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Abstract: Human well-being is determined by multiple factors related to health, social relations,
safety, environment, landscape, cultural heritage, and quality of services. The Italian planning system
provided a set of “urban standards”, in terms of threshold values of areas per inhabitant destined for
public services and facilities. The application of urban standards, for a period of more than fifty years,
did not result in a broad improvement of life quality in the urban areas. This paper discusses the
issue of urban facilities in Italy in order to evaluate the opportunity to innovate traditional standards
according to the environmental and ecological paradigm, focusing on the benefits provided to humans
by natural ecosystems, the so-called ecosystem services (ESs). The paper investigates the evolution
of the Italian planning practice through the introduction of quality standards and innovative tools
able to meet the ever-changing social demand. The research aims to verify if the ES concept is really
implemented in the Italian planning practice and if the ecosystem approach has a real impact on
political decision-making. Using a comparative method, four case-studies of urban municipal plans
are selected and analyzed in order to identify different approaches and possible fields of innovation.
The research highlighted a lack of integration of ecosystem services approach in the land use decisions,
although there is an in-depth survey on the state of conservation of ecological and environmental
resources. The local experiments of qualitative standards represent an attempt to deal with specific
ecological emergencies, namely flood risk, air, water, and soil pollution, and loss of biodiversity.
Conclusions discuss, from an international perspective, the need to revise the traditional planning
approach in the field of public services and facilities, taking into account the influence of ecosystem
services on human well-being.

Keywords: urban standards; ecosystem services; urban facilities

1. Introduction

The system of common goods, services and infrastructures strongly affects the quality of life for
communities living in urban areas. The social aspirations associated with urban life must be addressed
inasmuch as they overcome the individual needs expressed by the consumer society and meet the
higher “right to the city” [1]. The city should always enable the free expression of collective and
individual needs for complementary or contrasting activities, including gathering and socializing
places, creativity and cultural events locations, job opportunities, sports and entertainment facilities
where the communities can enjoy tangible and intangible services. The aim to achieve a fair and
sustainable human well-being must lead the regeneration processes of the existing urban fabrics,
without new developments on natural land [2]. The current challenge for urban planning is to integrate
the environmental paradigm into the issue of collective services, according to the principles of social
equity and environmental justice [3]. The application of this assumption allows the supply of public
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services, transportation, recreational and cultural spaces to be expanded, while ensuring greater
flexibility on the adaptation to the ever-changing social needs [4]. The city is indeed the place where the
quality of life, the economic productivity, the safety and health of the population and the environment
are deeply intertwined and sometimes underestimated [4,5].

In Italy, the traditional planning approach is based on a rational and regulative definition of
strict land use zoning and parameters. Since 1968, the provision of public services and facilities is
regulated by “urban standards”, intended as the minimum provision of public space for each inhabitant
(present or future) or new function. Several studies highlighted the need to move from the traditional
approach, typically based on “a priori” quantitative definition of types and minimal areas for common
services and infrastructures, to a more innovative solution ensuring an adequate qualitative level of
public services and contextually guarantee the preservation and accessibility of the environmental
system [4,6-8].

Accordingly, the definition of criteria that take into account the benefits provided to humans
by natural ecosystems [9-11] can increase the effectiveness of the traditional urban-environmental
parameters, based exclusively on quantitative principles for the spatial identification of areas intended for
public services, neglecting to consider the effective contribution in terms of well-being of the inhabitants.

This statement is linked to the concept of ecosystem services (ESs) [12,13], together with the
so-called “ecological print”, connected to the human consumption of natural resources in relation to
the Earth’s ability to reproduce them [14]. The potentialities offered by ESs clarified exhaustively the
relation between human welfare and ecosystem functionality [13,15] and the relevant contribution
toward a sustainable and resilient urban development [15-18].

The paper analyzes a few recent experiences of Italian cities” land use plans to uncover
several innovative elements to apply to the urban standards and, in particular, new models of
ecological/environmental and quality standards. In Italy, the state of integration of ESs in spatial and
land use planning and its effective impact on political decision-making have been investigated.

While the scientific research focuses on the methods for mapping of ESs and their specific
performance, the planning practice shows the difficulty to integrate them into a comprehensive
evaluation of the demand and supply of public services into the decisional processes for the governance
of the territory [4].

According to the scientific literature, urban plans should take into account the benefits derived
from appropriate management of the ecosystems, in order to reach satisfactory levels of well-being but
also to provide the maintenance and protection of ESs [13,15,18-21].The study of a model for the analysis
of urban ESs is a research field that grew considerably in the last two decades, although the techniques
used to implement the services and the choices underlying the planning are still immature [22-25].
Some planning theories and ideas, such as the “garden city” and the “intelligence growth”, have a
similar conceptual foundation [4,26], which integrate the concept of green infrastructure as a systematic
method to contain the expansion of the urban fabric, ensuring a coherent relationship between the
natural and the built environment. Due to the lack of attention to the protection of ecosystems
and biodiversity, the Italian urban and regional planning often targets just the protection of the
environmental values, regarded as natural, identity, or cultural elements [3]. Given that changes
in land use play a central role in the delivery of ESs and urban planning, in turn, has a significant
influence on their conservation or enhancement [21,27,28], the paper has adopted a comparative case
study approach to evaluate the current state of integration of the concept of ES in land use plans and
the opportunity to consider the ESs in a broad sense, as common goods that influence the communities’
quality of life.

2. From the Quantitative Model to the Qualitative and Ecological Standards

In the second half of the 1950s, in order to improve the quality of general urban plans, the
Italian government realized the necessity to define standards and parameters on the supply of public
services and facilities, applicable to often extremely different contexts [7,8]. The issue of service supply
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assessment, influencing the relationship between public and private spaces, has also been managed
by public bodies involved in the field of social housing, such as the “INA Casa” (abbreviation for the
Italian housing program financed by INA (National Insurance Agency). The debate on the urban
standards led to the draft of a national law (L. n. 765/1967, known as “Legge Ponte”) [29]. It took place
in a historical context that dedicated great attention to the quick expansion of Italian cities, planned
with simplistic and inadequate tools [30].The concept of “urban planning standard”, was definitively
introduced with Inter-ministerial Decree 1444/1968. Over the decades, each region contributed to a
better definition of the national urban standards by promulgating reforms that adjusted the quantitative
thresholds. This provision is mandatory, regardless of the local management choices and the spending
capacity of the institution in charge [31]. As described in Table 1, the urban standards differ, in terms
of quantity and type, according to the zoning [32].

Table 1. Urban standards defined by Inter-ministerial Decree 1444/1968.

Zoning Criteria Parameters

education areas—4.5 sq. m/inh.

18 square meters of urban
standards per capita
(100 cubic meters per capita ~ public spaces such as parks, playgrounds, sports

common facilities and services—2 sq. m/inh.

Residential areas

of building provisions) fields—9 sq. m/inh.
public parking lots—2.5 sq. m/inh.
Industrial areas Percentage of the total area 10% of the area for the industrial settlements
. Parameter referred to the 80 sq. meters of public facilities per each 100 sq.
Commercial or
offices areas gross floor area of expected =~ meters of the gross floor area of the expected
buildings buildings. 50% of them destined to parking lots

The determination of a standard value can be considered as a compromise between economic
forces—involved in the transformation of the territory—and political forces, safeguarding collective
interests. This value guaranteed basic satisfactory requirements that were capable of meeting the
social needs and were consistent with the interests negotiated by a specific class [6,32]. Therefore, the
national criteria were clearly applicable only in a certain historical period characterized by a remarkable
expansion of urban areas, no longer acceptable considering the changed conditions of the economic
and cultural context [4]. Many studies have focused on developing indicators to evaluate factors that
directly affect human well-being, also assessing adequate levels of quality of life in terms of services,
facilities, and infrastructures [33-35]. For example, the World Health Organization recommended to
guarantee a minimum threshold of green spaces (nine square meters pro capita) but considered an
ideal amount of 50 square meters of urban green spaces for each inhabitant [33,36].

Today, cities show a shortage of services and infrastructures due to the scant commitment of the
administrators, the insufficient public funds, the high expropriation cost to acquire areas, the tendency
to ensure the mere availability of public surfaces, with no concern for the performance of services
provided to the community [4,37]. The costs relating to the expropriation allowance, the realization of
the service and its management cannot be sustained by the local authorities. This results in the unfair
treatment of private property, subjected to indefinitely reiterated constraints, without compensation.
After the sentence n.348/2007 of the National Constitutional Court, that required to pay market price
for the areas for public facilities instead of the agricultural value, the expropriation became increasingly
unused [37,38].

The plans often remained unapplied in the provision of public services and facilities, leading to
inadequate and variable implementation of the urban standards [39]. For example, the survey 2018 of
the Italian National Institute of Statistics (ISTAT) showed encouraging data about the available urban
green spaces in Italy, with an average of 32.8 square meters per inhabitant [40]. However, in the main
provincial towns, the data reflect a remarkable heterogeneity, namely the provision of urban green
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spaces per capita is notably different from town to town, from the low value of Crotone (3.6 sq. m./inh.)
to the wider green areas of Matera (997.2 sq. m./inh). Since the first applications, urban standards
have shown excessive rigidity, which overlooks the social structural changes, the heterogeneity and
complexity of the geographical context, the availability of the resources and the different strategies
enacted by the political choices [8]. For example, the traditional criteria overlook that the volume
per capita is generally higher in low-density urban areas than in central areas [41], the demand for
educational services is connected to the expected increase in the school-age population [42,43], the
need for religious buildings is not limited to Catholic churches [44,45] and the provision of parking lots
is linked with urban mobility system and hubs. For these reasons, a review of the criteria, used for the
analysis of needs and supply, is clearly required in order to consider the settlement conditions and the
demographic and social trends, monitoring the actual necessities expressed by the stable population
and by the daily or seasonal flows of non-resident users [31,39,46].

In a general view of urban regeneration, the concept of “urban standard” is replaced by “territorial
provision”, which includes the services requested by individuals, families, and companies, regardless
of the providers, either public or private and mixed [47]. Moreover, the reuse of existing buildings and
areas can contribute to achieving the dual purpose of renovating the urban fabric and improving the
local system of services and facilities [31].

The quality of the service system is particularly important in the disadvantaged territories, namely
in the so-called inner areas, that cannot enjoy essential services. In this context, due to the high
costs/benefits ratio for the realization of new public facilities, the provision of services may take place
at regional/provincial (supra-municipal) level, guided by quality and efficiency criteria to limit the
public expenditure and maximize the benefits for the local communities [48]. Unfortunately, this goal
clashes with poor integration between regional policies and local planning [39,49].

If urban standards can easily control the amount of service provisions, the quality criteria are
difficult to translate into standard values referred to more debatable aspects, depending on the specific
physical, temporal, and economic features of the context, such as functionality, accessibility, spatial
distribution, sphere of influence, usability, and efficiency [39,50].For example, the accessibility to urban
green spaces can positively affect public health and the opportunities for physical and social activities,
acting as a qualifying factor for the city and a driver of the real estate demand [51,52]. An unfair and
irregular distribution of green areas in the urban areas mirrors the characteristics and conditions of the
inhabitants (i.e., income, social level, age, and gender) and can be an indicator of racial, ethnic and
socio-economic disparities [53,54].

The reform of the regional planning laws reflected the debate on the qualitative/quantitative
dimension of the standard. The Italian regions of Lombardy and Basilicata focused on the qualitative
aspects of the standards which they put under the control of the municipal plans, while other
regions, such as Emilia Romagna, Veneto, Calabria, Valle d’Aosta, and Lazio, focused on both the
quantitative and the qualitative requirements. Few regions, for example Umbria and Lombardy, chose
a specific programmatic plan to address the management of the collective services, known as “Plan of
Services” [55]. The remaining regions have confirmed the national model, sometimes expanding the
thresholds and requirements, without questioning the underlying logic [31].

The Basilicata Region required an assessment of the system of services and infrastructures,
including a quantitative and qualitative analysis of the territorial distribution, the state of use, the
management costs and the performance (in terms of accessibility, suitability for different age groups,
functionality, and technological adequacy).

A recent law proposal of the Piedmont Region takes into account, in addition to the national
urban standards, the provision of additional surfaces for environmental, ecological, and ecosystem
services (Law Proposal Piedmont Region n. 302, June 2018).

The adaptation of the service supply is achieved through the creation of new quality standards
aiming at the safeguard of the spatial structures that guarantee functions and advantages provided by
the ESs, improving the quality of life of the communities and the territory resilience, according to both
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natural science and socio-economic studies [56-58].Cities and urbanizing regions take advantage from
the ESs produced in the urban areas, but also are at the center of material and energy flows and natural
goods availability that expands on much larger areas [59,60].

Although urban citizens are dependent on global ecosystems, the locally generated ESs have
a particularly high value due to the great number of beneficiaries. In this direction, the research
had sometimes focused on the evaluation of the consequences of changes in ecosystems on human
well-being, in terms of social-economic costs, in order to support decision-makers in the definition of
ESs conservation and enhancement actions [61-65].

Over the years, many authors proposed a variety of ESs classifications that the environmental
analysis can suggest [12,66-69]. However, every system of classification is based on an unrealistic
simplification, because “ecosystems are complex, dynamic, and adaptive systems with non-linear
feedbacks, thresholds, hysteresis effects” [69] (p. 351).

The most popular is the Millennium Ecosystem Assessment (MEA), which divides the ESs into four
categories: Supporting services, provisioning services, regulating services, and cultural services [12].
Nowadays, it has been overcome by more effective theoretical systems that clarified the distinction
between ends and means [70].

Services exist if a specific benefit or beneficiary can be identified. It is something that people can
enjoy, and it must be considered only in relation to people’s needs [67,68]. According to Costanza,
ESs are means to human well-being and it is difficult to categorize and distinguish processes, benefits,
and services (intermediate and/or final) [68,69,71]. This is the assumption of the Cascade framework,
proposed by Haines-Young and Potschin, that analyzed the connection between ecological structures,
processes generated by ecosystems, services and benefits gained by society, following a pattern similar
to a production chain [66,67,72].

A more recent classification, the Common International Classification of Ecosystem Services
(CICES), has been developed by the European Environment Agency (EEA) with the support of other
institutions [66]. It represents a revision of the MEA classification, based on the recognition of the
need to standardize the criteria of ESs analysis and description. Figure 1 represents the conceptual
background for CICES, using the Cascade model with the distinction between benefits and values.

Environment The Social and Economic System
Supporting or Final Goods and Benefits
intermediate services services

Biological i l
structure C
or process

Function :1
Service Iﬂ

1 Benefit

Limit pressures
via policy action? Value

|

L Pressures <

Figure 1. The ecosystem service cascade model. Processed by the authors based on Haines-Yong, R.,
Potschin, M. CICES Version 5.1, 2018, available at: www.cices.eu [66].
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The CICES excluded the so-called supporting services and focused only on the provisioning,
regulating, and cultural ones. The reason is related to the difficulty of identifying and describing the
final outputs of supporting services, also known as intermediate services, from ecosystems that people
use and value [66,67,73].

The classification proposed by the Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Service program (IPBES) recognized that many services fit in more than one of the MEA
categories. In the last proposal, dated May 2019, ecosystem goods and services are defined “Nature’s
contributions to people (NCP)”, including all the contributions of nature, both positive and negative,
to the quality of life of humans as individuals, societies, or humanity as a whole [74]. In the IPBES
conceptual framework, ESs are delivered by a category of nature, biodiversity, and ecosystems and
contribute to a good quality of life, thus separating out means and ends.

The paper aims to verify if the ES concept is really implemented in the Italian planning practice
and if the ecosystem approach has a real impact on political decision-making. The state of integration
of ESs in spatial and land use planning in the Italian context has been investigated to understand
whether or not there is a lack of consideration of ESs approach in the land use decisions.

3. Materials and Methods

The methodology is based on a comparative case study approach, considered an effective strategy
in the research field of urban and regional studies [75,76]. It is defined to understand the path of
different regional contexts and the points of convergence or divergence across these [77].

The framework of the qualitative and comparative analysis, summarized in Table 2, has been applied
to the review of a few recent examples of Italian land use plans, focusing on the integration of ES concept
into a more comprehensive system of services and infrastructures able to achieve a higher level of life quality.

The first section of the comparative framework focuses on the analytical part of the plans concerning
the ES knowledge. In particular, the paper examines in depth the recognition and classification of the
spatial components that are part or can become part of municipal ESs networks, understood as the
system of components that make up the environmental structure of a limited urban fabric. According to
the points identified in the cascade model, the paper investigates the description of the environmental,
cultural, and ecological structures and their attributes (biophysical structure and processes). The
other points concern the evaluation of ecosystem functions, services, and their influence on human
well-being, in terms of benefits and values for the community. The second part of the analysis concerns
the investigation of strategies and actions to improve human wellbeing through the conservation,
rehabilitation, or enhancement of ecosystem service in urban areas [77].

Table 2. Analysis framework. Processed by the authors based on literature review [24,66-77].

Identification of the spatial components of existing or potential
Biophysical structure  ecological networks.
and processes Analysis of the structure, the processes, and the biophysical
function of ecosystems.

Description of ecosystem properties or urban areas’ potentialities

ANALYSIS Functions in terms of ecosystem functions.

Identification of the final services and products provided to the

Services .
community by ecosystems.

Data on the influence of ecosystems on human well-being in terms

Benefits and values of benefits and values provided.

Strategies and actions aimed at preserving the health and the

Conservation functionality of ecosystems.
STRATEGIES Regeneration Strategies and actions aimed at restoring the health and the
AND ACTIONS & functionality of ecosystems.
Enhancement Strategies or actions aimed at enhancing the existing provision of

ecosystem services or creating new ecosystems.
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The focal points of the investigation are four case studies of urban municipal plans adopted by
Bologna, Rome, Milan, and Florence (Figure 2), that are the capital cities of Italian regions characterized
by different sets of rules in terms of regional planning tools and environmental policies. The selection
is based on the criterion of achieving a wider range of approaches used to deal with the issue of
environmental, ecological standards and ESs: Bologna and Rome, as they represent interesting examples
of municipal ecological networks that are still not connected to ESs; Milan, because it is experimenting
with an innovative model of sectorial public services planning that includes the ecological network;
Florence, that has attempted the integration of the ESs in the management of the soil usage, with an
emphasis on building an ecological network that becomes the driver of city transformation. It allowed
us to uncover several innovative elements to apply to the urban planning standards and, in particular,
new models of ecological/environmental and quality standards.

D ............ . : MILAN
A s BOLOGNA
L TR FLORENCE

@ rorrrereraranenens seoncassosses . . - ssasmsssess s esesseee ROME

Figure 2. Map of case studies (Processed by the authors based on ISTAT open data 2019).

The main documents of general urban plans of each case study have been collected into the official
websites of the municipalities (the latest updated version available at December 2019). Appendix A
provides a full list of the documents used in the comparative case studies analysis, in particular:

- the plan reports, both general or specialized (e.g., the description of the methods and strategies
adopted in the planning instrument);

- the regulative sections (e.g., the system of rules to manage urban development, the measures to
preserve ecological functions);

- the figures and tables (e.g., the identification of services and green infrastructures, the evaluation
of ecological potentialities, the description of the environmental system).

In the discussion section, an assessment of the degree of knowledge and consideration of each
point of the analysis framework was provided in order to allow the comparison of the case studies.
If the plan contains data, descriptions, or adopts criteria relating to a specific point of the analysis
framework, the level of detail is assessed (inadequate, moderate, or good).

4. Results

4.1. Bologna

Bologna ranks at the top of the list of Italian cities for its vast heritage of gardens and urban parks,
which covers an area of over 350 hectares. In the last decades, the policies of environmental protection
have contributed to the conservation of the natural, historical, and rural landscape, which corresponds
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to almost half of the municipal administrative area. However, it does not automatically guarantee a
sufficient supply of ESs to control the anthropic pressure on the environmental resources.

With the aim of improving the overall quality of the urban environment, the 2008 Structural
Municipal Plan (PSC) focuses on the strengthening of the ecological network and preserving and
recovering the natural habitat. The municipal ecological network is organized into three hierarchical
levels (main, secondary, and urban level) constituted by a polyvalent system of “knots”, which are
eco-systemic elements acting as reservoirs of the local biodiversity of fauna and flora.

The main ecological network consists of a series of complex ecological hubs and passageways
that connect the different parts of the city with the protected wide areas of the provincial territory.
Sometimes it also includes agricultural areas, such as vegetable gardens, sports areas with or without
the relative public services, and facilities that do not compromise its ecological value.

The secondary ecological network is defined by simple hubs, local ecological passageways, and
spread-out areas that guarantee the connections among the parts of the city. The PSC enlists the
linear elements, both natural and semi-natural (box hedges and tree lines, arboreal strips, waterways,
reclamation drains, linear lawns, salvaged green scarps, etc.) that either show an ecological value or
can acquire it through recovery actions. The local ecological passageways are nature vehicles leading,
through connective areas, to the urban ecological hubs that are city sectors with a relevant ecological
value, often only potential, containing at the same time rural and urban public green elements. Usually
destined to playful recreational areas and pedestrians and bikers, they represent, with the urban
ecological connective green, a set of open spaces that have actual or potential ecological value, often
allocated for public use. The urban ecological connective green is represented by a set of private and
public gardens and parks, boulevards and decorative greenery, vegetation, and natural soils. Spread all
over the city, it constitutes an ecological reservoir of permeable soil that helps to reduce air pollution.

In addition to the guidelines for safeguarding and strengthening the ecological network, the plan
includes further measures aimed at mitigating the impacts produced by mobility infrastructures on the
natural environment. In the development of new settlements, environmental compensation measures
are provided in order to increase the vegetation cover in green areas and the permeable soil(at least
75% of the total area).

The plan adopts market-based tools, such as non-financial compensation, to freely acquire more
than 200 hectares of natural land by transferring the development rights to other suitable areas.

The main results of the analysis are summarized in the table below (Table 3).

Table 3. Results of the analysis. The case of the Urban General Plan of Bologna.

ANALYSIS
Identification of three ecological networks based on the specific environmental and
Biophysical landscape value or the ecological potentiality: Mainecological network(complex
structure and ecological knots and corridors); Secondary ecological network(simple ecological knots,
processes local ecological corridors, ecological and landscape connective tissue); Ecological urban

network (urban ecological knots, local ecological tissue)

Connection between urban and external areas, preservation of environmental system

unctions and protected areas, soil permeability.
Food production, periurban agriculture, environmental and natural goods production,
Services reduction of air and electromagnetic pollution, climate regulation, preservation of

existing and potential biodiversity, mitigation of the infrastructure’s impact on the
landscape and environment.

Benefits and values  Not considered.

STRATEGIES AND ACTIONS

Conservation Identification of new ecosystems and river areas to protect.

Revitalization and naturalization of compromised public properties, in order to create

Regeneration . . . . -
new ecosystem services at a regional scale (i.e., planting intervention).
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Table 3. Cont.

Valorization of the agricultural land near the urban area, through the creation of new

public green areas and the promotion of collective use of agricultural lots.

Increase in the permeable surfaces.

Valorization and improvement of existing tree areas to realize a new important

biological and ecological reserve, connected to rural and river areas, with a public
Enhancement recreational function.

Realization of a green lung to mitigate the impact of road and train infrastructures to

became tree-lined roads.

Realization of an important river park of supra-municipal level through the creation of

path along the river, the naturalization of large brownfields and the recovery of

degraded areas.

4.2. Rome

The 2008 General City Plan of Rome (PRG) paid specific attention to the ecological and
environmental issues, although the city registered record values for the increase of newly built areas
in the last years [78]. The cartographic documents identified the green and ecological network that
includes primary, secondary, and new additional components. The primary elements are the important
natural ecosystem components, such as environmental protected areas, agricultural parks, and areas of
naturalistic relevance. The secondary elements connect other areas of the hydrographic and agricultural
network and some parts of the residential zones, also including services and infrastructures. The
primary elements usually concern areas subjected to measures of environmental protection, whereas the
secondary components are intended to recovery and restoration actions, in particular on rundown areas.

The plan introduces some restrictions on the use of green areas included in the ecological network
and in the local public services system. In particular, it mandates a public destination for park or
sport areas and a compulsory requirement of a permeable surface larger than 80% of the total area.
To strengthen the ecological network, in the “Renovating City” zone, new building constructions in the
free areas are forbidden, while the development rights can be transferred to other suitable locations [79].
The executive planning allocates the areas included in the ecological network either to the public green,
in order to satisfy the urban standard requirements, or to the private green, supporting the ecological
strategies. The plan increases the number of urban standards defined by national law, up to 22 square
meters for each inhabitant.

Moreover, it established incentives for the demolition of the incompatible buildings included in
the ecological network, encouraging the transfer of the development rights and the conversion into a
green area [39]. The municipal authority has the possibility to adopt integrated plans to coordinate and
promote safeguard measures and interventions, recovery and enhancement of the ecological network
through the increase of spontaneous greenery, maintenance of the watercourses, reconversion of parts
of the hydrographic network, promotion of the archeological, historic and monumental heritage,
preservation of the panoramic vantage points and belvederes, protection of the landscape integrity
and continuity, limitation of the soil sealing, and reduction of the environmental pollution. The private
and equipped green areas are subjected to specific rules aimed to guarantee a minimum amount of
vegetation (40 trees and 80 shrubs/hectare) or to provide sports facilities and relative services.

The main results of the analysis are summarized in Table 4.
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Table 4. Results of the analysis. The case of the Urban General Plan of Rome.

ANALYSIS
Biophysical Identification of ecological networks(structured on three levels of components), natural
structure and . .
processes protected areas, hydrographic network, agricultural areas and parks, green belts.

Ecological and hydrological functions provided to the urban area thanks to the
Functions connection to the natural areas and the ecological network.
Agricultural parks as a land supply for the economic activities.

Services Biological agricultural production.

Benefits and values  Not considered.

STRATEGIES AND ACTIONS

Preservation of agricultural soils (agricultural parks).

Strategies and actions of safeguard for the municipal ecological network.

Monitoring and periodic evaluation of the municipal ecological network conservation
in terms of naturality and functionality.

Conservation

Rehabilitation and naturalization of the hydrographic network, through the creation of
Regeneration agricultural parks.
Restoration and environmental requalification of compromised or degraded areas.

Realization of new green belts and natural components to integrate the

Enhancement -
ecological network.

4.3. Milan

Collective services and infrastructures represent an important field of innovation in the planning
system of the Lombardy Region. The introduction of a new municipal sectorial instrument, the
Plan of Services (PS), aimed at the identification and implementation of an adequate qualitative and
quantitative provision of public services (Lombardy Regional Law n.1 of 2001). According to the other
plans or programs in force, this instrument establishes the desired quality level and the methods to
be used to implement and manage the service system by encouraging forms of public and private
partnerships to share economic resources, functions, and goals [55].

The PS has to take into account the environmental function of the green areas, the organization of
parking lots in a broad approach to the management of the mobility system, and the coordination with
the other municipal plans.

A few years later, the Region of Lombardy strengthened the role of the PS, which is entrusted
with the task of “[...] ensuring a global provision of areas for public facilities of general interest, of
any area intended for public residential housing, vegetation, ecological passageways, and green areas
connecting the rural with the urban territory”(art.9, Lombardy Regional Law n.12/2005). Moreover,
the law promotes the realization of green connections between infrastructures and urbanized areas
and their rational distribution within the municipal territory, to support the current use and the
possible future applications. A detailed program, concerning the assessment of costs, timing, priorities,
and methods to realize the services, has been established by the law but often overlooked in the
plan drafting.

The Milan municipality has drawn up a Plan of Services (March 2019), as it is stated in the Regional
Law, concerning the identification and the regulation of the existing and future services, such as urban
green, mobility infrastructures, public transportation, and social housing.

It analyzes in detail the ecological network and makes reference to the ESs as part of the collective
services and infrastructure system, for example, the regulation services and the mitigation services to
tackle climate change, promote and strengthen biodiversity, decontaminate waterways, and enhance
the circular economy. The system of the green spaces strongly favors the improvement of the urban
quality as it encompasses ecological, environmental, and social needs.
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The identification, in the cartographic documents, of the existing and new elements that
characterize the green network, should take into account the numerous types of public green spaces,
harmonically merge with the private areas destined to agricultural activities. For example, the category
of the “environmental green” also includes areas for the mitigation and decontamination of roads and
infrastructures, not directly enjoyed by the inhabitants but nonetheless essential for the maintenance of
the land permeability, the control of thermoregulation and other ESs. Finally, an innovative point lies
in the so-called Local Identity Nuclei (NIL), namely city sections or neighborhoods that share common
identity features. Each NIL has to be equipped with a local park or a system of common gardens and
directly connected with the municipal green network.

The achievement of predefined levels of ESs production is encouraged by a ten percent reduction
of the urban standards requirements. Moreover, the interventions of afforestation on private areas and
of waterways regeneration are considered as a part of the amount of the urban standards.

The main results of the analysis are summarized in the table below (Table 5).

Table 5. Results of the analysis. The case of the Urban General Plan of Milan.

ANALYSIS

Identification of the green areas, subdivided into: Existing urban green areas,
environmental green areas, new urban green areas, and planting areas. These

s?ﬁft};i’zlgih components copstit}lte the. municipal ecolqgical netwqu, where the equipment of
processes ecosystem services is considered as an environmental infrastructure.
Identification of historical urban fabrics and of the existing or new religious buildings,
recognized as services for the local communities.
Mitigation and naturalization of the areas affected by the infrastructural network.
Functions Recognition of religious buildings to support the cohabitation between different

communities and to improve integration processes.
Identification of the historic urban fabrics in order to preserve the local identities.

The environmental green areas guarantee the permeability of the soil, the reduction of
Services climate pollution and greenhouse gas, and the improvement of ecosystem services,
contributing to the connection of the ecological network.

Benefits and values  Not considered.

STRATEGIES AND ACTIONS

Protection of agricultural uses in order to safeguard the environment.
Conservation Protection of traditional cultures and knowledge through the improvement of public
areas of the historic urban fabrics.

Revitalization of watercourses and of the brown fields, in order to reduce the amount

R ti ) .
egeneration of low-quality soils.
Improvement of the amount of natural soils.
Identification of areas in which to provide the afforestation.
Enhancement

Promotion and strengthening biodiversity.
Guarantee a high percentage of natural soils in case of new intervention.

4.4. Florence

The Structural Plan (PS) and the Urban Regulation (RU) of Florence are very interesting examples
of planning instruments that focus on the ecological network in order to preserve the ecosystemic value
of the territory. After the plan was adopted, in 2010, the many revisions that took place did not question
the general strategy of land-take reduction based on initiatives of urban regeneration. The project
proposals consisted of building replacement and restoring techniques that allow the improvement of
the urban and environmental quality and the enhancement of collective services and infrastructures.

The plan provided a dynamic network of public spaces and services that can be adapted to the
new social needs. The enhancement of the infrastructural and service supply is supported by private
agreements to gives up freely 50% of the development areas to make parks and other public spaces.
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The plan redefines the ecological network by including ecological corridors, ecological knots
and other parts of the ecological network within the city. The large green infrastructure connects
linear elements (corridors) and areas (knots) that act as “biodiversity reservoirs” for which actions
for the conservation of the fauna and flora biodiversity are provided. The ecological knots are
differentiated into new or pre-existing knots, that may or may not need requalification. The elements of
the urban ecological network (parks and urban gardens, green areas, tree lines) are often quantitatively
adequate but not accessible, making it necessary to create new connections. The enhancement of the
environmental quality is achieved through the improvement of the ecological functions of the existing
green areas, through interventions of urban renewal and development of the ecological network with
the support of public or private investments.

Urban green spaces are classified according to the following categories: The green garden,
including all urban or peri-urban green spaces, both public or private, the green parks, including large
areas, often next to historical buildings, the tree-lined boulevards, namely the continuous linear rows
of trees placed along the main city roads.

In the analysis of the municipal green areas, the whole surface has been divided into pre-sized
cells that were subsequently classified depending on their type, size, quality, accessibility, and spatial
relation with the anthropic background. The density, the characteristics, the composition, and the
spatial distribution of the vegetation represent useful factors to identify the areas fit for purposes of
biodiversity conservation, climate control, air purification, and micro-habitat support.

The ecological network has been designed to connect the urban area to the peripheral zones,
allowing the transit and migration of the fauna. It is involved in a wide set of plan actions, such as
the management of existing trees and vegetation (amelioration, completion, and/or substitution of
specific plant essences) or the enhancement of areas already characterized by ecological potentialities.
The project of the ecological network is based on the following criteria: Avoid the fragmentation
and isolation, increase the functionality of the existing corridors used for the fauna transferring and
migration (including the watercourses, the vegetation and the tree-lines), create new knots or linear
elements of the ecological network and modify the existing tracts according to the distribution of trees
and vegetation in order to guarantee the connection of flora and fauna to the city.

The integration of the ESsinto the urban planning is based on specialized studies that are part of
research on the distribution of the zoological and botanical diversity in the green areas.

The chart of the ecological classes introduces a set of indicators related to the flora and fauna
biodiversity. Another section focused on the 64 urban green spaces, spread out in the whole municipal
territory and intended for a garden or public park, with special emphasis on their capacity to accept
animal and vegetation species. The gathered data allowed to define a strategy of improvement of those
areas, ecological potential, and a final synthetic value expressing their ecological suitability.

The indicators of the municipal green areas concerned five pivotal aspects: Flower quality, habitat
quality, soil quality, extension of the green area, quality of the surroundings of the green area. The
overall value of the green area is the result of the summation of these five parameters.

The plan examines the existing ecological areas in need to become more efficient, the so-called
“areas for the environmental upgrading”. It also defines rules and criteria to address the public
interventions in those areas, with specific provisions regarding the botanical and zoological species to
use and how to ensure their fruition. Moreover, the new public and private developments represent
opportunities to improve the blue and green infrastructures and to complete or regenerate the
ecological network.

The RU introduces the concept of “ecological class”, refereed to the ecological potential determined
by a synthesis between botanic and the zoological components. The ecological classes and the continuity
of the urban network have allowed us to pinpoint possible defects or potential value points that can
become a basis for future projects to guarantee and develop the functionality of the ecological network.

The main results of the analysis are summarized in the table below (Table 6).
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Table 6. Results of the analysis. The case of the Urban General Plan of Florence.

ANALYSIS

Identification of the ecological network, subdivided into core areas, ecological
corridors, stepping zones, and buffer zones.
Mapping of green urban areas and green periurban areas.

Biophysical . . . . .
ropaysica Definition of the concept of ecological class, which refers to the ecological potential
structure and . . . . .
ocesses determined by a synthesis between botanical and the zoological components, setting
p up qualitative indicators for biodiversity.
Census of the UNESCO historic settlement and recognition of the significant post-war
architectures.
Ecological network aimed to build connections of natural and semi-natural
. environments, in order to support species in transit and host microenvironments in
Functions . . .
critical situations.
Identification of the historical heritage in order to preserve the local identities.
Services Guarantees of the graduality of the habitats, the mobility of the species, and the genetic

exchange.

Benefits and values  Benefits are implicitly defined but not assessed in terms of their results and quality.

STRATEGIES AND ACTIONS

Safeguard of existing ecological network elements.
Conservation Environmental monitoring.
Historical heritage preservation.

Regeneration Redevelopment of some existing sections of the ecological network.

Completion and strengthening of the territorial ecological network and improvement
of natural dynamics of renewal of resources.

Strengthening of internal and external connections to the ecological network.
Development of compatible economic activities, in order to contribute to the protection
of ecological values.

Realization of new ecological knots.

Enhancement

The plan provides the enhancement of the service system with the application of non-financial
compensation and expropriation tools for the acquisition of private areas and the achievement of
a standard of 30.9 square meters for each inhabitant. In the new developments project, the urban
standards required by the national legislation must be guaranteed anyway.

5. Discussion

In Italy, the explicit and voluntary use of the ES concept in spatial planning is still limited [21,80-82].
Asshown by the review of Italian land use plans analyzed, the model of the ecological network integrates
settlements, infrastructures, and natural components, following a new approach to the environmental
preservation to achieve the goals of high-quality landscape and sustainable development [82].

In this direction, the urban planning focuses on the improvement of the urban green system in the
new development projects, recognizing the ecological values and benefits provided by private green
areas, adjacent and connected to the new settlements, used as public parks and gardens, although
directly managed by private owners.

The widespread diffusion of green areas in the city and the construction of ecological networks,
which combine public green areas with new private areas of ecological interest, can be an effective
tool to tackle the problems generated by ongoing development [39], going beyond the concept of
urban standard of green areas, recognizing their contribution in terms of benefits provided regardless
of ownership.

The protection of the natural heritage and the ecological functionality of the territory does not
require the acquisition of the property by the public authorities.
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In Table 7, the results of the comparative case study analysis are summarized according to the
theoretical framework described in the methodological section.

Table 7. Summary of the comparative case study analysis.

BOL ROM MIL FLO

ANALYSIS

Identification of the spatial components of

Biophysical o - . oo oo YY) YY)
structure and  €Xisting or potential ecological networks
processes Analysis of the structure, the processes and the . . o oo
biophysical function of ecosystems
Description of ecosystem properties or urban
Functions areas potentialities in terms of ecosystem oo . oo oo
functions
. Identification of the final services and products
Services . . oo . oo oo
provided to the community by ecosystems
. Data on the influence of ecosystems on human
Benefits and L .
well-being in terms of benefits and values - - - .
values .
provided
STRATEGIES AND ACTIONS
. Strategies and actions aimed at preserving the
Conservation . . . oo oo X
health and the functionality of ecosystems
. Strategies and actions aimed at restoring the
Regeneration oo oo .o oo

health and the functionality of ecosystems

Strategies or actions aimed at enhancing the
Enhancement  existing provision of ecosystem services or oo oo oo oo
creating new ecosystems

— not considered or not clearly developed;  inadequate level of detail e moderate level of detail eee good level
of detail.

All the plans identify in detail the spatial components of the municipal ecological networks, both
existing or potential. Starting from similar and good levels of detail in the description of biophysical
structures and processes, there is a progressive reduction in the quality of analysis and information
according to the sequence described in the Cascade model. This assumption is confirmed by an
inadequate analysis of the ecosystem properties and functions, excepted Florence that shows in-depth
knowledge of urban ecosystem potentialities. The plans appear even more deficient in the identification
of final ecosystem services and products for the community, while the data on the assessment of
benefits and values for the human well-being are almost absent. The plan of Florence represents an
example of partial integration of the issue of ESs in spatial planning to extend the benefits derived
from the environmental protection policies to the system of common goods and infrastructures. In the
case of Milan, the Plan of Services is structured by a dynamic path of identification of the real demand
for the satisfaction of the community needs, but it did not developed a quantitative and qualitative
assessment of the benefits provided by ESs. It is particularly innovative in terms of evaluation of the
accessibility, usability, and feasibility of the collective services, but it is only an analytical tool, mostly
inefficient as regards the realization, adaptation, and improvement of the public services [79,83].

Research highlights a defective awareness in defining the meaning of ESs outside the scientific and
academic field and a difficult transfer of specialized knowledge in practices [27,84-86]. The mapping
of the ESs should contribute to the territorial governance and is pivotal for the full acknowledgment of
the environmental sustainability of the actions of land use and transformation provided by plans and
to evaluate their consequences [86,87].

The ESs offer the opportunity to improve the land use planning, considering their direct
contribution to the amelioration of the life quality and the welfare of the community [88,89]. In this
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direction, new environmental ecological standards have generally been recognized in the analyzed
plans, but they are not linked to the services and benefits provided by the ecosystems. These
parameters usually refer to strategies and actions for the conservation, regeneration, and enhancement
of the environmental and ecological system (soil permeability, carrying capacity, non-renewable
resources consumption, size and composition of green biomass, urban microclimate, air quality, noise
reduction) [31,39]. Strategies and actions usually refer to the conservation and regeneration of the
ecological networks without awareness of the positive consequences in terms of ecosystem services
provisions. Only Florence evaluates the state of conservation of ESs in the urban area and the expected
effects of development projects.

6. Conclusions

Over the last several decades, in the international context, the urban planning research has
innovated and perfected methods and tools used to analyze and evaluate the indispensable functions
that the ecosystem is capable of supplying to a large number of stakeholders. ESs becomes fundamental
to foster the preservation of biodiversity and landscape that are seen as crucial contributors to
human welfare. The paper demonstrates that the integration of ESs into planning enables connecting
environmental protection with other community goals, such as the realization of green and blue
infrastructures and public spaces. For this reason, it is fundamental to intensify the studies about the
ESs and set up protocols to incorporate them into the spatial planning, avoiding the application of
undifferentiated parameters disconnected from the local identity.

The scientific literature has provided plenty of indicators to measure the benefit generated by the
ESs for the life quality of settled communities. In the Italian example, the previous planning experiences
used strategies of sustainable development that, although kept in consideration the ecological function
of the land, often used ineffective preservation and monitoring measures. The traditional model of
urban standards, introduced to guarantee a fair and minimum ratio between public and private spaces
in the city, needs a substantial revision to consider ESs in the urban environment as a field of options
available to society. ESs should represent services to inhabitants to be guaranteed, therefore, resources
to safeguard or restore in the local planning strategies.

The definition of the new quality standards has to take into account the ever-changing and
heterogeneous factors affecting the urban welfare directly. We recommend that it is fundamental to
define a model of collective services and infrastructures in order to improve the life quality of the
community and, at the same time, to ensure the preservation of the common goods. In the territorial
and urban plans, the quantitative and qualitative criteria (namely “urban quality standards”) should
control the human pressure on the natural environment, as well as improve the health of the cities,
through lower consumption of non-renewable resources, a rebalance and mitigation of the anthropic
impact and the enhancement of the ecological and environmental system.

Moreover, the definition of innovative thresholds and qualitative standards referring to human
well-being, shared at the European and international level, can help prevent the speculation and
exploitation of the common goods, the trampling of the rights of the people and the consequent
decrease of the community welfare. At the same time, the necessary flexibility and adaptability to the
specific territorial situations can be guaranteed.
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Plans

Documents (Official Name)

Municipality of Bologna, Piano StrutturaleComunale, 2008,
available at http://www.comune.bologna.it/psc/documenti/848
(accessed on14 January 2020).

Relazione illustrativa

Quadro normativo

Valutazione di sostenibilita ambientale e
territoriale

Quadro conoscitivo

Tables:

Figure della ristrutturazione

Strategie per la qualita

Regole

Municipality of Rome, Piano Regolatore Generale, 2008,
available at http://www.urbanistica.comune.roma.it/images/uo_
urban/prg_vigente/prg_nta.pdf (accessed on 14 January 2020).

Norme tecniche di attuazione
Sistemi e regole

Rete Ecologica

Standard Urbanistici

Tables and drawings

Municipality of Milan, Piano dei Servizi, 2019, available at:
https://www.comune.milano.it/aree-tematiche/urbanistica-ed-
edilizia/pgt-vigente/piano-dei-servizi (accessed onl4 January
2020).

Relazione Generale
Norme e ambiti a servizi
Catalogo, NIL e servizi
Accessibilita

Rete ecologica

Tables and drawings

Municipality of Florence, Piano Strutturale Comunale. Relazione
Mustrativa, 2014, available at http://pianostrutturale.comune.fi.it/
documenti_del_piano/piano_strutturale_2014_approvata.html
(accessed on14 January 2020).

Allegato A—Relazione

Allegato B—Tavole

Allegato C—Quadro conoscitivo
Tables and drawings

Municipality of Florence, Regolamento Urbanistico. Relazione,
2015, available at: http://regolamentourbanistico.comune.fi.it/
documenti/RU_vigente.html (accessed on 14 January 2020).

Allegato A—Relazione

Allegato B—Norme tecniche di attuazione
Allegato F—Rete ecologica

Allegato H—Quadro conoscitivo

Tables and drawings
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