as their
extent go beyond these boundaries. To this end, synergies and coordination
among different administrative levels should be pursued within larger metro-
politan regions (see next section).

4 Planning and Challenges for peri-urban Landscapes

4.1 The Need of a Metropolitan Planning and Governance
Jor the peri-urban

Current literature is increasingly debating the role of peri-urban areas as part of
wider metropolitan contexts (Ros-Tonen et al. 2015; Salet and Savini 2015) that
range from large urban agglomerations to smaller local metropolitan areas. This
character reflects the manifold links and relations between peri-urban areas and core
centers, either in terms of geographical assets, physical connections, and flows (of
goods and people) or in terms of processes, including population and urbanization
growth and other more specific processes, for example, eco-gentrification (Goodling
et al. 2015).

This argument is in line with the current debate on the most effective administra-
tive level at which to plan peri-urban systems (Kline et al. 2014). Understanding the
continuous changes that occur in the functional and sociopolitical relations between
the urban core and peri-urban areas and framing them in their institutional and
administrative context are a prerequisite for effective planning (Salet et al. 2015).

The metropolitan condition of peripheries requires working on more complex
relations than those between a specific peri-urban area and its reference core city or
rural landscape represented by the traditional core—periphery model. First and most
important, peripheries as part of metropolitan systems need to face cross-
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administrative boundary phenomena and to address the interlinked issues that are
relevant at different scales (e.g., the relation between mobility and the urban form).

This is particularly relevant for the accessibility of several urban functions
(health, commercial, retail, parks, and other recreational activities) that could be
limited or not present in peri-urban areas. In some instances, functions can be shared
among different municipalities belonging to the same metropolitan area.
Contemporary metropolitan areas require forms and instruments of spatial gover-
nance that are able to integrate different planning levels and sectors but are often not
presented in national planning instruments or schemes.

Although the dynamics of the transformation of peri-urban areas are certainly not
independent from the dynamics of the more central parts in the city, peri-urban areas
of developing metropolises exhibit specific characteristics that make their gover-
nance (as defined below) a distinctive challenge that deserves the attention of plan-
ners. These specific and interlinked characteristics result from a combination of
rapid socio-ecological transformations, conflicting stakes and interests, environmen-
tal vulnerability, and a lack of an adequate political-administrative jurisdiction.

As an example of the relation between peri-urban areas and metropolitan sys-
tems, Padeiro (2016) studied the relation between land-use changes and municipal
management plans in the Lisbon Metropolitan Area. The author found that the dis-
tance to the capital and former urban dynamics were more significant drivers of
land-use change than the land-use plans.

Due to the complexity and highly changing features of peri-urban landscapes,
planning of these regions might therefore have to shift away from traditional land-
use design and act as a flexible platform to imbalance the activity of public policies
and private initiatives, where trade-offs between different uses of the land can be
negotiated (Moreira et al. 2016).

4.2 Planning Instruments, Spatial Governance,
and Transferability of Approaches

The planning of peri-urban landscapes requires changes in the relations among dif-
ferent administration levels (e.g., local, metropolitan, or regional level), making
necessary new political arrangements within the metropolitan areas where they are
located. Overall, a combination of local and supra-local schemes (in planning, gov-
ernance, regulations, and agreements) is viewed as necessary (Webber and Hanna
2014). Furthermore, an effective coordination between different levels of land-use
planning is considered crucially important (Carruthers and Vias 2005).

To achieve this coordination, more complex and advanced planning schemes and
instruments are needed. In some cases, the integration of different planning levels
also means an integration between traditional planning based on spatial administra-
tive units and more innovative tools. To this end, links among different planning
levels should be revised and strengthened, involving all levels of the planning pro-
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cess, from the master plan to the subdivision plan and zoning (Lorzing 2006). Many
authors suggest a possible combination of different approaches (e.g., traditional and
innovative, top-down and bottom-up) that can work at different and integrated scales
(e.g., the more strategic at the regional and metropolitan levels with the more opera-
tional at the very local level).

Classic planning approaches can be critical to apply in peri-urban and not effec-
tive in achieving sustainability. One example is the traditional classic land-use zon-
ing that is viewed as acting as a barrier to sustainable development in peri-urban
areas because it fails to consider their complex and dynamic features (Haller 2014)
and the multifunctional use of spaces that support socially and environmentally
sustainable practices, for example, the use of vacant residential lots for new forms
of agriculture (Hara et al. 2013). Other planning instruments, such as master plans
or local land-use plans, appear unable to consider peri-urban as part of larger met-
ropolitan regions and are hence inadequate to act as effective solutions (Roose
et al. 2013).

Some authors also report concerns about the lack of binding norms to protect
peri-urban land that is considered valuable and strategic for sustainable develop-
ment from urban development. This happens not only with farmlands in peri-urban
areas but also with unmanaged open spaces and vacant lands in peripheral neighbor-
hoods, where ecological auto-determination and unplanned but socially relevant
land uses can flourish (Foster 2014). Additionally, to a certain degree, regulations
are seen as a necessary legal frame to ensure more effective integration of planning
choices in metropolitan systems (Carruthers and Vias 2005).

A recent work by Moreira et al. (2016) proposed alternative administrative units
than traditional municipalities to better target sectorial policies at local scale within
peri-urban contexts. For the Metropolitan Area of Lisbon, authors mapped different
peri-urban areas and associated dynamics of landscape change through a set of
landscape indicators to identify seven different units where to adopt inter-municipal
planning policies and regulations adaptable to manage the urban and non-urban
land uses, as well as promoting market tools to regulate land-use change initiatives
in the desired directions. Such an approach might be able to avoid planning choices
about future land-use and urban functions in metropolitan areas that have been tra-
ditionally based on the neat separation of spaces, administrative units, and related
spatial policies.

The issue of appropriate schemes of governance for peri-urban landscapes relates
to the ongoing debate about alternative modes of spatial governance. Governance is
acknowledged as a key issue for these areas, which are frequently divided into dif-
ferent jurisdictions but also characterized by administrative overlaps (Korthals Altes
and van Rij 2013) or by political marginality (Cash 2014). These uncertainties may
lead to informality in urban development. Multilevel governance (MLG) plays a
crucial role to effectively supporting the coordination of planning instruments.
MLG is defined as the interplay of institutions, mechanisms, and processes through
which political and administrative authority is exercised across different levels
(Goldthau 2014). MLG is categorized into two types depending on its orientation
toward particular administrative areas or particular policy problems (Hooghe and
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Marks 2003). In the first type, bundled MLG, jurisdictional boundaries are sepa-
rated and not intersecting or overlapping, where each level is assigned distinctive
functions and clear lines of responsibility (Smith 2007). Here, the authorities and
powers are bundled together within a jurisdiction, with those jurisdictions at the
lower level “nested” into higher ones. Type I follows a rather traditional hierarchy
of different levels of governance documents. However, its deficit is that it does not
react properly to spillover effects, for example, while analyzing ecosystem services
benefitting and provisioning areas. In the second type, the flexible jurisdictions
form a complex pattern of formal and informal institutions and networks that often
overlap with each other. They are no longer related to a jurisdiction but focus on
specific policy sectors with task-specific institutions (Hooghe and Marks 2003).
Implementing the second type of MLG produces a rich pattern of both formal, statu-
tory spaces and ‘“soft spaces” as more functional, fluid, and governance arrange-
ments. Soft spaces involve creating new functional spaces inconsistent with political
territorial boundaries (Allmendinger et al. 2015), which may result in “inefficien-
cies, spatial externalities, and spillovers” (Moss and Newig 2010).

An example of flexible governance for peri-urban contexts is proposed by
Hedblom et al. (2017) with reference to Swedish examples: in Stockholm, the sys-
tem of green wedges, a landscape previously unrecognized as environmental rele-
vant, has become acknowledged and incorporated in multilevel landscape
governance among the municipality, regional authorities, and NGOs. These partners
established a long-term commitment and finally formalized a local-level gover-
nance structure at local level allowing the conservation of multiple functionalities
the wedges provided to the peri-urban population.

Transferability of planning approaches to other geographical contexts is a key
issue to evaluate their real flexibility and robustness. Geneletti et al. (2017) found
a high level of uncertainty about the real transferability of successful planning
approaches to contexts, in which physical, environmental, and socioeconomic
conditions are different than the ones where these approaches have been devel-
oped (Ryan and Throgmorton 2003). One of the most important issues that make
approaches difficult to transfer relies on the institutional variability of planning
schemes and related legislation. Many papers highlighted that specific contexts
call for specific approaches to incorporate sustainability in several respects of
peri-urban planning processes (Todes 2004) and to fit the local specificities of
spatial legislation (Harman and Choy 2011). For example, this is the case with
approaches of performance-based planning, whose implementation represents a
major challenge even for administrations with high institutional capacity (Baker
et al. 2006): the possibility of its adoption in other contexts with different plan-
ning and governance systems should not be taken for granted and requires further
investigation.
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4.3 Challenges and Raised Trade-Offs in Planning
Approaches

Several challenges can be identified when evaluating the effectiveness of sustain-
able planning to peri-urban landscapes. One of the most relevant is the aforemen-
tioned possibility to use traditional approaches (land-use Euclidean zoning, master
plans, spatial regulations), mainly because these instruments may be not able to
address the fast-changing features of peri-urban areas. Furthermore, such stand-
alone instruments could be vulnerable to formal and informal pressures on planning
processes (Mason and Nigmatullina 2011).

Another limitation highlighted by current research raised concerns of the real
socio-environmental effectiveness of sustainable planning approaches and the mea-
surability of the environmental effects of the sustainable development of peri-urban
areas (Zimmerman 2001). Uncertainties about the short-/long-term environmental
sustainability and the potential unwanted outcomes generated from the application
of (presumed) sustainable planning approaches have been highlighted. Sustainable
models for peri-urban areas have been unable to show whether the solution pro-
posed is ecologically sound and even whether it can be considered livable. An
important example of socio-environmental effects of planning is the positive corre-
lation between population growth and the close proximity of peri-urban green
spaces in the cities of Antwerp and Ghent (Van Herzele and Wiedemann 2003). This
implies that, indirectly, development of peri-urban green spaces can generate more
requests for urban development for people wishing to live close to greenery and thus
can generate more urban sprawl.

A big challenge is related to the economic resources needed to implement any
planning decision. This is a crucial issue, in times when many local authorities
(e.g., municipalities) are experiencing a continuous decrease of available budget
to be used for the acquisition of land needed to develop new public green spaces
or other forms of public service. To this end, alternative sources of funding
should be sought, such as grants or incentive schemes, by which landowners
could be economically encouraged to directly create or manage new green
spaces. Such mechanisms can also produce more effective results if linked to
engagement of stakeholders who might provide additional economic support.
For example, local communities might be willing to pay a limited fee to have
access to green spaces that can be planned by local governments in private lands.
Through the budget coming by these fees, the management costs could be cov-
ered. Other forms of land acquisition for public spaces include Transfer of
Development Rights mechanisms. Landowners and developers exchange a right
to build on concentrated portions of property with the obligation to transfer to the
municipality the remaining area, zoned for public use (e.g., green spaces). This
can increase the overall provision of public green spaces at reduced costs for the
municipality (Martinico et al. 2014).

A recent study by Geneletti et al. (2017) reviewed approaches of sustainable
planning for urban peripheries and peri-urban areas in particular, revealing chal-
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lenges and trade-offs that emerge from existing planning research on peri-urban
systems. An important category of trade-offs concerns the relation between peri-
urbanization processes and the landscapes produced by these processes. For exam-
ple,Haller (2014) argued that, evenif the process of urbanization and peri-urbanization
cannot be claimed as positive or negative per se but can produce both positive and
negative outcomes, these need to be balanced considering the local socioeconomic
and environmental characteristics of the context.

In fact, the possibility of generating sustainable and eco-compatible develop-
ment can clash with socio-environmental and, particularly, equity issues. New peri-
urban developments or retrofitting may generate inequalities by providing
opportunities for particular social groups to get preferential access to environmental
amenities and therefore allowing an unequal access to ecological/environmental
benefits at the cost of low-density urban development (Leichenko and Solecki
2008).

Focusing more on planning approaches, some trade-offs may result from the
application of particular spatial planning concepts. An example is the concept of the
“compact city,” where urban densification and consolidation can generate trade-offs
with the condition of urban livability (Westerink et al. (2013). In developing coun-
tries, the increase of density as a solution to low-density developments located in
peri-urban areas poses issues of availability of green spaces for the growing popula-
tion (Ramos-Santiago et al. 2014). On the contrary, the request of having pleasant
peri-urban environments may clash with the need for water conservation and sus-
tainable management (Carruthers and Vias 2005).

5 Conclusions and Perspectives for Further Research

The previous sections have revealed how peri-urban landscapes are particular socio-
ecological systems where it is challenging to find consolidated, easy-to-replicate
planning approaches to enhance their level of sustainability. This is mainly due to
their dynamic characters, fast-changing nature, and the many pressures that they
have to face, especially from humans that tend to want more land for their different
activities.

Different land-use and land-cover compositions and configurations as well as
different and quick changing socioeconomic structures produce very diverse types
of peri-urban landscapes, which are difficult to reduce and to classify. As a direct
consequence, research on planning approaches of these systems is still limited and
scattered, and they are more focused on solving context-specific issues than on pro-
viding comprehensive frameworks for sustainable planning.

According to the ongoing research, one of the most relevant approaches and top-
ics for the planning of peri-urban landscapes is related to providing equal and facili-
tated access to green spaces for the different social subjects living nearby. Inclusive
planning approaches to peri-urban greenery contexts should maximize the social
benefits of woodlands (accessibility and qualities of goods and services, culturally
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appropriate development and fulfillment, self-reliance, etc.). The consideration of
factors of equity and possible disparity within the current peri-urban population and
between the present and future generations are crucial issues to be taken into account
in making planning decisions (van Herzele et al. 2005).

Ecosystem services-based planning is an emerging field of research but still
rarely applied in peri-urban contexts. New scenarios can be planned in order to
conserve and/or maximize the overall provision of ES by peri-urban landscapes.
The management and protection of ecosystem services by agro-ecosystems located
in peri-urban and other peripheral areas is a possible way to fight against sprawl
urban developments and reduce their negative impacts.

Nature-based solutions and green infrastructure provide sustainable, multipur-
pose, and flexible alternatives for various planning objectives. Particularly for peri-
urban landscapes, green infrastructure may be able to achieve a multiple set of
planning objectives such as environmental protection, the development of greenery
with new distributions of public parks and gardens, the enhancement of the accessi-
bility of current public green spaces, and the integration of peri-urban agriculture.

With reference to this last point, the possibility to readdress existing farmlands
and—much importantly—abandoned farms to New Forms of Urban Agriculture is
a fundamental planning strategy for peri-urban landscapes that fulfills multifunc-
tional objectives including food safety, landscape conservation, and ES provision.
Planning scenarios of NFUA have to be designed according to the specific features
of geographical contexts and particularly evaluating variables such as accessibility
by local residents. NFUA can be part of municipal programs and investments for
public greenery and environmental conservation. However, due to the large size of
these areas, their planning requires synergies and coordination among different
administrative levels (e.g., for the creation of large agricultural parks).

This presence of many different public bodies and administrations raises the cru-
cial issue of the choice of the most effective spatial governance instrument and
mechanism that should be used to apply the sustainable planning approaches dis-
cussed in this chapter. Peri-urban landscapes have to be included in wide metropoli-
tan systems, presenting complex relations with both the main cities and the rural
surroundings. It is therefore important that new types of flexible metropolitan gov-
ernance and related planning instruments are established and that they can integrate
different planning levels (municipalities, provinces, regions) and sectors.

According to these considerations, Table 1 reports the main characteristics of
peri-urban landscape together with planning recommendations and possible
approaches (with reference to the scale of application).

Some future directions can be envisaged for new research on planning of peri-
urban landscapes. First, it is essential to further explore to which extent some
approaches that performed well in a particular context could be reused in other
contexts with similar characteristics. This is probably the most relevant issue, as
many examples from current literature have revealed uncertainties with regard to
the transferability of successful case studies to other geographical contexts.

Another important research improvement includes the evaluation of the socio-
environmental effects and outcomes of planning approaches that are adopted. In
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Table 1 Synthesis of characteristics, planning recommendations, and planning

peri-urban landscapes

for Peri-urban Landscapes
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approaches for

Characteristic of

peri-urban Suitable planning
landscapes Planning recommendations approaches Scale
High proximity to | Ensure equal accessibility to Planning and Local
urban areas resources/services design of Local
peri-urban
greenery
Nature-based
solutions
Mix of land uses Avoid rigid zoning Planning new Regional
Support/allow the multifunctional use | forms of urban Regional/
of the land and the reuse of vacant/ agriculture metropolitan
abandoned lots Ecosystem-based | Local
planning
Green
infrastructure
planning
Presence of Develop binding norms/regulations to | Planning and Regional
ecological and protect land from urban development | design of Local
agricultural values peri-urban Local
greenery
Planning new
forms of urban
agriculture
Nature-based
solutions
High pressure for | Develop binding norms/regulations to | Strategic planning | Regional
further urban mitigate/avoid urban sprawl Planning and Regional/
development design of metropolitan
peri-urban Local
greenery
Nature-based
solutions
Part of wider Co-development of metropolitan plans | Multilevel spatial | Regional
metropolitan integrated with lower planning levels | governance Regional
contexts (municipal/local) by institutional and | Strategic planning

local stakeholders
New planning instruments (strategic
plans, landscape metropolitan plan)

some cases, specific approaches may eventually result in unsustainable outcomes,
instead of a higher level of sustainability. This could happen if the effects on differ-
ent sectors or at different scales are not adequately addressed. For example, urban
planning aimed at densification to reduce sprawl can generate problem of green
space availability for the growing peri-urban population. Methods and monitoring
programs are needed to provide quantitative evidence on the extent to which a pro-
posed solution can be considered sustainable and livable.
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Finally, the same characteristics that make peri-urban landscapes challenging
contexts for sustainable planning offer, on the other way, interesting and unique
opportunities for current planning approaches. In particular, these opportunities are
based on the local resources of peri-urban areas, including both environmental
resources (e.g., through ecosystem services-based planning) and socioeconomic
resources (e.g., through the integration of bottom-up processes into top-down
approaches). Examples include the possibility of planning peri-urban landscapes by
mixed configuration of new housing and different types of highly accessible green
spaces and other spaces for local food production. Abandoned spaces and vacant
lands can be turned into positive resources that increase socio-ecological opportuni-
ties and offer more sustainable food production for the peri-urban population.

To this aim, a shift in the conceptualization of the peri-urban contexts from the
traditional urban-centric approaches (e.g., including zoning and vertical land-use
planning) to an environmental and ecosystem-based interpretation is crucial. This
will also allow a better understanding—and consequent regulation—of the social
and economic consequences of the peri-urbanization processes (e.g., in terms of
environmental intra- and intergenerational equity) and increase the overall sustain-
ability level of these complex and dynamic systems.
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