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Introduction

Introduction

The city embodies one of the most ancient social prediisthistory dates back

to thousand®f years, even if its relevance has been affirmed materially all over
the world only relati vel yfoundeappeorimaltely . I f t he
in the X millennium BC, with the emergence and development of the
mesopotamic civilizations, the strongest urbanization processes (migration of
population from small villages and the country$jdeok place massively just in

the lasttwo centuries of human history.

Not all the cities anyway can be considered identical, a huge distance separate in
fact, not only in geographical terms, an urban center (or better metropolis) like
Milan, from one like Durban, and the same could be said@oin and a smaller
center like Gubbio, or between this last one and an international metropolis like
New York. Although all these centers share, in our opinion, some characteristics,
that allow them to be recognised as cities, and to be distinguisbradaf small

and peripheral center, located in open countryside. It is intuitive, and a matter of
common sense, to recognise some elementslas at first sight. Landscape is
usually the main one: a strong presence of buildings, the absence of green or
agicultural spaces are usually attributed to an urban environment, while an area
with a scarce concentration of households or infrastructures, were open and
natural spaces are predominant are immediately recognised as rural. However the
landscape on its ownannot explicit nowadays the sociological and functional
aspects proper of a territory, in particular in an era, like the current one, in which
deep transformations are impacting on it, changing its connotations.

But: what these characteristics or aspect?

This work will present a reasoning on the city nature and on the characteristics
that the literature on the topic has proposed as distinctive of this spsaxifad
product. It will start from the last theoretical proposals addressing the issue,
inscribed in the legacy of the Urban Question debate, in order to highlight the
main critical points in the current understanding of the urban phenomenon.

The fAexplosiono of the city and the | oss
nowadays impactedybthe urbanization process has determined an impressive
flourishing of literature on the city itself, aiming at finding the best interpretation

of its current development. The task is relevant, since understanding the nowadays
dynamics of meansyfiddag tkevtanls fort its mamagement, or at
least the critical points on which to dotinfluence that evolution.

Our proposal will be based on a specific interpretation of the nowadays city: we
will distinguish in fact between two different elememomposing the city, the
concept ofUrban (that regards the cultural dimension of the city as a social
environment) and that @ity as a physical structure. In our view if it is true that

the nowadays city and its influence is diffused in the territoy @mbodied by a
various range of urban structures, produced by the sprawl phenomenon
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(suburbanization, perirbanization, rurbanization) that assumes different shapes,
not all the forms in which this process manifattelf can be as well considered

to be homogeneous in terms of urbanism degree.

We would like to stress the fact that only specific spatial conditions are capable to
generate a properly urban environment, able to produce what we'lzadiity, the
conditionof being urbanized and living anhan culturé. For this reason we will
work on two different levels: a micro/meso, and a macro one.

Micro/meso level

We will present a proposal for the identification of these spatial conditions in the
second chapter of this work, where the concept ofssdaéity and proximity will

be analysed as potential keys for urbanity detection, highlighting their relevance
in shaping the ways in which spaces can be lived by people and consequently the
different meanings they can acquire for them.

A focus on the carept of walkability and its relevance in the current debate on
city planning and social sustainability is then carried on in the third chapter, in
order to better understand its potential to design a better and more-bocahan
urbanism, able to improveeturbanity of spaces.

Macro level

Beside the micro and meso scope, our research will assume also a macro scope, in
order to better analyse and locate tineaninside the nowadaysty. The current

form of the city, at least in the western world in whailr research is based, is
characterized by a metropolitan structure, where the traditional boundaries of the
old cities have been overcome by the city
with many names (Metropolitan City, Megalopolis, GRye g i o n), todayt c é
cities are more and more often partasinglomerations or networks of centers,
functionally interrelated, inside more or less blurred territorial contexts defined as
Metropolitan Areas. These contexts are far from being universally defined
through due to manifold issues (in data availability, comparability, territorial
peculiarities, t heoretical di fferences, e
and, in our opinion, most relevant proposals (both in national and international
contexts) in chapter.4

Therewe will introduce two case studies on which test our assumptions: Milan
and its Metropolitan City for the Italian context, and the Lyon Metropolis as a
foreign case study.

The choice of Milan is due to the will of working again, going deeper in the
analysis, on a known case on which a previous work has been done in the past, in
order to stress the variations occurred in the time interval that separates that
analysis (based on 2001 census data) and the data today available (2011 census
data). Milan § one of the most dynamic Italian cities, core of one of the most
urbanised areas of the country, easily comparable with other foreign centers of a
similar level.

! Where theurbanismis thecontent of such a condition, that can be in this way the attribute of
both individuals and places.
18
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Lyon has been chosen as a comparative case study, in order to have a reference
casetobettee val uat e Mil ands c o n"tbiggestand most y o n
relevant city in France, after the capital city Paris, as well as Milan in Italy. Both
share a similar economic structure, characterised by an important even if declining
industrial seair, and an always more and more relevant tertiary sector. Both
belong to countries with a similar administrative and territorial structure, facing,
even if with different success and timeline, important attempts of territorial
restructuring.

After having eviewed in chapter 5 the main methodological proposals for the
identification of the urban characteristics we will present a personal one based on
the combination of the two levels of analysis distinguished in our approach. We
will present an urbanity mease method, based on pedestrian accessibility
detection, and a metropolitan area delimitation method. Combined, the two
dimensions will produce a metropolitan zoning of the Milan Metropolitan Area, of
which we will then analyse the differences in termgapulation characteristics
living the various contexts drawn thanks to it.

The same approach will be applied on the French case, but limited to the
definition of the metropolitan areas (see chapter 7 for further details).

As a further methodological exesei a walkability index will be presented and
applied on the two case studies, in order to analyse its level of precision compared
to the pedestrian accessibility index adopted in the previous phase, and to
introduce a different, but similar, instrument tobanity detection.
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Chapter 1

Chapter 1

The Urban Question: a quest for the city

Introduction

AfEach generation, it seems, defines the
articulation of social challenges, political predicaments and thiearessues

ur b a

reflecting the current conjuncture of wurban

This sentence by Scott and Moulaert, two of the main scholars in the urban studies
field, embodies synthetically the path produced by the research aboub#me ur
question in the last century, starting from its first protagonists (Weber, Wirth),
passing through their renewal theorists (Castells, Lefebvre, Harvey) and coming
to the last (Saunders, Soja) and most recentributors(Scott, Storper, Brenner

and Somid).

Addressing the study object of the discipline, on what is the nature, connotations
and social role of city and urban spacée urban questiohas been always a
highly debated issue. Cities and urban realmih their historically changing
shape ad phenomenological declinations (both synchronic and diachyoméc)e
extremely difficult to give an ultimate definition tfem or to delineate universal

and somehow stable characteristics.

As commonin Social fiences, and in science in general, evasyorical period

has brought different perspectives through which look at the urban quekien

to the specific causes that risen the attention to the.tdp& discipline somehow
abandoned the idea of looking for an ultimate answer to it, pragthatica
concentrating on the phenomena taking place in the city, in order to give an
answer to them.

Anyway seeking for an answer to the question has received renovated interest in
the last years, in particular after the publication of a series of contribytes
prominent scholars in Urban Studies theory like Neil Brenner and Christian
Schmid, promoters of the Urban Theory Lab, an ambitious working project born
at the Graduate School of Designtdérvard, dedicated to the construction of an
open laboratory ofheoretical research and discussion on the urban question,
based among othergn the scientific legacy of Henry Lefebvre. We would like to
start from their contribute on the debate in order to address the issue under the last
theoretical arguments, recengting the useful insights provided on the topic and
confronting them with the past ones, in order to form a theoretical toolbox able to
guide our reflection and empirical work on the urban realm. This work wikeld
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to represent durther attempt to find a route inside such a complex context,
without any presumption of giving an exhaustreswer to the issue.

We will start so from the last contributes of the cited authors, analyzing critically
their approach, using also the arguments proposed by mit@inent scholars in
theresponseo their statements.

In particular a focus on the contributes of Scoid &torper and the Los Angeles
schoob sepresentatives will be done, as considered useful sources for the critique
to the UbanTheoryLabtheorizaton.

A final proposal is then presented in order to theoretically combine the useful
components of both the positions, bridged through the lens of the Capabilities
Approach, based on Amartya Senod6s wor k.

The need to distinguish between the conceptityf(as the area touched by the
urbanization process) from that wfbanity (as the property of places in which an
urban experience can belly generated) will be affirmed, where the latter is
included into the former bwtithout overlapping it.

22



The Urban Question: a quest for the city

1.1 The Urban Question

1.1.1 The origins

The debate on the nature of cities has started more than one hundred years ago,
producing a series of different analyses and approaches, conceptualizations and
theoretical frameworks. As common in history the scientifipraaches and
theories followed in a parallel journey the transformations of the society. Born in
the first years bthe last century the Chicagat®ol epistemological approach

was built on whatve could name anodern and positivististance, where the git

was read as a living organism, or better, as a natural environment, following
natural and mechanical laws and schemata. The populations settled in it, well
defined and inscribed in a particular environment, were conceived as natural
populations, living oe close to the other and occupying in succession the urban
spaces according to the changes of the social structure of tli®elt; 2006)

The image of the city proposed by this theoretical tradition held a central
position in the urban studies for antpperiod, contributing to the constitution of a
study object well defined and consistent, represented by a specific spatial realm,
characterized by peculiar social structures and culture. Among the most famous
and representative images of that reseasaddiitton we can cite théonal scheme
of the city of Chicag@onsistent ira concentric set of circles proposedBiyrgess
(Park et al. 1925), each of which embodying a different realm, according to the
function exerted i n t hewas cohcgivied ases 0l ogi Cc a
idealtypical representation of the city functioning, not jitihg the specific case
of Chicago, but suitable for the description of tfenericurban settlements (of
that time and that context we would add). Five zones were define central
business districtwhere the direction managerial and productive activities were
concentrated, theone in transitioninhabited by the poorest populations (mainly
first generation immigrants) due to the closeness to the work areas (ahds for
reason characterized by low quality housing stocks)ztten e of wor ki ng me
homesinhabited by second generation immigrants with a higher social status (but
still close to the work areasthe residential zonewhose population was
composed by midd class inhabitants, andh e ¢ 0 mmu, wigere highest 0 n e
were the commting costsbut highest the housing stock quality too (suburbs).

In that historical moment the fordist city was emerging and consolidating, even if
with different characteristics ithe American and European contexts: a strong
distinction was appreciable between the urban and rural realms, in physical,
functional and social terms, contributing to the reinforcement of the udvah
clivage, before the discussion on it brought tosjoe its consistence (Pahl,
1966). Important distinctions were evident between two different models 6f ity
structue, where the city center got transformed into, in one case, a forgotten space
of urban marginalization (the American experience), or, imi¢the other case, the
urban elitistpopulations and functions nucleus (the European experience). Such a
difference produceda distinctive morphological development of the American
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city, that, since quite soon if compared to the European case, sawé&hepdeent

of the suburban settlements around the main urban centers, putting the bases for
the affirmation and expansion of the urbanizattoadition based on the car
dependencegndof the metropolitan citybefore and the sprawled cifwfter.

The two contexts (American and European) lived i&m processes of
metropolitaniation of the cities but in different moments: the United States
recorded an increasing trend of growth of the main urban centers and their
surrounding counties since the beginnaighe XX century, due probably to the
specificity of the territorial context (rich of empty spaces in which the city could
expand and settlements grow) and of the higher level of industrialization of the
country if compared to other European countriesvdflook at the different sub
areas of the metropolitan districts we can see as the central cities gained in the
decades always a lower percentage of population, while the rest of the districts
have performed always above that growth rate (a decreasetiretid can be seen

in correspondence to aHirst World War and in the last decateredisplayed

the yeardelongingta he 6 2p@rio®r i si s

Tab.1 - percentage increase in population in 44 metropolitan districts idrthed States, 1900

1940
Years Central City Rest of the districts
1900 1910 33,6 38,2
19101920 23,4 31,3
192030 20,5 48,7
193040 4.2 13

SourceW.S.ThompsonThe growth of metropolitan districts in the United States, 19840 cit.
in Davis (1955).

The European city showed at that time still, on average, a compact structure, that
would have changed progressively in the next years.

The transition to the metropolitan city (from tlsempact cityto the first
generation metropolisas defined by Martingit 1993) was produced by the
massive migrationrdbm the countryside to the cities, occurred in many European
countries mainly after theecond Wod War. If we look at the morphological
structure of Milan, one of the most advanced (economically speagitieg in
Italy since the birth of the country, we can see bigger similarities between the
1888 city and the 1936 one, while in 1963 the territorial landscape was strongly
change? (Fig 1).

21t is not by chance in fact that the first steps towards the definition of the Piano Intercomunale
Milanese (Milanese Intemunicipal Plan), both an assation and a planning coordination
institution, was born in 1961, in order to face the challenges raised at that time by the Milan
metropolitan development, that was impacting on the surrounding municipalities.
(http://www.pim.mi.it/storia/).
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Fig 17 Milan andits surroundingsEvolution, years 1888, 1936 and 1963.
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If in 1888 the city was still enclosed in the traditional and historical nucleus and
the territory around it showed just an almost regdifiused set of rural centers,

the urban morphology in 1936 changed due to the birth and extension of the
peripheries and the start of the increase of the first secondary centers around
Milan. But is the 1963 image to show the real shift towardsrteegolitan city
model, due to the increased density in the territory around the centrahdithe
growing relevance of the smaller settlements of the-ypé&an bandalong the

main transportation axes

Thirty years later the territorial transformation dfetarea would have been
dramatically changedopllowing the sprawled structure of thete-modernera: the
diffused city (Indovina, 1991), where the previous perighesettiements
progressively become new nodes of a networked urban sySigr)(
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Fig. 21 Milan andits surroundings in 1991.

SourcePIM (http://www.pim.mi.it)

The new blurred morphology of the last phenomenological form of city generated
further debate on its nature, ojreg to various interpretations of its characteristics
and peculiarities, translated into a variegated set of new definitions Toreit

need to understand a fast changing study object was the base for the flourishing of
a new scientific scenario.

1.1.2 The New Urban Sociology

An important shift inurbantheoreticals c he me was Dbrought at
with the emergence of a new sociological stream of contributes (namedrban
sociologyor radical geography Brenner, 201), elaborated by marxist awatfs

like Castells (1968; 1972), Lefebvre (1970) and Harvey (1973), critically
guestioning the role of the city concept as defined by the previous tradition. Each
in a different way and with different reasoning paths, stressed the inconsistency of
a concepialization of city as a bounded and delimited context, focusing on the
contrary on the dynamics at the base of its developnoerdt the core of its
functional role inside the hegemonic capitalistic framewodnceivedalsoas the
basicenginefor its latest evolution

Castells (1972) in particular aimed to emphasize how the phenomena at work in
the city could be conceived more correctly as broader social phenomena,
exemplificationand embodimenof the social reproduction schemes built by the

capitalistc mode of production. As the author states clearly, there was nothing
26
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urbanin those processes, since the city was just one of the contexts in which they
could be found, asserting the centrality of the analysis of the forms of mass
consumption and labourogrer reproduction as the drivers of the urbanization,
since located mainly in the cities, but determined by the broader mechanisms of
production linked to the specific capitalistic framework in which they take place.
In particular what is called urban awmé is nothing more, for Castells, than the
results of theunfolding of theindustrial society, that have as specific place of
development the city and urban spages. It was not the space the generator of
that specific culture, while a peculiar systeaf social production and
reproduction, on which a cultural construct (the urban culture) was built, in the
frame of an ideological concept of citigat brought to consider #@s a distinct
element.

The deconstruction of the city concept and its definifisra fetishiselementis a
common characteristic in the thought of the authors inscribed in the tradition of
the new urban sociology. This tendency is due to the effort in distinguishing
between the actual forces of the capitalist urbanization (asdispeanifestation

of urban, historically determined) acting in the real world and producing the
actual urban patternghe many forms in which cities evolyeggnd the multiple,
contested interpretations of that process and of its (eold as last resuylthe

many definitions of city that can be found in the literature and common public
debate)

As stated by Brenner: AOn the one hand, t
cities associospatial arenag which the contradictions of capitalist develagmh

are continually produced and fought out. On the other hand, the urban question
refers to the historically specifiepistemic frameworkthrough which capitalist

cities are interpreted, whether in sociological analysis, in public discourse, in
sociopolt i ¢ a | struggles or i n epntdicspdiledy experi
According to such a view what is relevant in the new approach to the urban
studies was the acknowledgement of a distinction between two levels of analysis:
the one of the real phenonee (the urban as a product of practjice=e paragraph

1.3.2 and the one related to its representations (the urban as a discourse) and
epistemological paradigms used to study it.

Saundersin his famous contritition to the debat&ocial Theory and the Urban
Question(1981),in particular reaches an extreme position, overpassasgellsin

this deconstruction and degitimization of the city concept, since he highlght

as the phenomena under the recent dewsdop of cities are of auperurban
nature, and that the city scale at which they get visibility is just a contingent fact,
not necessary for their analysis and comprehension.

Trying to look for an interpretative key to such an evolution of the theoretical
contributes and views in the urban studies, a relevant role must be attribtited to
rapid transformation occurrilgt t he end of the 660s and be
urbanization dynamicgas we started to see in the previous paragraphg
theoreticalshift is of course due to a radical change in the reasoning on the issue,
but it has also enhanced by the progressive complication of theizatiam
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phenomenon, linked to (1) the tramsn from the metropolitan cityto the
sprawledor diffused city with (2) an increasing role of the supranational and
global relations between centers, in a double direction evolution (horizontal and
vertical). These transformations would have been accompanied by corresponding
theoretical and epistemological reasosiagd changes.

1.2 From the city as an object to the city as a process

The break of the boundaries and functional delimitations of the city has brought to
the emergence of a new set of conceptualizations looking for a newofway
analyzing and detecting therthin under a new perspective: from one based on
the hypostatization of the city (city as an object) to one more prahe studyof

the generative forces under its development, proposing to look to the city as a
process and so to the urbanization dynamicsd aheir social and economic
engines. This is the main result of the contribute of Lefebwreflection on the
urban question, that will be analysed deeper later.

121 The Lefebvrebds | egacy

Lefebvre is probably the first of the authors belonging to this parsdig radical

(in all its meanings) shift in addressing the new course of urban social studies. His
main observation was linked to the identification of a new course, coming to life
in those years: looking at the fundamental mechangerning society darge

he understood that the current capitalistic mode of production, that was expanding
all over the world, was strictly intertwined with the urbanization process that was
operating as itsnaterial vehicle This was not a surprising or new observation
adually, since the bond between industrial and capitalistic society and urban
spaces development was clearly highlighted in the works by K.Marx and F.Engels
in the late XIX centurybut what Lefebvre wanted to stress was the capacity of
the urban realm todmst and at a certain point generate industrialization on its
own, furnishing the condition for the development of capitalistic forces and, in the
end, for the reproduction of tiproductionfactorsthemselvesFromthe cities the
effects of capitalist fares distributed all over the world, touching different
contexts, in a process that at that time was just at the beginning (since
concentrated mainly in the developed countries), but that the author saw to be the
next future of thevhole planetthe urbaniation of the world. For this reason it
becomes less and less meaningful to distinguish between spaces that are purely
urban and those that are not urban: the social processes at the base of the
urbanization, being so intertwined to those at the base ofjltiml economic
development (the capitalistic production system) are increasingly touching and
shaping all the territories and contexts.

From this statements, dsghlighted by Merrifield Lef ebhhe rban il n
Revolution(2003 p.57), emphasizes his| ai m t hat Othe city ex
hi storical entityéo, it édno |l onger corresp

cityisapseud@ oncept 0. For this reason, he asks
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order to change the analytical terminology:duelresses a new object that is not a
physical object in the wusual sense of the
or 6 ur b a (Merrifieddb 20.3¢ 9.911) Urban fabric does not narrowly

define the built environment of cities, but, says Lefebvindicates all

manifestations of the dominance of the city over the countryside.

Such an expansion of the scope of sight, brought him to focus more and more on

the interconnections growing between centers, able to produce a shift in the scale

at which bok at both economic and urban processes.

1.2.2 The scalar nature of urbanization

The concept of scale is central as highlighted by many other interpreters of
Lefebvred thought (Brenner, 2001; Brenner, Schmid, 2011; Merrifield, 2013): the
strong transformatiothat were investing cities from the 1970s on, the growing
expansion of wurban functions, |Impacting or
and on their territories, followed a double direction: horizontal and vertical.
On the one hand in fact the suburization, the shift from the traditional city to
the metropolitan and postetropolitanone (Soja, 2000), broke the traditional
structure oftheterritoriesof andaround cities creating a blurred view, in which
bordersand delimitations started tode maning (horizontal dynamic).
On the other hand the growing complication of economic and social relations
increased, due to the functional interconnections at supranational and global level
(vertical dynamicsjSassen, 1991).
If the analysis on the processGommon to many authors facing the urban issues
in that period, quite different are the conclusions derived from those observations.
The conceptualization of the scalar structure of urban prockssiss at the core
of the argument, according to théfekent view of its nature: if for Castelsnd
Saunders, but also Sofnd other Los Angeles School scholaes distinction
between scale levels is present, each performing a different role in the global
urbanization process, for Brenner, Schmid andnleenbers of the Urban Theory
Lab, there is no possibility to distinguish clearly between them without producing
an arbitrary and faulty differentiation, being them strictly conceptually and
functionally intertwined.
Castells for example describes scales dse di f f erenti ated O6spat.i
the capitalist system is composed Brenner, 2000), and among which city (the
urban spatial unit) is a distinct level, to which corresponds a specific function or
role (or social content, Castells, 197Fp. 89, 235) in the scalar territorial
articulation. Accorgdment@97t pp. 283 d45)erllyl s 6 f amo
collective consumptiois functionally specifido the urban scale (while the same
coul dndét be sai d f or iddolegicab potitieatjuridicaln ct i ons
and productive).
Soja is representative of a similar even if different interpretation of this rdihe of
scale in the description of urbanization processes. With M.Storper and A. Scott
and the contributors of the New Regionalisohool of thought, he attributes to
the regional scale the interpretative role of the current urbanization phenomena.
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According to their approacthé role of regional scale is made clearly central by
the current transformationst least evident in the Wed Sates in which this
reflectionhas been rooted, impacting on foemer metropolitan structures. They

are in factnowadays shocked by the territorial redevelopment produced by the
urbanization extension (sprawl) atite parallel densification phenonm®n, that
breaks the former hinterland morphology and functieith as a final resulto
attribuie it a new role, more integrated in the urban semionomic structure
(Soja, 2015). The product of such an analysis brings to the consideration of the
regions (or cityregions) as the best lesthrough which look at the urbanization
phenomenon, nowadays encompassing wide territories, thanks to the
conglomeration of different former urban centers, more and more interconnected
and networkediueto theemergeninfrastructural and functional relations.

But if in these conceptualizatierthe scale was considered still a functional
distinct reality, allowing to give somehow to the city a boundary or at least an
elective realm, the same is not accepted by schdlalsnging to the more
lefebvrian theoretical tradition.

In their view the scalar nature of city must be interpreted in a radical way, without
any possibility of hypostatize it, confining it at a specific territorial level. If no
specific functional terrdrial realms can be drawn without dividing what is
functionally and conceptually not divisible, the scope that must be taken is the
broadest possible: a planetary one.

This shift has been based on the theoretical contributes of the 90s, where the role
of the cities and of the urban processes were interpreted in a global frame, where
they acted as local nodes of broader-siggtems on the global scale, managing
and shaping the economic flows and interactions. The role of the national states
were in fact beig withdrawn, due to the globalization process, enhancing the
relevance of supraational institutions and organizations, defining the new
development trends. In this framework the scale itself was put into question, as a
structure of delimited territoriahnd exclusive levels, leaving room to a more
blurred image and conceptualization, were the processes are at the core of the
reasoning (Sassen, 1991; Graham, 19957 1B8iedmann, 1997Mayer, 1994;
Schmid, 1996; Jessop, 1997

The strong processual viewf urbanization phenomenon carried on by Brenner
and Schmid has played an important role recently, due to its radical,retdre
constitutegprobably the most representative contribute ofét@st evolutions in
critical urban studiesGreatly appreciateor strongly criticized, itase relevant
discussions, that we would like here to analyze in order to develop a personal
approach.

% Through, forexample, processes iotfill and complication of the hinterland settlements
structure and network.
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1.3 Brenner and Schmid contributes to the Urban Question
debate

1.3.1 The critique to th&Jrban Age rhetoric

The contribute of Brenneand Schmid has been particularly diseas& the
recent debate on the Urbarué€3tion, due to the strong critigue made to the
tradition of urban studies and its conceptualization and empirical handling of
the urban nature. The debate arose in partictdan & famous article appeared

in 2014 in which were questioned the attitudes and rhetoric ot the so

called Urban Age boosted by academic and non academic discourses on the
current condition of the urban phenomenon. According to thetbric the
acknowledgement that the current worldfar its majority, anurban one is due

to the fact that more than the half of its population nowadiggsan urban
condition becauseesidingin an urban settlement. The authcsitique is
focused on the fictiothat underlies the concept ofbanused by a consistent

part of the scientific community, starting from the pioneers like Davis (1955),
and that isn their opinionnowadays hegemonic.

In Brenner and Schmid reflectiorji$ conception seems to be based a
technical/statistical definition of the urban, arbitrary delineated and also
conceptually confused, since theoretically inconsistent. The argumentation
proposed is not just a critique of the methodology adopted for the definition of
the urban and theity, but it consists of a deeper epistemological debate about
the ways in which the urban phenomenon must be conceived and, as a
consequence, analysed.

The first observation carried out by the two scholars is that the distinction
between urban and namban, and sahe identification ofthe connotative
elemens adopted tadentify the city, is commonly attributed to the size of the
settlements considered, that should be higher than a specific threshold. But,
they ask, what is this specific threshold? Haewitidefined? It is widely known

that a common and universal definition of urban anduman does not exist,
varying among statistical institutes and single studies. Even when a threshold is
defined and shared, like in the studies and reports producddebyhited
Nations (United NationStatistics Divisiol, usually adopted aa reference in
world demographicomparisons, it is clearly the result of an arbitrary decision,
based on no theoretical nor empirical argumédédterthwaite, 2010)

The critiqueon this relevant aspect of the Urban Age discourse takes origin
from the analysis of Wirth fundamental work on city and urbanism nature
(Wirth, 1938): Urbanism as a way of lifeln that essay the author lists and
discusses the elements considered fundéahéo distinguish that social and
spatial environment calledity, as characterized by a population sharing a
common urban culture.

I'n their argumentation they highlight t he
usually less considered, like its critics ttoe empiricismcharacterizing the
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attempts ofcity definition focused only on the statistical measures of its
specific dimensions (size thresholds):

The characterization of a community as urban on the basis of the size alone is
obvi ous|l y a rsiiuation veouldybe theéshmeTr the criterion were
4.000, 8.000, 10.000, 25.000 or 100.000 population [...]

(Wirth, 1938, p.4)

Brenner and Schmid have succeedstressing this component of Urbamged
rhetoric, basing their discourse on probably the madtiable and important
contribute in the urban studies tradition. In their article they highlight the
importance of abandoning an empirical (or better empiricist) approach in the study
of the city nature, in favor oftheoretical turnin the field.

The man reason under such a position is the acknowledgement of the radical
transformation of thaurban in the current world: as affirmed by many urban
scientists there is always less correspondence nowadays between city (as a
delimited spatial object) and urbam, having the urban phenomenon assumed
different morphologies and reached a wide range of scales, on the physical, but
also cultural and political point of view. Relevant are for example the contributes
by Graham and Marvin (2001) on the splintering urk@n scholars stressing the
multifaceted and fragmented structures assumed by the rebantdevelopment,

but many other authorstress this aspects (Hall and Pain, 2006; Schmid, 2006;
Soja and Kanai, 2006; Soja, 2010; Brenner and Schmid, 2012; Meriéi@l1;
Schmid, 2012).

We already saw (cfrprevious paragraygh that f the awareness of the current
blurred condition of the urbanization processes is quite widespread among an
important part of urban scholars, the theoretical conclusions are sigthfican
different. For Brenner and Schmid in fatiie necessity for the urban sciedce
traditional approach of finding the boundaries and of individualizing

di stinguishable settlements brings schol

1992), to put alimtt o t he urban and making it
existing, boundaries. It is clear and evident in the case of @sudies or the UN
bulletins on demographic trends already sajdout it is also still present in the
contributes of other schokatike Soja, Merrifield and Scott or Storper themselves,
because focusing on delimited, even if blurred, spatial contexts thke
city/urbanregions.

The shift for Brenner and Schimd must be more radical and for this reason they
propose a complete differe epistemological approach in another contidout
inscribed in this debate, in which they articulate a set of 7 theses (Brenner and
Schimd, 2015) aiming to give a different and new foundation to the urban studies.
The different theses can be classifietioi four main groups: the first and the
second one are intended to deconstruct the traditional definitions of the urban with
a strong antessentialistic position, in a processual view. The third and the fourth,
as we will see later, present the authorgppsal for the understanding of the

32

CoOi

a
N



The Urban Question: a quest for the city

current urbanization procegsdimensions giving new analytical tools. The fifth

and the sixth, that we will just cite, are aimed to stress some peculiar
characteristics of the urbanization process: its planetary exteasido uneven
outcomes. Finally the seventh summarizes their original definition of urban.

The need to deconstruct the essentialistic concepttiatisaf the city is given by

the consequences and relevance it embodies, since it is the base for thegroducti
of the concrete planning, governance and building strategies of the urban itself, in
a reflexive circuit where concepts, and the ideology that they can produce, shape
in the end the reality they should just represent. An example of the effects of this
kind of approaches is the spreading of dif
the city: the urban triumphalism defining cities as the engines of human
development and evolutigiBrugmann, 2010; Glaeser, 201f)e technoscientific
urbanism (Gleeson 204), vehicle of urban social engineering and territorial
control and depoliticization of the urban government; the debate ushan
sustainability able to enhance the effects of the technoscientific discourse
(Satterthwaite, 2004pand on thenegacitiegDavis, 2006; Roy, 2005)

1.3.2 City as amultiscalarprocess

In the previous paragraphs we saw that nowadays the urban processes are
shaped by the globabtiondynamics andharacterisety the multiscalar nature
of neoliberal mechanisms governing the urbawetbpment. Due to this nature
the urbanization process is able to redtiirough the consequential chain of
phenomena it ignitesalso areas once considered as isolated and almost not
touched by the human footprint (like the Antarctica contifjeand, fa this
reason, must be considered as a planetary phenomenon: the city is everywhere
because every environment is under the influence of its forces and of the activities
that are generated there. Here we find the basis of Brenner and Schmid
theorization ofthe planetary urbanizationgiven by the extension to the world of
a specific human relationsl@ppattern or condition that is fundamentally socially
built by human practices.
The city must in this sense be considered not as an universal form, that can be
found in every context with the same characteristics, neither a container, but it is
the product of a never st op,pariedgbytiieer oces s
dynamics of capitalist mode of production and its consequential impact on the
territories. From such a statement derives that the urban is not a specific
settlement: the distinction among city, suburb, periurban and any other kind of

Abounded spati al unito is not significan
spreading everywhere and is alg changing, they are just contingent
Acrystallizationso of t hat process at vV a

consequenceso f espatia amrangements ¢Brennereadd Seshmid,i o

‘Until the fAend of wildernesso (sic!) as stated in
® It is clear here the echo of the Schumpeterian definition of Capitalisma8 pr ocess of creat i
dest r u Socialism, dapitalism and democra@p42).
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2015, p.165). The urban is not saturated by those catsdaui is the product of
three differenttendencies, all coexisting at the same time even if with various
gradation of each of them (thesis 8pncentration(through the effect of the
agglomeration processegktensionthrough the diffusion of the infence of the
agglomerations in other spaces) atifferentiation (given by the continuous
destruction and reconstruction caused by the capitalistic dynamics). The authors
insist in highlighting the structural garesence and interconnections of these
tendemies ormoments

Just as distant flows of material, energy and labor underpin the everyday dynamics of large

metropolitan agglomerations, so too do the growth imperatives and consumption demands

of the latter directly mediate the construction of lasgde infrastructural projects, land

use reorganization and sociocultural transformations in apparénthe mot ed oper ati onal
landscapes (p.169)

These three tendencies are produced by three diffetenénsionsof the
urbanization proces$p whose unfoldinghey contribute to. Brenner and Schmid
derivefrom the Production of Spaday Lefebvre the identification of these three
elements (thesis 4%) SpatialPractices b) Territorial Regulation and) Everyday

Life.

a) With Spatial Practices are considered lathe ways in which the territory is
exploited in order to build up the infrastructures and the connections useful for the
unfolding of the capitalist processes.

b) Territorial regulations consist of the rules regarding the appropriation of
resources amondifferent territories, the planning procedures for the governance
of investment patterns, and the management patterns of social production and
reproduction mechanisms.

c) Everyday life, in the end, allows the appropriation and transformation of the
urbanfabric through thecritical and also creative use that is made of it by the
population, in the moment in whichrban spaces are used by people, and so they
appropriate and transform it through the daily routines and practices, that
Afr equent luggled ragardirig\the vesstform and content of the urban
Itself, at once as a site and stake of soc
In order to summarize their conceptualization a schematization of their reasoning
could be useful:
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Fig.3rScheme of the urbanization process wunfoldin,
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This is the only definition of the urban that can be found in the theorization of the
authors, but such a position deternsit@o significant epistemological problems
or critical points, that we would like to stress here.

1.3.3 The secondary rolef the space

First of all theurban, as conceived in their reasoning, seems to be the pure
product of social relations, in a conceptualization where it (with its spatial
components) is totally socially built. As stressed by different scholars (Castells,
1972; Saundersl981) the spatial element here becomes in this way absolutely
secondary, if still present, or better: the spatial structures, as we already said
before, become one of the results of the social relations in a radical culturalist
approach. Such definition does not consider the space as a, at least partially or in
specific contexts, independent variable, bringing to an, apparently, evident
paradox that the urban study field, that considers the city and its culture an
independent and autonomosacial context, loses his peculiar study object: the
urban space. The urban nature is in fact nowadays extended to the whole globe,
making the city and its contextas already highlighted aboveno more
fundamental to justify the phenomena that are alwayse nonlocal and
interrelated at a planetary level (thesis 5). From a nominalistic point of view this
shift appears as the overpass, if not the end, of the urban studies field, for the
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assimilation of the specificity of the subject by the whole socianses
discipliné.

In the fifth thesis is asserted that all the urban processes are shaped by the
dynamics of the modern Capitalism, the historical social structure, socially built,
that gives urbanisnthe framework in which iunfolds itself and expands the
whole globe:

Clearly, this is a broad conceptualization of urbanization: it involves a-wide
ranging constellation of material, social, institutional, environmental and everyday
transformations associated with capitalist industrialization, the atronl of
capital and the management of territorial development at various spatial scales.

(Brenner, Schmid, 2015, p.172)

As the authors admit, Athis 1 s a broad coc
shows also another critical point: here as highédrdalso by Walker (2015) seems

to lie an apparent confusion between a historical process and urbanism, since,

from what the authors say, it is not clear if théeany distinction between

Urbanism and Capitalism. More precisely, even if a distinctiorsseréed, it is

hard to be seen:

We would insist, however, on distinguishing urbanization from the more general
processes of capitalist industrialization and world market expansion that have been
investigated by economic historians and historical socisisgiof capitalist
development (e.g. Wallersteit®74; Braudel 1984; Arrighi 1994As understood
here, urbanization is indeed linked to these processes, but its specificity lies
precisely in materializing the latter within places, territories and landscapd in
embedding them within concrete, temporarily stabilized configurations of
socioeconomic life, socienvironmental organization and regulatory management.
(Brenner, Schmid, 2015, p.172)

Urbanism is conceived here as the translation into real amdeate objects of
capitalism forces and dynamics, producing the overlap ofstwoeal with the
urban element. The spatial issue is in this way relegated in a secondary position,
since spatial components are all otdgically the same thing, the physical
expression of capitalistic forces, denying the existence of -nestsrical basic
elements to be found in all the epochs. This was one of the basic conditions for
Wirth of a good definition of city, the tratigstorical validity:

In formulating a definitio of the city it is necessary to exercise caution in order to
avoid identifying urbanism as a way of life with any specific locally or historically
conditioned cultural influences which, while they may significantly affect the
specific character of the comunity, are not the essential determinants of its
character as a city. It is particularly important to call attention to the danger of
confusing urbanism with industrialism and modern capitalism.

(Wirth, 1938, p.7)

® At the same time we could say that the urban studies have reached a higher relevance in the
social sciences thanks to the fact that all society is urbanized.
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The turn of the authors seems to be toecmradical: starting from a cultural
perspective, as well as Wirth, it comes to reduce the urban to an historical and
social product, that is true, but what are its fundamental and stable characteristics
that distinguish it from the rest of the reality?

1.3.4 Empirical stuck and implications of planetary urbanization

The theory supported by Brenner and Schmid stresses the relevance of the
theoretical dimension, in a situation in which the reality seems to overpass the
analytical concepts used until now, butMes us without specific tools to operate
according to such a new epistemological perspective. If the interpretative power
of the theory is really strong, it still lacks of something, specifically a more
concrete definition of the urban.

As Walker highlighs in his answer to the article on the seven thesis:

Processes produce objects and objects always presuppose and even internalize the
processes that make and break them. These objects (things, structures, systems)
may be more or less lodiyed, but evenfithey are always changing to some
degree, all is not flux.

(Walker, 2015, p. 185)

For the founders of therban TheoryLab it is not of central importancéhe
actual structure on which urban functions (or culture) are attributed, for example a
compact andarge settlement, a fragmented and Jd@nsity urban area, or even
the Antarctica territory: the function, the same fundamental culture, is
everywhere, even if unequally spread in these three urbanized forms.
Such a position brings us to the following gtien: but if the expansion of the
ur ban functions (conceived here as practi
that makes the urban exist, what makes the urban functions? Are there specific
and objective conditions that make this possible?
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1.4 A pragmatic solution to the question: the contributes of the
Los Angeles School

A look to the historical evolution of cities can give some useful insights to the
present discussion. Without summarizing the history of the city, doing a proper
archaeoloigal reconstruction of its phenomenology, we would like to highlight
some elements of this path, already analyzed recently by several authors like Soja
(2000) or Scott and Storper (2015).

The historical facts that produced the birth of the city can bedfpuobably in
the agricultural revolutio at the turn to the Neolithicr& (10.000 B.C.) as
highlighted by GordonrChilde (1950) the shift from hunting and gathering
societies to one characterized by the cultivation of vegetables and cereals brought
to theneed of a sedentary life, and so to the birth of the first stable settlements.
Moreover the adoption of such a new system brought other epochal facts, such as
the accumulation of a productive surplus and a more articulated division of labor,
that causedlso the emergence of a more complex society:

Cities emerged historically only where a f
Moreover when the countryside generates an excess of production over subsistence
needs, a cohort of neagricultural consumers of ttseirplus can be maintained.

(Scott, Storper, 2015, p.4)

These noragricultural consumers are the constitutive elements of different
classes managing the power in the settlements (political, military, religious,
economical). Such a social milieu had the neeaonverge in a limited space
(Childe 1950; Pirenne, 1952 [1925]; Bairoch, 1988, Braudel, 1995 [1949]) in
order to better manage the increasing complexity and consequent growing
division of labour: in a word the result wapmcesof agglomeration

Agglomerationis recognizedraditionallyas the basic element under the existence

of cities. Actually Brenner and Schmid do
their theorization of the urban, saying thiaf é ] the Opower of agagl
remains as fuha ment al as ever to the dynami cs

(Brenner, Schmid, 2015, p.154) but the new dynamics of the expanded
urbanization, possible thanks to the developmentth® new information

technologies and the expansion of communication infretstrels, question the

strength of the agglomeration procéssif.

Scott and Storper are clearly aware of su
that cities are strongly and increasingly intertwined with one another in relational

net wor ksoSt Scpert, azd@ls, p.7) and al so tha-
absolute boundary between any given <city
(ibidem). But what they propose is a pragmatic approach or solution to this

situation:

Once these points have beeade however we still need to assert the status of the
city as a concrete, localized, scalar articulation within the space economy as a
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whole, identifiable by reason of its polarization, its specialized land uses, its
relatively dense networks of interamti (including its daily and weekhhythms of
l'ife), and the ways it shapes not just
dynamics, mentalities and cultures. We might say that the city is to the space
economy as a mountain is to the wider topolgyajin which it is contained. In
neither the case of the city nor the mountain can a definite line be drawn that
separates it from its wider context, but in both instances, certain differences of
intensity and form make it reasonable gmdgmaticallymeanngful to treat each

of them as separable entities.

(ibidem)
It looks useful to adopt the same imageha@ urban as a mountain to reframe the
Brenner and Schmidods position: what

metaphorical frame is not the level efevation as a tool to distinguish the
mountain (the city) from the plain (narrban environment)They would refise a
pragmatic approach to tlustinction because what matters in their theorization is
the influence of this elevation on the environmdat €xample the weather), that
impacsk on a territory also far from the particular localization of the mountain
itself. The physical territory is so more a product than a determinant of the
characteristics of the environment.

This is again a result of thgocial foundation of the udm in Brenner and
Schmid theory, sincegs they highlight in the fourth thesis, constitutive of the
urban are the practiceshe physical interventions on the environment, the
government institutions, and people daily activiti€se urbanity is also made by
the appropriation and constant transformation of the urban relations created by the
unfolding of capitalis processes (thesis 7). Is a form of cultureainvide and
general meaning, built in the everyday life. Such cultsirapproach contains a
paradox: if urbanization is diffused in the world by the expansion of capitalist
processes and the behavior of people that conveys and reshapes it daily, is it
enough the presence of a singular individual in a territorial contegorisider
that context urbanized? The presence of a firm manager in a isolated cottage on
the mountains makes that place urban? For Brenner and Schmid maybe the
answer would be affirmative, because the presence of that person in such an
environment is madpossible by the existence (even if only the influence) of a
system of social structures that makes possible for him to stay there and live an
urban experience, or a naomban experience, in an urban way. Every person,
because socialized to the urbanllfet i ngs wi th her/ him thi
an urban attitude or culture, contributing to its diffusion in the world, as a puzzle
piece of the urbanization process.

Even if charming, this image brings with it some observations: is it purely the
existene of an urban behavior that can create an urban environment? Intuitively
we woul d answer Ainoo, because without
activate these behaviors this urban potential can be difficult to be realized. The
capitalistic processa®eed to take a concrete form and create the opportunities to
make this possible, to create timbanity.
At the same time, it is not enough that a context lives the consequences of the
capitalig processes to be considered invested by the urbanizati@n®gp: a
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Sudanese farmer will not have urban behaviours only because he faces the impact
of capitalist mechanisms on his daily life.

Without the existence of the opportunity to put into practice the urban potential
attitude and behavior this cannot have impact on the environment able to
Aurbani zeo it. Such potenti al mu s t be rea
conditions, like stressed by Scott and Storper.

This is not a solution to the question, but the proposal by Scott and Storper is to
look at he urban land nexus(the localization criteria and mechanism of
residences, activities and infrastructuress the extensive expression of
agglomeratioh as the basic engine aadsential fabric of intraurban spacethat

shapes behaviours and createsuttiban attitude and culture.

This conceptualization reminds Sojads coni
that can be found in his main opePastmetropolis where he introduces the
concept of Synekism conceived as At he economic

interdependencies and the creativeas well as occasionally destructive

synergism that arise from the purposeful clustering and collective cohabitation of
people in space, in a home habitato, t hat
have callecagglomeratioreconomiesand a particular form of therarbanization

economiegSoja, 2000, p.12).
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1.5 A bridge between two positions: the capability approach as a
framework through which detect urbanity

The position embodied by the two American wesast authors is strongly
economienarrowed cause of their theoretical scope as economic geographers.
But the remark of the need to find a way or definition able to distinguish better the
urban from the rest of the reality seems to be valuable. If we gk ba the
previous definition of urban proposed by Lefebvre we can find some useful tools
to the elaboration of a framework in which to include the observations made until
now.

Lefebvre considers in his contrilbois the urban as the place of the dialectic
betweencentrality and its negation: the essence of the urban is the possibility of
the creation, of the expression of the potentials of people, and it is made possible
by the concentration of the creative processes (Casi€li&). Following this
reasoing we can see as the development of the creative forces and so the
realization of the urbanity is possible only if tbentrality is reached. What does
Lefebvre mean with centrality? It is not very cleatually, centrality could be
considered here ascandition to act freelyor as the possibility to get access to
the opportunities in an active way, of satisfying a need or express creatively
something belonging to the personWhat we seem to see in such a
conceptualization is the proposition ofanaggho compati bl e to Amart
Capability Approach(1985b) that isbased on the distinction oapabilitiesand
functionings where Lefebvriarcentralities can be seen as the combination of
these two components of social life.

As well known with functionings Sen defines the parts of the state of a person
i in particular the various things that he or she manages to do or be in leading a
life, the important aims a person can have in his life. The capabilities of a person
reflect the alternative combinatis of functionings she/he can achieve, and from
which can choose one collectidhat isthe means or the ways in which her/his
aims can be reached.
Adopting such a perspective, we could find a way to better understand and define
the concept of urban, cadsring it today as the presence in a place of a high level
of centrality, thatan be translatedh our interpretationinto a high concentration
of potentialfunctionings and the relative capabilities. The research on the quality
of life has since longime ago adopted the capability approach in order to better
measure a property that for its nature is strongly subjective and difficult to detect.
On this path we would assume that the presence of a high level of accessibility to
functioning in a specifiplace could be considered as a way of detection of the
urbanity of the place itself and of the population inhabiting it. The accessibility to
the opportunitiesis the mean through which a place can be actually considered
urban, since fAtgenerator o of wurbani

"With oppotunities we refer to not only places or services but in general all the activities a person
would like to perform according to its needs and preferences. It is a common term adopted in
accessibility studies literature to addressdbpctof the accessibly (Kwan, 1999; Dijst, 2001).

41



The Urban Question: a quest for the city

As said before to affirm a place to be urban only because of the presence of a
person conveying an urban attitude is hard: the expression and
diffusion/reproduction of the urbanity necessitate of a suitable environment in
order to develop, of the pobdities (opportunity) tobe born and expand. At the
same time defining a Sudanese farmer as an inhabitant of an urban context just
because touched by the capitalistic externalities sounds strange, if he has not
access to a set of opportunities expressthis urban attitude The question
following such a reasoning would consequently be: what are these opportunities
and conditions? And so empirically: What should be the threshold above which
consider a place urban? Brened Schmid would consider any ansmto these
questions as ideological or arbitrary. And maybe they are right. But it is a risk to
be faced in order to produce knowledge: all knowledge is at least in part socially
built, what is important is to be aware of that, and thanks also to theirhzdes

we are.

In the next chapter we will analyze better the contribute that Capability Approach
can give to our conceptualization of urban and urbanity: we will look at the
relation between it and the accessibility concept, in order to understand its
analytical and empirical potentials.
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Chapter 2

Chapter 2

Accessibility as a measure of capabilities in the urban realm

Introduction

Int hi s chapter we will anal yse how the
be considered reasonably at theoreticalbase of the accessibility concepbt

only conceived as a measure of the objective obstacles against the opportunities
reach, but alsas a measure of the social factors impacting on those.

The necessity to look through a bigger scope to the issue of accessibility is made
evident by the consideration o&nother key conceptmobility, and its
characteristicsas amedium through whictaceessibility is guaranteed. Mobility

itself is recognized as strongly influenced by subjective elements, able to reduce
its efficacy and effectiveness. The concept of Mobilltgpital or motility has
highlightedthis aspect anthe importance of evaluatinge quality and not only

the quantity of individual mobility for the measure of individual freedom,
showing toshare in this sense many elements belonging to the CA

Due to the fact that a bigger mobility does not correspond to a better motility,
freedan to move, it seems to be useful to stress the relevance of proximity as a
key elemento guarantee rmeasier access also ttee weakest subjects in terms of
physical and social characteristics.

Without thinking of substituting mobility with it, proximitgan be considered a

property able to reduce the mobilityds

time and distance), to overcome which unequally socially distributed resources
are needed.

According to such a reasoning, if the concept of centralgya(@ynonymous of
urbanity) in the urban realm can be connected to a high level of urban capabilities,
pedestrian accessibility is introduced as an useful tool to measure it
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21 Amartya Senbs Capability Approach

The Capability Approach is the pract of a fruitful recent course in economics,

rose in theodtddsedemantuim the welfare ec
thanks © the work in the field of the dbel prize winner Amartya Sen. Sen

developed at the beginning of the 70s the firstticbutes that will carry to what

can be considered a wider ethipallitical theory, rooted in the economics field

(and in particular the economy of choice) and philosophy, specifically in the
framewor k Tiebry dR dustices 6T he | e g a coyizatiofhasSeno6s t h
become in the years more and more evident in the scientific production of many

study fields, due to its capacity to stréss complexity in the evaluation of social

related issues. A look at the constitutive elements of this theory will bleter

such a characteristic.

2.1.1 A critique to utilitarianism

At the base of Sends work |lies a strong
economics and to its basic component®ngéequentialispnwelfarism sum

ranking) (Sen, 1992), for which the evali@t of peoplewell-being is obtained

through the simple sum of their utilities, considered as the measurement tool for

the detection of the properntynderlyingit: the level ofhappinesshey achieve.

If Consequentialism, conceived as the principle forchvlactions must be judged

and evaluated according to their results and not the values they encompass, is a
property of utilitarianism on which Sen agrees (even if with some distinctions),

the other two elements are strongly contested. Among them irsfactrio ot ed Sends
main object of critique, thevelfaristtradition, hegemonic in the walfare studies of

the last two centuries, whose approach is based on the detection and measure of

wel fareds | evel as the sum of iumadki vi dual
an unidimensional scope. Sen contributes helped in showing as the individual

welfare is on the contrary a multidimensional property, composed of many other

aspects, encompassing cultural, relational, social dimensions, highlighting that
Awhat rwagg with welfare economicso consi st
of the conditionsunder which the individual choice is taken. What is relevant for

the author for the individual wel fare ass
which utility is definal: the level of freedom people can live in their choosing

process impacts on the nature, varietd ajuality of choices available. The

consideration of such an aspect is cruamlorder for example to avoid the

distortions in individual happiness and paved weltbeing due to the adaptation

of peoplebdbs expectations to a specific de
of freedom in choosing), | owering for exa
personal happiness evaluation.

Moreover also the naturef the object of the utilitarian evaluation can vary,

including elements difficult to be measured empirically (like the acquisition of

specific rights) or not producing a direct benefit for the people (this is the case of

the agencyconcept). Some activs like the participation to a rally or a political
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demonstration can bén fact considered as an important element for the
fulfillment of individual wellbeing even if they do not imply a direct gaining for
them.

Another element of critique towards thegemonic utilitarianism, and common

also to the rawlsiaiiheory ofJustice, consists in the rejection of the consideration

of the goodé s et Helongingsauanpgrson as a measure of their-betg

(sumranking principle), since they represent, f@en, justthe instruments

through which it can beeaclkedand not the welbeing itself. Different people can

in fact obtain different levels of welleing from the same set of goods,

highlighting the erroneous attitude of considering the mere possessiam a

assurance of benefit gaining. What is relevant so are, as partially already stated

before, thepersonal characteristics of peopsnd thespecific conditionsunder

which the goods are reached and can be wus
reasming and conceptualization of freedom and justice, since the actual

acquisition and access to the opportunities is produced kgothesrsionof their

mere existence into real availability, of the resources into freedoms and, in the

end, weltbeing. AsSere x emp | i f i es: AWith the same bourt
pregnant woman or one with infants to look after has much less freedom to pursue

her goal s than a man not thus encumbered

p.27).

2.1.2 Functionings and Capabilities

In its theorization Sen stresses so the fundamental difference between
achievements (as realization of the desires and aims: commodities gained or used)

and freedoms (the set of achievements reachable), formalizing them into an

original approach. The author faes the two elements of achievements and

freedoms (to achieve) respectively with the tefomctioningsand capabilitie$.

Functionings consist inall the states or activities a person could be or the

actual realizations of potential states, like gy get nourished, feel self
satisfied, etcé they are defined in this
(Sen, 1992, p.39).

Capabilities aresets of functionings a person can really achigstates a person

can embodies or activities they can rgald), and depend, on the one hand, on the

availability of the resources and, on the other, the capacity of the person to

convert them into actual functionings. A person on a wheelchair can for example

live in a neighbourhood with a park, but since theeer® well maintained paths

they cannot access it.

Togheter functionings and capabilities composestieka c e of fhaengpl eds we
combining what they achieve with the freedom to choose between different
potential achievements. The inclusion of #paceof possibilitiesin the measure

& More precisely Sen talks athievementas a vector (or specific set) of functionings, and
capabilities as a set of vectors (or set of sets) of functionings a person can actually achieve (Sen,
1992).
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ofwelk-bei ng can change the evaluation of
as an example two not educated people, they can present a differebewg!l

even if sharing the same educational level in the end. fidi such a condition

is the result of a free choice in a context of presence of educational opportunities
really accessible, the level of wdleing is higher than in the case it is due to the
lack of opportunities themselves.

213 Opportuni tifactkoe conversion

The concept of conversion (transformation of resources into functionings) is
central in the capability approach, since it is at the base aévhleation of the

real wellbeingof a person.

The elements influencing the conversion can be distshgal into three different
groups (Kuklys, 2005, p. 11):

1. personal factors (such as sex, physical disabilities, intelligence)
2. social factors (e.g. legal regulations)
3.environmental factors (e.g. climate,

All these elements have a ratethe shaping of the space of wb#ing, impacting
(empowering or obstructing) the reaching of achievements. Different
achievements can be influenced by a different set or combination of the
conversion factors, due to the extreme human heterogeneity.

In our reasoning we would like to focus on the third kind of factors, opening a
specific discussion on the components of the environment that can facilitate or
reduce the access for people to their functionings. Our scope is keen on a specific
context: the than one, and so on the urban environmental factors able to shape
individual capabilities. In this sense we will talk and discuss of uh®an
functionings and capabilities as specific subsets of the broader functionings and
capabilities conceived by Sesince influenced by the peculiar structure and
organization of the city (Talu, 2014), defining what an individual camndbe

city andwith the city.

2.2 Urban capabilities

Under such an approach the possibility to access to the opportunities present in
the quotidian space and their richness and variety (but also their peculiar
relevance for the specific individual) is central for the measurement of the
functionings and capabilities of urban inhabitants. Physical access is the first and
most immediate dimermm of accessibility that can be considered, but it is also
fundamental since determine the inclusion or exclusion of the opportunity in the
indi vidual 6 s s°pThe possibility topaccess cab bd in this veay
defined as the capacity to comwvpotential urban functionings (because present in
the urban realm) into actual urban functionings, it represents the set of

° Also economic poweor individual fitness are relevant, but without the physical closeness to the
opportunities those cannot even be taken into consideration.
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i ndividual 6s wurban capabilities. |t
dimension of capabilities, but it is anyway thendlamental attribute of an
opportunity or resource in order to be included in the individual space of
capabilities. The concept suitable for the detection of such a property is the one of
accessibility whose relevance in the last decades has increasdd the strong
emphasis put on it for the enhancement of social equality in the urban realm, for
its adoption as a tool for the fight against social exclusion. A brief look at its
components will be useful to highlight the connections with the capability
approach.

2.2.1 Accessibility as a measure of capabilities in the unsaim?

repr e

Accessibility is indeed a complex notion,

Scheurer, 2010)Usually with accessibility is conceived the easiness for an
individual or a group to geto a place or a location (spatial accessibility),
considering both the infrastructure network used and the barriers obstructing the
access. This first conceptualization of accessibility was proposed by Ingram
(1971), describing accessibility as the acdesa place from an origif{ relative
accessibility, and as the access to all the possible places in a specific spatial
frame (ntegral accessibility, since every destination can be considered also as a
successive origin for further travels. The focushef first attempts of defining and
measuring accessibility was on the physical distance, considered as a friction
element capable of reducing the access to amenities. A further evolution of such
approach introduced also a measure of the relevance of rnites
(attractiveness) able to shape differently their catchment areas and as a
consequence the degree of accessibility (Hansen, 1959) for example through the
so calledgravity models

A broader conceptualization of the accessibility was brought dyaage in the
theoretical and analytical approach, embodied by dbgvity-based study
tradition (Dalvi, 1976) (cfr. Chapter 3 for further discussion on the topic), which
produced a shift of the attention towards not only places (as locations) but to the
activitiesoccurringin those spaces. Such a change in the approach allowed to take
into consideration in the analysis also the decisions on which mobility choices are
performed (since every movement is aimed to reach a place to act or do
something) and & consequences of actions themselves for individuals and their
mobility strategies (Borlini, Memo, 2009). All these elements are believed to be
relevant in the analysis of peopl ebs
of the subjective dimensis of mobility. The basic element on which the
approach is focused are so not jpkcesbut opportunities whose variety and
relevance are usually measured in order to better understand the mobility choices
of people. The most common tools for the measidrActivity-based accessibility

are founded on two different kinds of methods for accessibility operationalization:
()theopportunitiesd waeethpd foriwhigh alkscpre is gvere d a
to every opportunity present in a territory accordinghe travel cost or time

Y since the level of accessibility must be considered according to both an origin and destination in
order to detedhe specificity of the path available.
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needed for reaching them, starting from an origin; (2) the methods addressing the
opportunities accessibility areascluded in a time or distance threshold surface.
The most known in this last class of methods isishehrone mappg, by which
thenumber of opportunities that could be reached within a given travel time "x" is
computed.

At the core of the accessibility studies anyway lies the relation between an
opportunity (and as a consequence its spatial location) or a setrofahd an
individual (or a group of people). The Accessibility cannot be considered in this
sense just as a property of a space or activity location, but it acquiresngiea
only in relation with the Ator, the person (or group) whaeed to perform that
activity and so to access it. Social actors are those who live in fact the easiness or
lack of access to material or immaterial resources, offered by the territory, and
only studying their met hods of resources
understandhe level of accessibility to the relevant needs they aim to (Borlini,
Memo, 2009).

For this reason recently a great part of accessibility studies narrowed on the
disaggregated methods to measure the specific accessibility of particular
populations or deta the relevance of individual properties and characteristics on
the access to opportunities. Accessibility is then, as highlighted by Cass, Shove
and Urry (2005), constituted both by abjective component, since shaped by
spatial and time constraints, cara subjective one: people ability to face and
negotiate those constraints, according to tlokiaracteristicsaims, needs and
desires.

Addressing the subjective components of accessibility is much harder than
measuring the objective ones, for which, &xample, distance or time friction
variables can be easily computed. The focus on the subjective aspects brings to
the consideration of individual lifstyle, and relative different needs/desires
linked to the specific characteristics of people like gensieeial class and status,

age, physical conditions, etceé, t hat ar e
perceptive schemes. This produces as a consequence an important complexity in
t he i ndactom spacastrustdre conceptualization (as developedthe

time-geography traditio), the spatial frame in which people activities are
inscribed. As proposed by Djist (1999) in fact, individual action space can be
conceived as a tripartite concept, composed of three different types of space: (1)
actualadion space; (2potentialaction space and (Rerceivedaction space. The

first one is constituted by the spatial extent in which actions aataally
performedby people, and by the space of opportunities really reached. The
potential action space is @n by the spatial extent of activitidgtcan bevisited

by a person during given periof time. The perceived action space is the area

in which known activity places are located, and correspoedmehowto the
concept oimental mapleveloped by.ynch (1984) Conceptually the three spaces
can overlap, but usually they have different extensions and intersections: the

1 The tradition of studies started fronddrerstrand contribution df970
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potential action space by default includes the actual one (being the latter the
realization of the former, according to the time constsainwhile it is not

specified by the author if can intersect or just include the perceived action space

(if for example in the individual mental maps are known but potentially not
reachabl e pl aces) . Similarly t o wh at i s
coneeptualization, there could be an important shift or lack of overlap between the

different kind of spaces (actual or potential), and also between actual, potential

and perceived through t he i ndividual 0s I
potential proper oéach person, in relation to a specific context.

2.3 From the Capability Approach to the Motility concept

Accessibility literature has insisted on such an aspect since long time, focusing on

the main aspects impacting on the different levels of access totopgies, and

on the phenomenon of social exclusion consequential to tAeénvy. 2006;

Cass, Shove e Urry 2003; Farrington 2007)

The mechanism through which social exclusion is produced acts on the
interconnection and uneven relation between opporésnéxistent, real access to

them and individual perceptions and preferences/desires: local service
desertification and their low quality, concentration of social issues, low control on

public spaces contribute to isolate urban areas, from which if no eessap

provided the relegation to the local deprived context produces or enhances social
inequality conditions (Borlini, Memo, 2011).

The access to the network of spaces and infrastructures that compose the city is

shaped by the resources available to peoplmnomic, cultural, relational,

organizational and mobilityelated. If the distribution of opportunities is unequal

i n the wurban environment, due to its con
central areas, mobility can partially avoid such a sitmtireducing the

dependence on the residential context. In this sensadbdity capitalis central

for the evaluation of the social exclusion faced by a person. The concept of

mobility capital has been developed by Kaufmann et al (2004) who defined it

with the term motility: it represents At he capacity
information or persons) to be mobile in social and geographic space, or as the way

in which entities access and appropriate the capacity for-spaial mobility
according to th i r circumstanceso (Kauf mann, 20014,
this definition are particularly interesting for our discourse: capacity, access and
circumstances. The concept of motility is in fact linked to the potential of the

entities to be mobile cpacty t o access t o oppotiuaitiesimo b i | 1 t i €
according to the declination of their characteristics in particular conditions. It

reminds somehow the conceptafnversion proper of the Capability Approach

(cfr. Previous paragraphs), specifically addezsto the mobility realm. Motility

is in fact a multidimensional concept, composed of three dimensimdesr():

A Accessirefers to the range of possible mo
and other contextual constraints, and may be influenced by ristaod
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dynamics within territorieso. These ¢
options and conditions where the formers represent the mobility
opportunities tfansportation means) existent, and the latter the
accessibility of the options terms of locatin-specific cost, logistics and
other constraints. Together they embody something similar to the sennian
space of capabilities where options could be considered as the
functionings (in the specific field of mobility functionings) and the
conditions the apabilities (functionings actually accessible given a
specific context). What lacks in this case are the more subjective
conversion factors (perceptions and desires), that can anyway be included
into the last dimension listed here.

A Competenceincludes skls and abilities that may directly or indirectly
relate to access and appropriation. They emiphgsical ability acquired
skills (relating to rules and regulations of movement tiki¥ing licenses)
and organizational skills (e.g. planning and synamizing activities).
They somehow correspond to the social and individual conversion factors
highlighted by Kuklys (cfrparagrapt2.1.3.

A Appropriation refers to how agents (including individuals, groups,
neworks, or institutions) interpret and act upon perceived or real access
and skills. It represents the perceived and subjective interpretation of the
possibilities and the individual values, desires and needs on which choices
are taken (thendividual convesion factorsi n Ku k|l ys & cl assi fi c:
the specific results (final functionings achieved).

If we would like to translate into a schematic representation this reasoning:
Capability Approach Motility

Space of @pabilities

\
|
|
( ] A |
Environmental Access '
Clime_tte, pollution, the range of possible mobilities according to place, :
physical structure time and other contextual constraints ( influenced by ||
\ / . L o
p S networks and dvnamics within territories) :
Social |
Social norms and legal /
B !
y )
Individual Competence
sex, physical disabilities, [ =7~ skills and abilities that may directly or indirectly
ageée relate to access andappropriation
\_ /
Appropriation
Space of Functionings ———— how agents (including individuals, groups, netwiks,
(achievements) or institutions) interpret and act upon perceived or
real access andskills
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What is relevant to underline is the fact that motiliesl not correspond or

overlap to the amount of mobility (distance covered or time spent on moving)

proper of an individual. It is linked to tHeeedomof choice and the variety of

alternatives, to be taken according to oneself desires, preferences dad®ee

the contrary a high amount of mobility is not compulsory linked to an increase in

social inclusion or advantage, since it can be accompanied by negative spillover
effects |i ke congestion, stress, time con
a bigger freedom in choosing, including its negative declination, of not to be

forced to move to perform specific activities (Borlini, Memo, 2011). This could

be addressed reducing the fAi mposed mo b i |
settlements, and +&locaing services at the local level. This does not mean to

obstacle mobility but just to increase the possibility to choose whether to practice

it or not as much as possible, focusing for example on the accessibility of transit
infrastructures and enhancingtsmobility practices. As Handy (2002, p.4) states:

APolicies to increase mobility wil!l gene|
making it easier to reach destinations. But it is possible to have good accessibility
with poor mo b i | i ttlyisoreason d focus on envbdity ssanot F o r

sufficient to guarantee the assessment of
efforts that focus on enhancing accessibility have very different consequences

than planning efforts that focus on enhancing mobility plan for mobility is to

focus on the means without direct concern for the ends: can people move around

with relative ease? The traditional emphasis on road building in the U.S. is
consistent with a planniaipr-mobility perspective in that the aim i®
accommodate growing | evels of travel and
A clear parallelism with both sennian and motility approaches is evident in
Handyds words.

2.3.1 Low mobility as social exclusion?

In the tradition of social exclusion studiesateld to mobility an important effort

has been put in the definition of the main individual characteristics impacting on
the level ofMobility Capital. Taking into consideration the relations between this
dimension with the others having an impact on theessibility and mobility of
individuals (social dimension and environmental dimension), specific attention
has been given to gender issues and age issues. Elements that can impact on
individual motility are for example gender and age. A broad set of vabrdwed
forexampleas he spati al range of womends daily
in relation for example to travels to and from workplace (e.g. Blumen and
Kellerman 1990; Song Lee and McDonald 2003; Hanson and Johnston 1985;
Hanson and Pratt 199Cristaldi 2005; and Schwanen, Dijst, and Dieleman 2002;
Rosenbloom, 2006; Crane 2007). As Creswell and Uteng (2008) highlights, these
differences are mainly due to the differentiated social roles attributed to males and
females, able to shape their matfyilibehaviours through time and space
constr ai ndifferentiatBogreles cekated to familial maintenance activities
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place a greater burden on women relative to men in fulfilling these roles resulting
in significant differences in trip purpose, trigsthnce, transport mode and other
aspects of travel behaviour (which includes different times, to different locations
over different distances) (Erickson, 1977; Andrews, 1978; Hanson and Hanson,
1981; Howe and O6Connor, 19821;98Bagnaini ,
(Creswell and Uteng, 2008, p.3).

Age as well has been, in particular recently, taken into specific consideration in
the mobility and transport studies, due to the ageing process of contemporary
developed countriesee e.g., Lanzieri, 2011; Rosdoom, 2001) Active ageing

(see next chapter) is probably the most relevant policy issue nowadays developed
to address the needs of this part of the population, that usually suffers for the
reduction in physical abilities to be mobile, for difficultiesparforming efforts,
withdrawal of driving licence, et¢Schwanen and Paez, 201Mo s t of el der s ¢
difficulties in mobility are related to the spatial and technical characteristics of the
transport system and its travelers (Norbakke, 2013): the findingggesuthat the

most common barriers to walking and using public transport are related to the
built-up infrastructure (e.g., uneven pavements, high curbs and few benches),
vehicle design (e.g., difficulties boarding), qualities of the public transporinsyste
(e.g., long distances to public transport stop, convoluted routes), anxiety about
overcrowding and lack of seats, fear of traffic, potential accidents or conflicts with
other road users, and fear of crime.

If, as highlighted also by Kaufmann (2002, p,58)higher mobility does not

correspond directly to a higher degree of freeddmMo b i | i ty gi ves new
to those people who would not ot her wi se
6freerd mobility is often theffeadgm of peo
t hat they have to their mobility rather

compensate for the lack of otherwise available opportunities. This could, as
already affirmed, bring to a constrained mobility instead of a constrainedfack
it.

2.4 Proximity as an important componentof accessibility

The more subjective elements are the most difficult components of accessibility to
be measured, cause of their variability linkeg&mpleindividual characteristics

(and the shades of them that can bedleth ando their dynamic naturecausing

their diachronic varigon (changes in preferences due to, for example, péople
ageingprocesses(Haugen, 2011).

Other kind of constraints are usually easier to be assessed, since rely on more
objective properas (like distance and time), but their interpretation in terms of
relevance and impact on people travel behaviour are often questioned and
debated.

The basic way to define accessibility is, as already seen, foundedcoh or s 0
distance detection from oppuortities, or on the time needed to reach them. Under
such a conceptualization, considering all the opportunities having the same value

for individuals and the same level of utility, amenities located in proximity to
54



Accessibility as a measure of capabilities in the urban realm

peopléd eesidence should be consideredrenaccessible than others farer away. If

It i s clear that k6 Pesmiy(ardigtaneeyisahcompsenenhi ghl i gl
of placebased accessibility measures, but is on its own not a sufficient or
uni versally rel evant Hauagen, 20&1), isioca anferoties ac ce s s

vary in concentration, size and importance (in a wtrkly have different levels

of attractivenesy its relevance is anyway confirmed bgveral studies that have
found distance to be an important explanatory variable (Reastt al. 2008).
Moreover, mobility itself has become a tool able to reduce more and more the
distance friction, reducing the relevance, in terms of obs{aotehe distance in
impactingtheaccess to opportunities (Urry, 2000).

Such a phenomenon is aldinked to the emergence of the consideration of
mobility as a value in itself, pushing people to move just for the desire to do that
(Mokhtarian & Salomon 2001, Jain & Lyons 20Q08ince mobilityis valuedas a
proper endnits own and not just as a derd demand (as a mean to access other
opportunities like conceptualized by tlaetivity-basedapproach). This can be
surely true for some specific situations and travels, like travelling for vacation or
for biking or walking, and in general travels pen@d with non motorised means
(Handy, 2005), due to the positivity linked to spending time travelling (enjoying
nature and landscape for example or for the pleasure of the physical effort in
itself). In these caselsr av el I's by no mmathat peopecessar i |
al ways seek to minimized (Sheller & Urry =
Proximity to opportunities can be considered anyway as an advantage for practical
reasons (due to the absolute easiness to access it entails), and because mobility
requires, as highlighd for example b¥enyon, Lyons, & Rafferty, (2002) and
Cass, Shove, & Urry, (2005) bwatlso by Haugen (2011kpecific resources
(personal vehicles, public transportation and transportation infrastructure) that are
unevenly distributed across sghoups(e.g., according to gender, age, economic
prerequisites and disabilities), hence influencing their distaridging ability
(Lynch 1981; Kaufmann, 2004; Knowles 2006). Proximity can in such a way
work as a leverage to reduce the impact of individual miffees on which
inequalities in mobility opportunities are produced, eliminating the need to have
access to specific prerequisites useful for the usage of means of transport, like
driving license (this is the case of younger or older people), or giveromion
resources.

If mobility (in the casds considered as the amount of distance travelled) in fact
can empower people behaviours and extend their set of choiceap@lilities
spaceif adopting a sennian vocabulary, or levelagtessn a motility theoetical
framework), it can also produce in sositiationsa reduction in the overall well
being. This is the case in which just one specific mean of transport (for example

the car) all ows i sol ated settlements to
mobii ty i s increased, but the variety in mo
an imposedmobility pattern (with all its externalities and potential negative

effects e.g. in time allocation, physical

An example of this kind of circumstances daseen analyzing the findings of a

recent research run in Sweden, addressing the different perception and evaluation
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of proximity among Swedish population, and comparing subjective evaluations
with objective and real behaviours (Haugen, 20The reseath addressed the
individual satisfaction with the perceived accessibility of opportunities from their
households, compared with the actual accessibility, and the overall satisfaction
with their residential location. As a preliminary phase respondentsas&esl to
define theimproximity preferenceghat means to indicate which opportunities they
considered important to be close to. Controlling answers according to the
residential location typology (rural or urbaa)relevant divergence in priorities
was faund, highlighting the different conditions (in terms of motility) lived by
those inhabitants: for rural dwellers the most important proximity opportunity was
the petrol station, showing in this way a peculiar accessibility pattern, that we
could define ofindirect access to opportunities, since strictly dependent on the
private mobrised vehicle, that fundamentally mediates the relation with
amenities. Urban dwellers highlighted the relevance of services and amenities:
urban centr¥, grocery store, gym/spir centre, shopping centre and
leisure/recreational area, showing indirectly the lower relevance of the mobility
constraints.

Such a differential condition is natrictly a disadvantage (since the conversion
factors of the spatial conditions can reduceirtlpotential negativities), but it
highlights potential negative constraints, due to the inequalities in potential
accessible resources and their overall conversion ability.

Another study run in théown of FrederikshavnDenmark, a small center of
35.000inhabitants 60 km fromfalborg, the main cityin the region highlighted

the relation between spatial localization of dwellers and travel behaviours (Naess
et al., 2004), showing how spatial characteristics and structure of the settlements

A

canimpactonpopl eds potenti al and actual mobi |

Fig. 471 Location of the 11 residential areas considered in the
study run by Naess and Jensen (2004). Scale approx. 1:110.000.
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The average amount of km tedked was showed to be directly correlated with the
distance from the city center, adopted here as a measure différentiation of

the built wup structure 0% Resideres ohmotesehol ds ¢
central (and denser or more accessib&ymbourhoods were found to travel less

km by car, while more prone to the adoption of alternative -(nothorised

basedl behaviours. Similar relations between spatial characteristics of the
settlements and the travel choices or behaviours adopted byepemg been

found also in other studiekatman, 2009; Frankt al, 2007; Salon, 2006;
Schwanen and Mokhtarian, 2003; Schwanen and Mokhtarian, 2005a; Schwanen
and Mokhtarian, 2005b; Cao, 20@)ou and Kockelman, 20D8Residential self
selection and sa@-demographic variables were controlled for, in order to avoid a
mis-interpretation of the results or the individuation of spurious effects (see
Chapter3.3.2for further discussion on the issue).

The gualitatve interviews run in the study confirmed the impressions given by the
guantitative data, highlighting how important is to have a car when living far from
the city center, wheréower is the density of opportunities and amenities of
interest, in order to prm the daily activities. Of course inhabitants of the
centr al areas have always the peelysibility
on it like the residents of the suburbs: they, in this sense, have a gnetitey,

their space of capabilities terms of mobility choices is larger. These people can,

as already stated, rely on nenotorised means of transport, like biking and
walking. By walk they can access a set of amenities or opportunities suburbanites
inhabitants cannot access to in the samy, but only by car.

This case is clearly a peculiar one, and represents a very specific and paradigmatic
model, for the particular characteristics in terms of size and spatial structure of the
city and its surroundings, but we think it could be uséfuktress the strong
relation between accessibility aothanitylevel.

2.4.1 Accessibility in urban sprawl literature

Other authors highlighted the role of accessibility to measure the degree (and in
some cases implying also the quality) of urbanization andievéd opt for such a
position. In particular studies on theban sprawladopted accessibility as a
leverage to distinguish between different kind of territories, according to the
distribution of that property in space (Ewing, 1994; Sohn et al, 2012¢dBas

the consideration of urbanization as a spatial continuous process impacting on the

'3 Such a methodological choice of the independent variable has been made possible by the
specific case study, characterized by the small size of the urban center and the consequent regular
structure ofts morphology: the urbanized area is highly compact and is not included into a
policentered networkedrban agglomeration. In this way it represents the monocentric reference
core for the surroundings, all characterized by a low level of both densigttaactiveness. A
strong overlap and correspondence between centrality (distance from the city center) and the
values of density and accessibility to service or
analysis. In the final regression model adoptihsity and accessibility were not included due to
the strong collinearity between those variablesdisthnce and to the greatef derived from the
inclusion of the latter in the model itself£6.19 with distance0.17 with density or
accessibiliy).
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territory, sprawl is conceived as a complex phenomenon characterizing the

nowadays development patterns of western urban areas, strictly linked to the
suburbanizatiorprocess and urban diffusion (cfr. Chapter 3). Sprawl has been
defined in many different ithmalesnattathad st er ,
to patternsof residential and neresidential land use, to thpgocessof extending

the reach of urbanized a® (UAS), to thecausesof particular practices of land

use, and to theonsequencesf t hose practiceso (Galster,
as a consequence a huge variety of methods for assessing and mead&ufing it

main dimensions that are highlightegiesearches and collected by Galster are:

1 density(of population per buitup area),

1 continuity(the degree of interruptioof built-up land),

1 concentrationthe degree to which development is located
disproportionately in relatively few square mit#she total UA rather
than spread evenly throughat)t

1 clustering(the degree to which development has been tightly bunched to
minimize the amount of land in each square mile of developable land
occupied by residential or namsidential uses),

1 centrdity (the level of closeness to concentrations of central urban
functions),

1 nuclearity(pattern of development of an urban area: monocentric vs
policentric),

1 mixed use¢variety of uses of the land) and

1 proximity (degree of closeness between differantl uses)

In accord with Ewing(1994)we think that accessibility could be adopted as an

useful tool to include or take into considerations the effects of various different

dimensions of sprawl:

Ultimately, what distinguishes sprawl from alternative elepment patterns is poor
accessibility of related land uses to one another. The concept of accessibility is central to
urban economics (in simple models of urban form) and travel demand modeling (in-gravity
type model s of t r i p edlar edpfrog Beuelopnemt,)travéledsjlandl n scatter
service providers must pass vacant land on their way from one developed use to another. In
classic strip development, the consumer must pass other commercial uses (usually on
crowded arterials) on the way to thestled destination. Of course, in ledensity
development, everything is far apart due to large private land holdings. This suggests that
sprawl might be characterized generically as any development pattern with poor
accessibility among related land use®olP accessibility may result from a failure to
concentrate development and/or to mix land uses.

(Ewing, 2008 (1994), p. 521)

As Ewing highlights, accessibility implies other dimensions, stressing the
multidimensional nature of sprawl and urbanizationcpsses. A higher level of
accessibility can be found most probably when the highegtrezence of the

4 Among the first and most complete see: Malpezzi, S. (1¥29jmates of the Measurement and
Determinants of Urbasprawl in U.S. Metropolitan Areablnpublished paper, University of
Wisconsin, Madison Center for Urban Land Economics Research.|gadBarchell, Robert W.,
N. A. Shad, D. Listokin, H. Phillips, A. Downs, S. Siskin, J.S. Davis, T. Moore, D.Helton, M.
Gall, and ECONorthwest, (1998}psts of Sprawdl Revisited Washington, DC: National
Academy Press.
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various elements listed is recorded: density (often accompanied by concentration
and dustering), land use mix, builtp land continuity, centrality angroximity.

2.4.2 Pedestrian accessibility as a key thedetectionurbanity

In our view pedestrian accessibility in particular could be considered as a tool for
the definition of the urbanity of places. If the city realms nowadays have
expanded on an alwaywider scope and territorial context, due also to the
increased (physical and virtual) mobility potential allowing to reduce the distance
and time frictions (Castells, 1996; Urry, 2000), did the generative elements of the
cityness(what in the previous chtgr we defined asrbanity generators) expand
too? The answer could be both affirmative and negative. It is affirmative if we
consider a high scale of spatial relationships, considering distances as not
influencing that property: in this case the fact tipdices are virtually and
physically reachable has the result of making elements generating urbanity close,
sincetheyarevi rtually contiguous. I n this sen:
distinguish city from other contexts (density, diversity and size) ega ander a
different perspective, on a different territorial leveéénsityhas no more strong
weight, andvariety is ensured by the possible multiple connections allowed by
mobility choices, whilesizeis pretty much ensured by the extent of mobility
potential area. But (1) such a view does shift the focus from places and spaces to
individuals, since the mobility scope is strictly linked to the individual
characteristics and mobil ity capacity, a
condition, under a paesse-like view (cfr. chapterl.3.2. (2) We would like to
keep our definition ofirbanityas a condition determined by living jrtaceswith
a high density and variety of opportunities, since this allow tcsiden the
phenomenon under a more hunrsmale level, that is accessible to the widest
amount of people possible. Historically these places arestiiecesof that
urbanity,then expanded and diffused anywhere through the physical embodiment
of capitalist pocesses. We will thus conceive a context surely urban if really able
to produceurbanity at the easiest conditions: only looking at a local scale this
properties can be ensured at the maximum degree and for the widest range of
population possible.
The corept of pedestrian accessibility has been investigated broadly in recent
years(Zielstra & Hochmair, 2011; Tal & Handy, 2012; Achuthan, Titheridge, &
Mackett, 2007; Olszewski & Wibowo, 2005; Aultméfall, Roorda, & Baetz,
1997), in particular in relatiorotthe needs of a new course in planning policies
for the enhancement of the placesdé qualit)
2004).1t opened also the path to another specific field of studies, strictly related to
it, and highly overlapping: thevalkability studies. Walkability differs from
accessibility for the major focus on the aspects enhancing the walking behaviour
of people, relative to both physical aspects of the environment, their
attractiveness, and subjectiveharacteristics of the indivichls and their
perception of the physical elements of the environment itself. In this sense it
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appears as a deeper and more comprehensive evaluation of the pedestrian
accessibility of spaces. For this reason we will try to distinguish in our work the
two, applying in the analytical section two different methods of urbanity
evaluation: one based on a simpler measure of accessibility (already adagted in
our previous work on the topic, Colleoni, Caiello, 2013) and another one based on
a more complex and deled measure ofvalkability (see chapters-6-7 for their
descriptions), even if our focus will be on the more objective aspectsabf th
property.

We will give a general overview of the origins and role of walkability in the
current scientific debate the next chapter, in order to highlight its peculiarity.

60



Accessibility as a measure of capabilities in the nifealm

Conceptual diagram

(updated)
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Chapter 3

Chapter 3

Walkability and pedestrian accessibility

| ntroduction

Walkability defines the property of a space to be by pedestria, encompassing

dimensions likes af et vy, cl eanness, pl easuhee, acces
extent to which the built environment supports and encourages walking by

providing for pedestrian comfort and safety, connecting people with varied
destinations within a reasonable amount of time and effort, and offering visual

i nterest i n journeys t hr ougA ovalkablet h e net.\
environment has been connected conceptually with specific properties, that are

included implicitly in ts nature. As Forsyth stateSofsyth et al2008) relevant

and most common dyads are the following:

Walkable as close A walkable environment involves a short distance to a destination,
particularly where driving is inconvenient or people are withoutsic#his is the
perspective in transportation planning. This definition has a great deal to do with an
i ndi vi dtbenkfits scalcaladiah are the costs of driving or taking transit great
enough to provoke an individual to walk?

Walkable asbarrier -free: A walkable environment is traversable, without major barriers.
Walkability can be refined to mean traversable to children, elderly, handicapped or those
wearing high heels.

Walkable as safe A walkable environment is safe in terms of perceived crime or
perceived traffic.

Walkable asfull of pedestrian infrastructure and destinations A walkable environment
visibly displays full pedestrian infrastructure such as sidewalks or separated trails, marked
pedestrian crossings, street furniture and street trees.

Walking is clearly the most common way to move, since it is a natural activity,
and very close to the automatic actions of the human body (Solnit, 2000). It is
considered one of the most affordable ways to access to daily opportunities, due to
the lack ofneed of any particular (in Anor mal o
performed, and it is affirmed to be able to enhance healthy active behaviours. In
the last researches it has also been highlighted to be sustainable for the city
metabolism, contributingot the reduction of environmental damaging elements
produced by motevehicle use and abuse, and to bring with itself economic value
(both for savings in health expenses and for land value increase) (Moura et al,
2017). An important impact on community asakcial interactions patterns is also
attributed by the literature to places where walking and more intense use of public
space is found.

This chapter will offer an overview of the discussion about the main dimensions
usually related to walkability and, dhe one hand, the factors impacting on it,
and, on the other hand, the potential effects produced by the presence of walkable
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spacedn the urban realmWalkability can be considered in fact a lens through
which measure the likeliness of urban spaces ttived in an active an more,
emotionally and socially, intense way, producing also a relevant set of positive
externalitiesCould it be intended as a tool to enhance urbanity of spaces?

We will present at first a picture of the current trends in mobditg related
planning, considered the main casisé the decline of walking habits and of the
attention to their protection, taking as reference contexts the United States, as the
most representative example of them, and the European Union countries (with a
focus on Italy when possible), because closer to our research case studies.

We will analyze deeper the relation between travel behaviours and Built
environment characteristics, in order to better understand the impact of objective
and subjective elemenits modifying mobility choices.

A focus on the forms of institutionalization of the walkability discourse will be
held in order to have a picture of its integration into policies on one side, and into
pl anning professional sé discour ses.

A specific look wil be given to the literature debating the positive effects of more
walkable spaces, in order to better assess the relevance they can have for
environmental problems linked to edependent society, for the health issues due

to sedentary lifestyles and enwonmental pollution, and for the social
improvement of neighbourhoods and community life.

Finally the debate on the economic impact of walkability will be presented, with a
review of the most famousnarket services developedor the walkability
assessment
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3.1 The rise of a research object

The attention to the pedestrian viability of urban spaces has risen in the last
decades after a long period of carelessness. This new phase of interest is due
principally to a global cultural shift, strictly nked to economiconnected
reasons. Actually two different trends and study approaches of this phenomenon
can be found (Beves] and Zambotti, 2013): one emerged mainly in the
anglosaxon and, in particular, in the North American countties other in the
Europearcontext.

This is due to the differences in the territorial structures and in particular in the
urbanization processes faced by the two maceas: the North American

countries realized the need to reshape the way of designing urban spaces in the
6060s, when the effects odeperndénesocigtylihatn Spr aw
had been created in the first decades after the second world war, started to be
guestioned, in particular those linked to the sedentary life $oye;cause of the

healthissues increase in the population.

On the European side, the issue of rethinking the urban spaces as more human

scaled environments was mainly due to the increasing sensitivity to environmental
preservation necessity and the need to face the energyecrisigl oded i n the 6
It was also the beginning in the Old Continent of the sprawl process that, with

some delay, and also different evolution patteth€£ompared tothe US one,

started to impact on its territory.

In general the urban planning behaviauf the years abbednor e t he
mainly focused on a carentered philosophy, both fueled by and producer of a

fast growing economic development. Since the first engine in this kind of

tendency has its origins in the United States, a focus mustiaeiniparticular on

that context, in order to address the causes of decline of the walking activity and

its consequences.

3.2 The suburbanization: origins and characteristics

First suburbs were born in England, around London and Manchester, in the XVIII
centuy in order to allow merchant families to separate the house from the
economicactivity. This was a first product of the industrial revolution and of the
birth of the modern Bourgeoisie class: the separation between workplace and
home brought to the need looking for a new settlement for the family, different
from the former. Based on a cultural vision of the modern city as a place of noise,
sin and dangers, the choice fall on exirban areas, where the possibility to
enjoy the greenery of the enviment was accompanied by the finding of a safe
place.The new residencesmbodied the reproduction of the nolflasuses and
manorslocated traditionally irthe countryside (Fishman, 1987), but with a strong
and relevant difference: noble manors were gtnect as (functionally)
independent settlements, including also local production activities (carried by
employees), while that was not the case for the bourgeoisie choosing those places
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as new home, locating and bringing in those environments just realdenti
functions.

Such a phenomenon was not carried out in a planned manner, since it consisted, at
that beginning, in a spontaneous tendency, stimulated by class belonging
behaviours. The suburbanization was then carried out in USA and all the
anglosaxon couries, characterizing from that moment on the planning model of
urban centers.

As highlighted by Forsyth and Southworth (20@81) AStreet patterns
residential areas in the US built after 1950 (and emulated in new development
worldwide) are basedn the discontinuous cule-sac or loop pattern rather than
the interconnected grido

Fig. 5- Evolution of street patterns since 1900 showing gradual adaptation to the car
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The end of thgolden eraof the walking in the US is strictly linked to this change

in the residential sticture of the American population: in 1970 the US Census
certifies that the most part of the national population was a suburban inhabitant
(Solnit, 2000). A recent study by Angel et al. (2011) shows how the level of
density in many American cities had pressively decreased fohe whole2d"
century: the study covers a period going from 1910 to 2000 and collect data on 20
cities, showing thaall of them (except for Los Angeles) experienced the highest
level of density at the beginning of the data coitect Los Angeles, as
highlighted elsewhere by Soja (2010), is anicum recording the highest,
nowadays, level of density of all the country (just few points lower than New
York), and increasing too. The decline in density has slowed in the last years, du
probably to physical constraints, bringing anyway to a situation in which the
densities of all the cities considered are very close and similar, showing a clear
convergence in the urbanization patterns.

A parallel trend has been shown to have a simitactire, but not homogenously

for all the cities: the transit sustaining area change rate. It describes the change in
the amount of land that can host and support a transportation system (due to a
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population density of more than 30 persons per ha). Bvénsi metric is not

really reliable due to the change in time in the population density able to sustain a
transportation system, it allows to understand the relevance of the density change,
and somehow its distribution differences in the territory. In0200ly 27.3% of

the 20 cities studied was settled in a tragggtaining area.

3.2.1 Urban Sprawl and cadependent society

The sprawl phenomenon was clearly pushed and accompanied by the increased
level of motorization of the households: suburban planninginenof the
consequently suburban culture, was strictly linked to thedependent society
consolidation.

The car dependence can be detected looking at the increase in traffic jam issues.
As report ed Adcoding ta thg Tegas Transportation Ihde, the
number of urban areas suffering from serious traffic congestion grew from ten in
1982 to eighteen in 1988. The greater the population o gobwth in a
metropolitan area, the worse the traffic congestion became. The average speed on
freeways m the Los Angeles area has fallen precipitously in recent years, and
paralysis is being predicted Langdonmany i mp
1997, p.175

The issue was not reduced years later, and still today it represents a key problem
for urban areas America. As the TTI reports in 2011:

In 2010, congestion caused urban Americans to travel 4.8 billion hours more and to
purchase an extra 1.9 billion gallons of fuel 1
Prior to the economy slowing, judt years ago, congestion levels were much higher than a

decade ago(p. 29)

Americans travel extra hours today 5 times more than in the 80s, waste almost 5
times more fuel and 5 times more economic resources for commuting by car. And
this trend occurredven despite of the increase in public transport investments,
and policies, that were able to reduce the overall costs due to the congestion. The
effect was clearly bigger in large urban areas, due to the higher efficiency of
public transportation systems.
Only in 2008 a general traffic reduction took place, due to the effects of the
financial crisis, but the institute estimated an increase in the following years as
soon as the economy would have recovered

The growth of traffic volume per capita is comntorall the world areas, even
if with different trends and structure in the modal share composition. As Schafer
et al highlight, this is due to the incre
correlation is shown by data, with all the countries carsid in the study
converging towards a common volume amount (

Fig. 6 andTab.2).

!> Economic crisis produces a reductiof resources to be used for travelling and also of purposes
of moving: job |l oss, reduction of | eisure activitdi
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Fig. 6 - Scenario for mobility and income for 11 regions, 1981530. A hypothetical “target point", to which
all trajectories converge, is shown. For comparison, historical data (1960£1990) are shown with symbols.
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Tab.2 - Percapita and totamobility for 11 regions (and share of global total) in 1960, 1990, 2020, and 2050
for the reference scenario.

1960 1990 2020 2050

Absolute Absolute Absolute Absolute

pkm/ bill. Yeworld pkm/ bill. Y%world  pkm/ bill. Yeworld  pkm/ bill. Yeworld
cap pkm cap pkm cap pkm cap pkm

NAM 11854 2384 435 22,078 6193 26.7 40,432 13,929 259 58,149 21,073 200
WEU 3074 1106 202 10,622 4696 202 20,819 10,116 18.8 34,022 16,827 16.0

PAO 3025 323 59 10,294 1482 6.4 24,307 3787 7.0 39,559 5859 56
IND 4400 3813 69.6 14276 12,372 533 28,221 27,832 51.8 43,537 43,759 415
EEU 1824 181 33 5389 666 29 6913 915 1.7 11,640 1642 1.6
FSU 1419 295 54 5796 1631 7.0 8207 2887 54 13,672 5396 5.1
REF 1550 477 8.7 5672 2297 99 7853 3802 71 13,137 7039 6.7
MEA 1222 140 26 4546 1244 54 5976 3440 64 8800 8134 1.7
AFR 898 193 35 1614 811 35 1862 2014 37 2573 4466 42
CPA 152 109 20 637 805 35 1810 3102 58 5464 10842 103
SAS 349 200 37 1778 2015 8.7 3008 5357 10.0 5952 13,578 129
PAS 587 125 23 3470 1459 6.3 5896 3664 6.8 11,665 8755 83
LAM 1980 424 7.7 5094 2228 9.6 6722 4536 84 10,459 8771 83
LDC 582 1191 21.7 2125 8562 36.9 3429 22113 41.1 6406 54545 518
WOR 1814 5481 100.0 4382 23231  100.0 6787 53,747 100.0 10,476 105,343 100.0

Source: A. Schafer, D.G. Victor (2000), p.184.

Industrialised regions: NAM (North America), WEU (Western Europe) PAO (Pacific OECD), ANBgge
Industrialised countri€s

EEU (Central Eastern Europe), FSU (Former Soviet Union), REErége Reforming Regions

MEA (Middle East North Africa), AFR (Sub Saharan Africa), CPA (Centrally Planned Asia), SAS (South
Asia), PAS (Other Pacific Asia), LANLatin America), LDC (Low Developed Countries)

WOR (Word Averagp

3.2.2 The mobility trends in Italy

What seems to be clear from these figures is that the appearance of the automobile
and its widespread has not freed people from tliagebut, on the contrg, has
just increased the distances possible and actually travelled.
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In Italy from 2001 to 2008 the km run per person every day increased from 26,5
to 38 (ISFORT). As well as in US the economic crisis effect reduced its amount to
32,4 in 2011, but a newdreasing trend is recorded since then (in 2013 it reached
the 38,7). The center of the country, the Ndftst and South and Islands record
the highest values equal or above 40km in 2013. A parallel decrease is found in
the walking behaviour, gone frorhd 23,3% in 2001 to 16,3% in 2011, and it is
still decreasing.

Moreover, a small increment in the share as a modal choice of the public
transports (from 8,8% to 10,9%) is counteracted by a bigger growth in the car use
(59% to 65,8%).This is due to the rid@ between distance to be covered and
convenience perceived: public transports are able to reduce car appeal only for
trips longer than 20km (probably in this case the regional railway system starts to
be considered in the mobility modal choice). Permgatof trips for length is
growing for travels above 20km of distance, while decreases the proportion of
movements for shorter displacements: the highest reduction is now reached by
local trips (below 2 km) decreased from 38,7% to 29,1% of the total mongme

in 2011, but the trend is changing in the very last years, due to a slightly increase
in local trips (up to 25,2%).

Graphl- percentage of travels for length (years 2@005), whole Italy.
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Source: Isfort, 2015, p.11.

What isinteresting inthe ltalian data is that the amount of systematic movements

is decreasing in a relevant degree (8 percentage points from 56,6% to 48,2%
between 2001 and 2011) counteracted by an increase in the occasional trips of
almost 9 percentage poir(fsom 29,8 to 38,1%), these usually made by car. What
can be inferred is that, if the km and distances have increased in this period, the
time spent for travelling on average has not increased between 2001 and 2011. It
appears as the higher efficiencytransports is not linked to a reduction of the
time allocated for trip purposes, but instead it produced a widening and expansion
of the spaces covered by them. Time is not freed from mobility, but it is still
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allocated for the same purpd$eThe same trahis recorder in other countries
(Schafer, 2007)factfollowed by a demand for faster means of transport (egé.
speed trains omirplane connections also for shdistance travels), that are
usuallymore polluting and energgonsuming.

'8 This is also due to the adjustments made by society as a response to the increased efficiency and
speed of transpa@t occupying more space/land and increasing as a consequence distances to be
covered (TERM, 2016).
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3.3 Walkability and active mobility as strategies to change
current trends?

If a trend such the one showed just above will continue in the next years, it could
bring to important concerns about general environmental issues since #si Bur

of Census estimated an increase of 100 million inhabitants by the 2050, whose
settlement choices and so consuming footprint will determine the future of
energetic i mpact of American popul ation.
emission due to transgerare the 30% of the total emissions of the country,
among these 62% is due to private cars or motorbikes (U.S Census Bureau, 2004).
In order to face the risks due to a similar evolution a different planning pattern
should be considered, able to impactach a share.

Some critiques havalsobeen risen towards these kaaf alarms, contesting that

the technological development of transports would contribute in the future to drop
down the environmental externalities of motorized traffic. What was megedy
counterposed is a different viewhanges in planning habits would produce
broader positive effects, and-benefits like healthy behaviodrspreading and

social improvements in the public space management.

3.3.1 The need to rethink the role of puldicace

The relation between human beings and environment is at the core Wfbidre
Studies as natural, but in particular urban design has been always interested in this
scientific field. Walkability studies, being focused on the aim to analyse the
propersity of space to be suitable for pedestrian use, are clearly inserted in this
tradition.

The first observations referred oo d e r n probileins amds their new way of
develop living spaces came from pioneering authors like Jane Jacobs, who, in the
0 6 Ossessed the need to rethink urban space in a more Homivam focused

way. The first studies are strictly linked to critical analysis of vgudilic spaces
intended to be since, due to the great transformation already cited, those
environments as expenced before were progressively disappearing in favor of a
complete different conceptualization of them. The sprawl anedependence
culture had in fact transformed spaces not occupied by buildings, what was left as
residual space ($ait, 2000), in simple passingby areas, designed especially for
cars, restricting them to just one use and so to a smaller group of users, producing
a progressive specific form of social exclusion. Mdmoctional spaces could

then be lived otherwise just breaking the commmles and forcing a e
appropriation of the public environment.

3.3.2 Built Environment as a contribut@f mobility behaviours patterns

The role of design and of Built Environment has been studied since long time.
Travel Behaviour studies in particular foedsthe attention on the relation
between mobility behaviours and spatial characteristics of the environment in
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order to measure the impact that the last can have on the travel choices of people.
This is clearly important when it comes to decide which n®délplanning and
development are to be implemented in order to modify in a virtuous way people
behaviours and litstyles linked to travelling and mobility issues.
Environment al Psychology and Urban Desi gt
dimensionsot justbelonging to physical aspects of environment but alsthen
perceptionof them experiencedby people, that is shaped by many different
factors, partly linked to the soetemographic characteristics of people
themselves and partly by the social environtand culture in which they act.

Taking into consideration many different dimensions has broaden the scope and
complexity of research on travel choices, overcoming the limits implicit in the
tradition of Utility Maximizationapproach carried biicFadden(1974) and the
following authors belonging to that school, who elaborated models excluding
subjective attitudes, providing a wide set of empirical results.

The main indicator of mobility habits adopted in the literature on Travel
Behaviour are VMT (vehicleniles travekd), a measure of the magnitude of miles
travelled by a subject by motorised transpton modes. The aim of the
researches is usually to understand the role of Built Environment elements in
impacting on this measure. Among the others, stutband that higher density

and better access to transit are usually linkeetewer VMT (Holtzclaw, 1994),

the same happens in more pedestrian friendly neighbourhood (1000 Friends of
Oregon, 1993). This is particularly true if neighbourhood of traditigtraicture
(compact) are confronted with suburban ones: the total trips result to pandss
higher the use of transit atlge pedestrian travels recorded (McNally & Kulkarni,
1997). Time spent on travelling by public means is also 2/3 times more penper
comparingdifferent kinds of neighbourhoods (compacts sprawled) according

to a study carried by Ewing et al. in Palm Beach County, Florida (1994). A more
complete site design (more mixede) with better sidewalks and street crossing is
also foundto be correlated to a higher pedestrian activity (Hess et al., 1999).
These findings support the idea that a more walkable urban space can produce a
lower amount of traffic and as a consequence, improve the living experience of
inhabitants.

The seHselecion bias
The relation between Built Environment (BE from now on) and Travel Behaviour

(TB) has been questioned in terms of causal relationship recently: the main issue
is linked to the so calledeltselection biadn the studies on the topidi{man,

2005. It is argued in fact that the differences in behaviours between people living
in more or less walkable neighbourhoods could be due to their personal attitudes
and preferences toward mobility practice, that is reflected in their residential
choices. Theconclusions of such a reasoning is that the relation found between
BE and TB would be spurious, if not faulted by this property (personal attitudes
and preferences).

Describing this relation between BE and TB with a functi©aq et al., 2009)
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TB = f(BE,X+e

where TB=travel behaviour, BE=built environment, X=set of other variables
and factors,e=error (correlation of BE and X with other factors not
considered).

Critiques assert that X variables are at the base of the main changes in Y, despite
the charadristics of BE.

Studies on residential selection measurement generally agree on the fact that, if a
part of the BE effect on travel behaviour can be attributed to the spurious
relations, there is also pure BE effect, that varies from study to study, and
according to the different approaches applied (in Cao etds#ffi¢rent ones are
identified.

Looking at the literature on the topic, some researches state that BE effect is
stronger than ot her f aceda, 2800, Saon,€@( Chat man
Schwanen and Mokhtarian, 2003; Schwanen and Mokhtarian, 2005a; Schwanen
and Mokhtarian, 2005b; Cao, 2008), while others affirm the opposite (Kitaghura

al., 1997; Bagley and Mokhtarian, 2002).

Even when a measure of this effect is computed, the eari@hcombined effect

of BE on TB is very wide, from 0,52 (Salon, 2006) to 0,90 (Zhou and Kockelman,
2008).

It seems that empirical results partially confirm the expected relation between
space and behaviour, even if many variations in strength and aliremtist and

are due to 1) the specific case studiesriety, 2) the research design
characteristics, 3) the data adopted and operational definition of the property
studied.

Assessing and measure the causal relation between the BE (as more or less
walkabk) and TB (reduction of motor vehicle usage) is not the strict aim of this
work, and for this reason we accept as a fact just the existence of a correlation
between them, conscious of the difficulty and complexity of such an argument.

The different purpose of the trips can be another relevant dimension to be
considered, since they can be affected in different degrees and ways by the
physical properties of the environment: travels for leisure and for work have
different elasticity values, being the firsgher than the second, and bringing it to

be more modifiable according to the characteristics of the space (Cerin et al.,
2006).

3.3.3 Individual characteristics and beliefs andaVvel Behaviour

Among the various elements considerable the characteristics @letiestrians
(age, gender, sex, disability) aaldo cultural aspects can impact.

Theory of Planned Behaviour, developed by Ajzsased on the earlier Theory of
Reasoned Action developed by Ajzen and Fishbein (Ajzen 1988; Ajzen 1991,
Montano and KasprzykR002) has stressed ¢ke aspects, highlighting the role of
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beliefs in the production of TB. According to this approach threeslofdeliefs

can be defined: a) behavior beliefs, b) normative beliefs, ¢) and control beliefs.
These factors respectively lnénce attitudes, subjective norms, and perceived
behavioral control (Handy, 2005):

a. Behavioral beliefsare beliefs about the likelihood of possible outcomes of a behavior;
attitudes about a behavior are so determined by behavioral beliefs about edib poss
outcome weighted by the individual 6s evaluati ol
negative.
b. Normative beliefsare beliefs about whether important referent individuals (e.g., a friend,
partner, parent, or boss) approve or disapprove of perforimnigehavior; subjective
norms about behaviours depend on normative beliefs for different referent individuals
wei ghted by an individual s motivation to comp|
c. Control beliefs are beliefs about the likelihood of possifdetors that could facilitate or
obstacle a behavior; perceived behavioral control depends on control beliefs for different
factors weighted by the perceived power of each factor to facilitate or inhibit the
behavior.

Environment comes into consideratifust for the third kind of beliefs, where,

among the possible elements able to intervene in the planned behaviour there are
sidewalksexistencor condi tions, traffic |l evel of t|
The image so is much more complex. Individual perception cangehan a

rel evant manner Afobjecti ve®Gebeh Bayhdn,y pedestt
Sugi yama, and Owen (2011) developed a stu
perception of the environment as more or less suitable for walking, once
considered the objectv level of walkability, was able to impact on their

behaviour significantly.They found that, in a general framework in which,

compared to a past survey, the walking behaviour had decrdibede who

perceived objectively measured high walkability as,ldecreased their walking

for transport significantly more than those whose perception matched the

objective measurebf -55.7, p<0.001). The same appdi¢o misperceptions of

dwel ling density and | and use mix. o (p.52]1
An important factor in modifying i perception effect can be played as guessed

by other authors by theelfefficacyof bel i efs (Bandur a, 1986) ,
peopl edbs sense of per sonal efficacy to e
affects their | i v e sssibilitytoSeercodme the pofentidle nce i n
obstacles is for this reason extremely important.

What is clear is that the elements shaping the travel behaviour are numerous and

impact at different levels. Among the various study traditions we would like to

cite alsoSocial Cognitive Theory (King, Stokols et al. 2002; Sallis and Owen

2002), that developed a synthetic framework in which summarizes these
dimensions and scales: a) intrapersonal level, b) the interpersonal level (social
environment and social norms), atidthe community level of influence (physical

aspects of the environment).

What emerges from this review is that built environment alone is not enough to

define the active travel behaviour of people, but it has although an important

influence on it and caenhance those kind of behawrs (Handy, 2005, Naess,

2005).
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3.4 Institutionalization of the active travel behaviours discourse

The relevance to put attention on the environmental and urban design elements in
order to face the risks linked to the suburbaa $ifyle and car dependent society
was acknowledged and appropriated by the public institutions in the second half
of the XX century, in particular in the US where the effects of the dominant
planning tradition were stronger.

Al ready i nJohrt Rrein (1671)0 developed a pedestrian spéaces
measurement system (based on the European debate on the walking in the public
space) focusing on the need to transform and conceive the street not just as a
passingby place and a flow space but as a social envirohridre work listed a

series of dimensions to be considered in order to build up an urban environment
more suitable for walking activity, acting on: stairs design, ramps, parking
location, distances from travel system stops, transit stadians i gn , é

Butthe change was not i mmediate and in the |
of awareness about the actual needs of pedestrians among public institutions.

In its guidelines for 2004, AASHTY, defined for US new design rules and
standards in order to avote dangers for pedestrians: land use zoning, parking
reqguirements, é,o0ften {Sbhoup200bdi5B,gevinecoads t o
2006), with the result of creating environments mainlyarégnted, out of human

scale and characterized by prohibitiwvelong walking distances between
destinations. A strong idea of separation between users aondewof integration

was dominant.

Anyway, on a parallel course, from 2000 the consideration of the ladvel
Service(LOS) for pedestriansgiven by the streettsicture was inserted in the
Highway Capacity Manu#l, where strong were the influences derived by John
Fruind swork of 1971, andnew rules, limits and requirements for built
environment characteristiasarrowed onpedestrians started to be included in
planning decisionsLOS is intended in planning literature and language as a
measure to determine the quality of street funatigndue to the density, speed,
magnitude, etc of traffic flows. Originally designed for metehicles traffic it
had been tranated more recently to assess the needs and condition of weak street
users like pedestrians and bicyclists in order to include a wider scope of actors and
obtain a more complete image of street conditions.

The Highway Capacity Manual anyway showed also esdimits: it did not
consider the framework in which sidewalks were located, and for example
conceivel busy spaces as negative elements, when, as otherwise stated by the
literature, a busy space means a place rich of encountersf@andnd it also

limited the elements relevant for pedestrians to the sidewalks, being them the
predetermined plasan which walking activity was considered to have to take
place.

17 American Association of State Highway and Transportation Officials, organism working for the
coordination of the US statesd Transportation Depart men:
18 pyblished since 1950 almost regularly every 10 years by the National Academy of Science and its
Transportation Research Board, a global reference for the field, it measures the quality of US streets
infrastructures and their use.
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More recently experiences of innovation of L®Standards appeared: the New
York City Departmentof City Planning (2006) further adjusted the HCM
pedestrian LOS standards to incorporate personal characteristics such as gender,
age, person size, distraction (like talking on a cell phone), group size, and trip
purpose.

3.4.1 New Urbanism

The new sensitivityto pedestrian and other weak street Wspeeds has been
boosted by the diffusion of a new planning paradigm and philosophy, that made
the fight against the suburbanization and sprawl process, and the planning culture
they conveyed, its main objectiveetNew Urbanism.

New Urbanism can be considered a planning school born in the@fs earlier

work of neighborhood designers such as Clarence Perry to emphasize the
transportation and physical design aspects of urban communities as a predicate of
walkability, in addition to seeing walking as a predicate to sense of place.
Authors, architects and designers such as Peter Calthorpe, Andrés Duany,
Elizabeth PlatezZyberk, Stefanos Polyzoides, Elizabeth Moule, and Dan Solomon
adoptedNew Urbanist principles tdesign transibriented developments or neo
traditional neighborhoods.

Their goal to propose a more sustainable development orientation, is strongly
rooted in the purpose of revitalizing the characteristics of traditional development,
typical of the beginimg of 20" century American cities, in order to enhance the
community life and dynamism through a more enjoyable neighbourhood design.
These neighborhoods providetesign tues to reinforce the goals of traffic
calming, transit ridership and pedestriativaty, rather than simply relying upon
altruism and legal traffic signs for these purposes. Significantly, many of the
designs were defined in foriased codes that dictate various aspects of the street
design and building form, while providing flexibyfitand diversity in land use
(Calthorpe 1993, p. 17; Southworth 2005,p. 249; Schmitz and Scully 2006, p. 16).
With the codification of their principles in alternative lamse rules, the New
Urbanists challenge the prior pedestrian performance metricheinddnsequent
discourse.One of the main products of the movement, that created a sort of
trademark in planning projects, is the SmartCode (2003), a planning guide in
which the principles of new Urbanism and Smart Growth merged, based on the
Transect Zoas scheme.Developed by A.Duany (2000), the Transect model
consists in a panning methodology whose aim is to differentiate between 6
different kinds of planning patterns (see BOX1), located conceptually along a
rural to urbancontinuumin which each zonesideveloped without a specific
functional destination, avoiding the euclidean model (based on the functional
differentiation of the areas).
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The criteria at the base of the zones distinction are the density level, the presence

of natural elements,thegh® and hei ght of buil dings, et
model.

ltos impor tBeplt to stress

that the discourse of the

. The 6Transect Zoneaccording to the SmartCode (v. 9.2)
New Urbanism

movement has  been
strongly criticized by
scholars highlighting the
various contradictions
found between their
theses and he actal AL R TR W DR RS

implementation of Nec

traditional settlements. A AT-1 NaFuraI Zone consi_s_ts of I_ands gpproximating or_revertir
. . . . to a wilderness condition, including lands unsuitable
strong ideological imprint Zettlementdue to topography, hydrology or vegetation.
in fact is attributed to the T-_2 Rural Zone consists of sparsely settled Ia_nds in open
] cultivated state. fiese include woodland, agricultural lan
NU philosophy, where an gra;sl?nd,linqlc;(rigable t;j.esert 'Byp.i;l:al buildings are farmhou
; ; agricultural buildings, cabins, and villas.
aESth_EtIC revival ) of the AT-3 SubUrban Zone consists of low density residential ares
traditional  architectural| adjacent to higher zones that some mixed use. Home occupz
and outbuildings are allowed. Planting is naturalistic and setb;
style of towns seems to b are relatively deep. Blocks may be large and the roads irreg
the principal core of the to accommodate maral conditions.
iact ith | AT-4 General Urban Zoneconsists of a mixed use but primaril
projects, wi OW BCCESS | (esidential urban fabric. It may have a wide range of build
in addressing the other types: single, sideyard, and rowhouses. Setbacks and landsc
usual objectives of the are variable. Streets with curbs and sidewalkfine medium
sized blocks.
movement (accessibility AT_-S_ Urban Center Zoneconsists of higher density mixed us
- . building that accommodate retail, offices, rowhouses :
specifically  pedestrian), apartments. It has a tight network of streets, with wide sidews
Focusing on specific sygadylkstreet tree planting and buildingst close to the
. sidewalks.
examples of NU projects AT-6 urban Core Zone consists of the highest density ar
implementation authors height, w!th the greatest variety of uses, and civic buildings
regional importance. It may have larger blocks; streets h
(see Southworth, 1997) steady street tree planting and buildings slose to the wide
showed that sometimes, s(gg(ragv;l)knsé Typically only large towns and cities haveUshan

Z0NE DISTRICT

D

this is the case o
Kentlands, Marland, and Laguna WesEalifornia, dstances are still too big to
push peopléo walk, since the traditional structure of the suburban neighbourhood
is still strongly present. The market providers had succeed in locating the mall in a
separated area obligg people to use the car: only recreational walking is
encouraged and public transit is also not frequent. The author states:

AiThere is little urbanity in the New Urbani sm.
models are essentially antiban, sanitied versions of the small town, and they exclude

much of what it takes to make a metropolitan region work. Real towns must do much more

than house middiexcome people; they usually include housing for the less-afkllas

well as commercial and industriapace, cemetery, waste disposal sites and many other

(

uses that pl anned subyrégsT hey stteemthetniccyal hgs ekeénd
designers to superimpose an image on a devel opme]
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that is fixed and unchangeabladathat occupants andls er s cannot shape over

(Southworth, 1997, p.43)

Other authors highlighted the difficulty in applying all the principles proposed
by the movement, probably due to the resistances coming from the final
developers, at least inghiCanadian contexthere these issues were highlighted
While the quality of the design, attractiveness of places and walkability have been
enhancedthey have had less success in establishing viable commercial districts,
increasing urban densities, prowig affordable housing, or reducing reliance on
automobile§Grant & Bohdanow, 2008)

Opinions on the real effect of NU projects differ hugely, according also on the
specific cases considered. Any would be finally the judge on the actual
implementation oNU, it has been a rich source of debate on urban design and
planning approaches: beside Nb fact new concepts oSmart Growthand
Transit Oriented Desigwere born and widespread into the academic debate.

3.4.2 Smart Growth

Founded in 1996 the Smart Growttetwork, constituted by public and private
institutions, works to encouragea development able to balance economy,
community and the environment, in order to contrast the negative effects of
sprawl and of the traditional development approach, based orcéarstimption

and automobile dependence. 't functions
awareness of how growth can improve community quality of Feymoting

smart growth best practice®eveloping and sharing information, innovative
policies, twls and ideas and Cultivating strategies to address batoeend

advance opportunities fos ma r t gr owt ho haS Gedngawiegb si t e) .

increasingly attention in the vyears, being promoted also by the EPA
(Environmental Protection Agency) in the NShat established a national award
(National Award for Smart Growth Achievement) from 2002 and 2015, aimed at
recognizing the efforts made by local communities towards the achievement of
SG objectives and sustainability.

As can be seen the purposes amssion mainly overlap with the NU ones: this is
particularly evident looking at the SG principles:

A Mix land uses

Take advantage of compact building design

Create a range of housing opportunities and choices

Create walkable neighbourhoods

Foster distctive, attractive communities with a strong sense of place

Preserve open space, farmland, natural beauty, and critical environmental areas
Strengthen and direct development towards existing communities

Provide a variety of transportation choices

Make development decisions predictable, fair, and cost effective

Encourage community and stakeholder collaboration in development decisions

Too 350 J>0 T T To Do Do Do

78



Walkability and pedestrian accessibility

SG can be considered the material tool through which the aims of New Urbanism
are pursued: walkability, mix land us#gnsity and compactness, reduction of car
dependence, are all elements common to both the concepts.

3.4.3 TransitOriented Development

Both New Urbanism and Smart Growth are strictly linked to another recently
debated concept, since they develop common elentbatsare base foits
possibility to be implemeertt Transit Oriented Development. The increase in
accessibility and density, are in fact commonly considered elements able to
empower, or at least to contribute to enhance, the viability of public transporta
systems and the travel behaviours alternative to cars (Ewing, Cervero, 2010).
Transitoriented development, or TOD, is a term used to define a type of
development that occurs around transit nodes (usually train stations), and results
in a compact, mied use, pedestrian oriented type of neighborhood. It also offers a
mechanism to create efficient communities, and provides a choice for
development with a lower carbon foot print than traditional development.

Density is in fact the base for a supportivansit demand, and it allows at the
same time a potentially easier access to transportation system, due to the reduction
of distances to stops. If properly enhanced, walkability is the key to make the
access real and consistent, promoting in this way alswr@ sustainable and
healthy life style.

3.4.4 Pedestrian plans

3.4.4.1 Pedestrians in the US context

The first effort in acknowledging the role and valuing the position of pedestrians
in the urban realm from a planning point of view has been (as already cited above)
John Fruin, who in the 1971 published what would have been a landmark in the
literature on the issue. A renovated emphasis is put on walking as a fundamental
element of urban experience:

Walking has been interwoven into all aspects of human developftenfirst cities were
organized to concentrate the means of survival within a convenient walking distance. Even
in the mechanized society of today, walking is the primary means of internal movement
within cities. It is the only means of attaining the neeeg faceto-face interaction
involved in all the commercial and cultural activities that comprise the urban milieu. With
the exception of cycling, walking is the only means of human movement by which we can
dramatically experience the sensory gradienwigiit, sound, and smell that define a place.
(Fruin, 1971, @12

In his work he applied, translating it from a different realm, the principles at the
base of the highways Level Of Service calculation to the pedestrian urban
experience, in order to ewalte the LOS for this specific category. Standards for
personal space availability in different contexts like walkways, transit platforms,
stairs, elevators, et@re discussed, in order to define indications foragsirance

of safety, comfort and efféeenesduringthe walking experience.
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In the north American context an important charigem an institutional point of
view,t ook place in 1991 with the approv

al

o

Il nter modal Surface Transpgd®p©iBatiiEqmui Efyf iAcit e

the 21st Centuryo. I n particul ar i n
considered as landmarks and turning points in the transport policy approach inside
the USA, marking the shift from a focus on highway transportatioimter
modalism, connecting different means of transport like air, road, rail and marine
ways and increasing foundings for mass transit systems and also bicycle and foot
pathways (Dilger, 1992). As a consequence from that time a flourishing in the US
of pedestrian plans as recorded: the thematic website Smart Growth America
lists'® today 78 pedestrian plans (at the city, county or regional level), regulating
the pedestrian experience in the various urban contexts. In the literature different
models of pedarian planning can be found, following an historical evolution
from the beginning of their appearance until the most recent experiences, all based
and animated by a different main principle: 1) instrumental rationality, 2)
communicative rationality, and phenomenology.

As Stangl highlights Instrumental rationality has been at the base of the planning
approach since the professionalization of the discipline at the beginning of'the 20
century, and is based on a positivistic and empiricist method toiptgnn which

the use of engineering and statistical models are applied in order to measure and
forecast travel demand and to maximize mobility.

With the 1960s a more critical view got centrality, contesting the objectivity of the
purposes sustained by thegemonic instrumental rationali§willson, 2001). As

an answer to this new planning sensitivity a new paradigm emerged, based on the
communication and parfgation in planning processes: ommunicative
rationality.

A more recent approach is focused twe trepresentation and perception of
spaces by the actors rather than the rational calculations. Phenomenology
qualitatively explores the world of everyday human experience, seeking to
understand subjectivity, complexity and uniqueness. The planner hgesetbéa

r el

at

role of fAinterpreter and manager of pl acec

The attention to the subjective perceptions and evaluations of the potential users
and walkers have been highlighted by many studies as central in defining and
influencing walking agvity (Kim, Park, and Lee, 2014; Ewing et al. 2013; Gebel,
K., Bauman, A. E., Sugiyama, T., & Owen, N. 2011; Manaugh, K.,-&&heidy,

A., 2011). The specific weight and the priority of the different elements (objective
and subjective dimensions) is stidlebated, but the acknowledgement of the
importance of considering both in the definition of planning prescriptions is
widespreading.

Sensitivity to the pedestrian planning issue and to the specific dimensions
composing it varies very much according to thain national context (presence
and strength of national juridical frameworks regulating the issue) and to the local
implementation context (municipality or local administrative level government).

19 https://smartgrowthameswcorg/program/nationalompletestreetscoalition/policy:
development/policyatlas/
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A recent research run in the USA on a group of expertadgeas in pedestrian
planning of the 50 American Metropolitan Areas and other cities equipped with a
pedestrian plan) produced an hierarchical list of the main elements impating
walkability, from the mosto the least important. The studifersa picure of the
acting scheme and priorities followed by those professionals who are in charge of
the construction of pedestrian plans in the UEH. 7).

Fig. 77 Ranking resulting from the seey on U.S. planners.

Muost Least Considered
Rank important  important in Plan
| Connectivity of pedestrian network 34 0 39 (T4%)
2 Presence of basic pedestrian infrastructure 19 0 40 (75%)
3 Pedestrian intensive land uses 16 0 36 (68%)
4 Connection to mass transit 12 3 3T (T0%)
5 Mix of land uses T | 31 (59%)
6 Security issues/safe-scape 7 3 16 (30%)
Buffering between pedestrians and autos 4 3 26 (49%)
3 Traffic calming 2 2 20 (38%)
9 Density 2 3 25 (47%)
10 Aesthetics/visnal 1nterest 2 3 16 (30%)
11 Education and enforcement 2 4 23 (43%)
12 Cleanliness and maintenance 3 7 14 (26%)
13 Demographics 0 5 16 (309%:)
14 Social space 1 12 13 (25%)
15 Street furniture | 15 17 (32%)
16 Quantification of pedestrian low 0 21 4 (8%)
17 Quantification of sidewalk capacity relative to flow 0 21 3 (6%)

Source: Stang(2011), p. 293.

What is interesting here is that the first and most important elements are clearly
physical components, while perception/subjective properties come from"the 6
position on, and are not very oftertinded in plans analysed by the author (2/3 of
the plans dondét consider them).

3.4.4.2 Pedestrians in the EU context

Also European Union defined at the end of the 80s the first law framework aimed

to the improvement of pedestrian experience and life. The finstdége product
consisted in the HAEuropean Charter of Pec
protection and role of pedestrian is acknowledge as a central planning goal to be

achieved and where the various dimensions (environmental, social, health) of

pedestrian experience are considered and also the various subjects, with their

specific needs, composing the pedestrian population are distinguished: adults,

children, elders, disabled. A series of rights are enlisted going from the right

I.  to an healthy, freand safe environment,
II.  toahumarscaled living urban space (not centered on cars and -motor
vehicles,
[ll.  to a space reducing the limits for the mobility of weak pedestrian
categories (the already cited children, elders, disabled),
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IV.  to urban areas limited fmedestrians but organically included into the
general organization of the town
V. to specific design and traffic management decisions aimed to improve the
mobility experience and the environment of the pedestrians
A final point touches the aspects of edumatand information of the population
about their rights as pedestrians, to be
career.
These principles have been developed more broadly in the EU legislation of the

90s and 2000s years, during which a strong eniplhas been put on the need to
ensure a sustainable urban development strategy in order to face the
environmental and social issues linked to the city growth and evolution.
Starting from the Green Paper of 1990, a first indication can be found about the

need to build a mixed use of transportation modes, in order to create coexistence
among the different users of the public space, and to reach both environmental
and sociahealth sustainability. The role of pedestrian is in particular highlighted,
stating tta t Walkérs must be put back into the planning equafiomot as an
endangered species to be set aside in special pedestrian areas, but as major users
of the city's streets.o(p.64). The obseryv
paper of 1995, wherthe focus is put more strongly on the need to find strategies
for the reduction of urban traffic congestion and pollution, through the creation of
integrated networks of transport, joining individual (including walking and

bicycling) and public transport edes, and presenting some good practices to
address the issue.

In the first years of 2000s the first concrete disposition towards the objectives
developed in the previous green papers were produced: the Sixth Environment
Action Programme of the European r@munity in 2002, introduced the concept
of Thematic Strategies, policy making tools based on the idea of developing
integrated actions encompassing different policy goals and fields in order to
control for the reciprocal influences existing between adcii@as (eg: waste, air
pol l ution, natur al resources, etcé). Amon:
iIts ©place also Urban Envi Tooimprowenthe T S, de -
environmental performance and quality of urban areas and to secure a healthy
livi ng environment for Europeds ur ban cit
environmental sustainable policies with economic and social needs. The strategy
was followed in few years by a set of norms inviting the member states to create
environmental plans atational and regional level, providing guidelines for the
definition of operational tools useful to their implementatidn. 2004 a
Communication by the European Commission defined as a central tool for the
APEC implementation the realization of Sustaindbtean Transport Plans, for
all the cities with at least 100.000 inhabitants. A parallel programme of data
collection on environmental urban conditions was developed in order to measure
and monitor the actual implementation and impact of these policiaglam
environments in EU member states.

Milan PUMS is an example of this kind of actions, working for the development
of an integrated and sustainable mobility plan, where specific initiatives are
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planned for the enhancement of pedestrian mobility comdit the so called
Visione Zero Rischi¢Zero Rsk Vision, derived from the analogodgro Vision
action developed in 2014 in New York City to face the street safety i9sue
Among these can be cited the institutionZoine a traffico pedonale privilegiat
(pedestrian preferential traffic zones), distinguished in

1) pedestrian areas (areas where only pedestrian traffic is ajlowed

2) restricted traffic areas (areas where only specific vehicles are allowed to
transit, or at specific times of the day)

3) limited sped areas (streets or areas with a $peedimit for vehicles)

4) reorganization ofraffic flow schemes

The reclassificationin the hierarchical structuteof the existing roads, the
predisposition of stronger controls on street éod#lations, accessfares for
vehicles transit and educational initiatives cooperate as well to the fulfillment of
the policy goals.

2 See http://wwwl.nyc.gov/site/visionzero/index.page for further information on the policy.
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3.5 Built environment as an important contributor to climate
change

The impact of urban growth and in particular of urban sprawherenvironment
conditions, have been recognized by a huge and long tradition of studies.
Different dimensions and issues have been highlighted as products of last
decadesd urbanization trends, based on soi
Land cove alteration, due to the reduction of farmland and of the permeability of
soils, with the consequential obstacle to groundwater regeneration, and the
disappear of forests, is one of the strongest and most evident phenomena that can
be detected as a resuwdt urbanization Camagni et al., 2002; Ewing, 1994;
Scalenghe and Marsan, 200Bgtween 2000 and 2006, for example, 46 % of the
land newly occupied by urban and other artificial land development in 37
European countries was agricultural (EEA, 2013). Wi diffusion of buil®up

areas in the landscape, natural and geaiiral areas are divided into smaller
portions and reduced in size. This fragmentation affects the resilience of
ecosystems, since the smaller the hahithes more prone they are to iatbn,

lack of sufficient food resources and reduced variability in habitat structure
(Fischer et al., 2006). For this reason an always stronger emphasis is addressed to
the need of preserving urban agriculture, even if this could impactojust
limited and local context.

I, 111) Geomorphological alterations, local climate modifications through the
alteration of evapotranspiration of the soil and warming of surface temperature,
are relevant phenomena totaba, 1997; Zhou et al., 2004; Stone et al. 020A

recent study on climate change in urban areas showed a higher risk and potential
to develop heat islands in the most sprawled areas of the Federal German State of
North RhineWestphalia (Kuttler, 2011). At a similar conclusion brought also a
study run on the US metropolitan regions, that showed a doubling of the annual
number of extreme heat events in the most sprawled cities in comparison with the
most compact cities (Stone et al., 2010), showing the higher exposure to the
phenomenon for people livgnin less dense settlements.

IV, V)Energy consumption andclimate change effectare the nowadays most
discussed issues, both institutionally and commonly, for the direct impact of
urbanization and transport on the GHG (GreenHouse Gases) emissions, @nhance
in the recent decades, and indirectly through the reduction of the contrasting
action of natural soil and vegetation (Kenworthy et al., 1999; Lal, 2Ba8,

2010.

V1) Air and noise pollution are other relevant hazards produced by extension of
urban lad use, for the indirect consequences of road traffic increase (cfr
following paragraphs) (Borrego et al., 2006; Moudon, 2009).

VII) Hydrological alterations accompanied by overaWlll) modification of

flora and fauna habitats, through their reduction due built up land pressure on
ecosystems and the consequentgl change of landscape sceneriesre also
products of the urban expansion (Alberti, 2005; EEA, 2006b).
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3.5.1 Transportationrelated pollution

Due to all the negative effects of urban developmenthe last decades a
strong awareness has emerged globally and pushed international organizations
( UNO, EU, et cé) to find new tools to
attention has been attracted by the GHG emissions, the factors at the base of the
world heating process, that increased of the 70% globally between 1970 and 2004
(Metz & Intergovernmental Panel on Climate Change, 2007). GHG emissions are
product of different consumption sourcésiergy supply, transportation, industry,
land use and forast, agriculture, and buildings. Each source had a different
impact, according to the specific context considered as well, with the energy
supply one leading with an increase of 145%, followed by the transportation
activities with the 120% of increment, vdindustry recorded the 65% and land
use, land use change, and forestry (LULUCF) 40%.

Even though many strategies have been developed in order to face and reverse the
current trend the future is not surely made safe at all. As stated by UN:
fiTransport ativity is expected to grow robustly over the next several decades.
Unless there is a major shift away from current patterns of energy use, projections
foresee a continued growth in world transportation energy use of 2% per year,
with energy use and carbeaxmi ssi ons about 80% above
(ibidem p.48)

A strong contribution to such a process would be given by the potential increase
in motor vehicle ownership in the developing countries, nowadays well far from
the 5 to 8 cars every 10 peoplecorded in the developed countries. As an

f

example 33% of Chinads popul atiomat ( mor e

have access to alfeather transport. But this prospect is also more aggravated by

a

200

t

the fact t hat At he mo sfar mest people @s there f or m

incomes rise is the motorized personal vehicle, which is seen as a status symbol as
well as being faster, flexible, convenient and morenfootable than public
transpord ibiflem p.328) In 2004, the share of transport to totakeyyrelated

GHG emissions was about 23%. Transport sector CO2 emissions have increased
by around 27% since 1990 and its growth rate is the highest among thieeznd
sectors.

In the EU context the values of GHG emissions are similar to the world orles, wi
transport beingesponsible for a quarter of the EU's prestayt GHG emissions,

and it is the only economic sector in which the value is higher than in the statistic
reference year 1990 (European Environment Agency, 2016). In Gats
emissions produckeby transport growth substantially in 20%&fter a period of
decreas between 2008 and 2013, due probably to the economic. éfiers 2010

to 2050 passenger transport is estimated also to keep growing reaching an increase
of about 40 %ibidem).

2 Fromintegrating climate policies in broader development policies, imposingatézns and
standards and taxes and charges for polluting behaviours, creating tradable permits and financial
incentives for emission reduction, Voluntary agreements, information instruments and investments
in RD&D.
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3.5.2 Transpat demand in EU

Passenger transport demand in the-Z8J) measured in passeng@ometres,

experienced in fact a relevant period of strong growth u@f@b2reaching a peak

in 2009 (%% higher than in 2000), when it liveah anly slight general reduction

due to the economic recession (as seen for the world trend), then followed by a

moderate increase since 2012. In 2Gdthl passenger demand was 20.bigher

than in 2000, exceeding everetlevel of the 2009 peak by ¥b Car passenger

travel remains sfiltoday the main mode, with a share lwabove 70%. Air

transport grew by 4% in 2014 and has a share of &2f the total passenger

kilometers. Rail passengers' share has slightly diminished in 2014 and accounts

for 6.5 % in 2014ton ¢f Paaowhdrship imltheeERAl® a sat ur
the REF2016 expects that private road transport (private cars and motorcycles)

wi || grow | ess rapidly, i . e. by 30 % bet wi
a reduction to 69 % share of all passerdiemeters will be probably reached

according to last forecasts in 2050 (from 75 % in 2010) private transport will

remain the dominant mode.

Moreover freight transport is estimated to grow faster than passdrgesport:

ARThe REF2016 s hows raighttianspon actevis/ by abont58 he t ot e
% between 2010 and 2050. The highest growth in road freight transport activity

would take place in the EW3 (almost doubling 2010 figures by 2050) where a

strong correlation witlbiddBDP growth can be

3.5.3 Contrast policies

A complex strategy needs to be defined in order to predispose an efficient
counteraction, that cannot be limited to the increase in the technology and
efficiency of means:

Technological developments will largely determine the futundrenmental performance

of the transport sector. However, many past technological advances in the transport sector
have historically been offset by the ever increasing demand for transport. Previous TERM
reports have addressed this issue and have conctheetechnical solutions alone are not
enough to ensure that environmental impacts from transport will be reduced. Other
measures, such as demand optimisation in the fornbetfer vehicle utilisation,
avoidance of unnecessary tripgndmodal shift, will therefore be indispensable.

(ivi, p.6 ,bold added

It is not strange so if the land use control is recognized by EU as an important

sector needed to work on in order to achieve the emsssoluction goals. The

financial and technological developmeh#sre changed land use patterns in recent

decades: with the decrease of car transport costs, coupled with improved transport
infrastructure, longer distances became easier to be covered for commuters and

this has generated problems in terms of increasioggestion and pollution.
AMeasures such as urban planning for hi g
mixes, removal of financial incentives that encourage commuting, improved

public transport connectivity and better accessibility can help reduce commuting

di stances travelled.o (ivi p.7)
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EU in particular has beeworking since long time on these issues, defining
recently relevant policy frameworks. European Commission proposed in July
2016 for example a binding GHG emission reduction programme for Member
States for the noftmission Trading Scheme (n&TS) sectors (i.e. including
transport, as well as buildings, agriculture, small industry and waste) to be
achieved in a 2022030 timeframeAccording to this proposal, known as the
‘Effort Sharing Regulation transport should contribute towards the 30 %
reduction by 2030 compared to 2005 emissions and 60% reduction compared to
1990.

Nevertheless a change need to be taken soon since the forecasts show that overa
by 2050 transport emissionsre more than 136 above 1990 levels, still
consistently far from the aspired 60 % reduction (compared to 1990 levels) as
defined by the EU policies goal.

This always stronger awareness of the effects of current planning development
and transport models has worked asimwdus for the change in policy planning

all over the world, also because of the direct link between environmental issues
and health issues that constitutes another relevant base for the call to action.
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3.6 Health impact of land use patterns

The relation between health conditions and land use patterns can be conceived as

twofold, encompassing direct effects and indireffects {Younger, 2008) The

first ones are easily understandable: as showed in the previous paragraphs land

use influences caistently the environment, bringing to different levels of energy
consumption and, as a consequence, GHG anc
The indirect effects are more complex and strictly involve people behaviour and

lifestyles, as shaped by theysital conditions of the living environment.

3.6.1 Direct effects

Air pollution in urban settlements is a vehicle of relevant diseases, increasing the
probability of their manifestation in the population (or directly generating it),
especially among childremnd the elders, and all the most fragile populations.
Important relation between air pollution exposure and diseases are found for
obstructive pulmonary disease hospitalizations, respiratory and cardio vascular
morbidity and mortalityacute asthma care aus, diabetes mellitus prelence,

lung cancer riskbirth defects|ung impairment, ecc.

Jackson and Kochtitzky (2001) report for example that in the US asthma diffusion
in children more than doubled from 1980 to 1995, a period that also saw more
cars onthe road and increased urban conge$tioBut asthma is not only
exacerbated by air pollution: McConnell et al. (2002) show how it is also directly
generated by pollutant substances.

World Health Organization estimates that in 2016 more than 80% of world
population was exposed to a level of pollution exceeding the WHO limits (WHO,
2016), even if this percentage was strongly different when controlling for country
location (developed or not developed nations), showing respectively 56% of cities
and 98% citiesvith a excessive pollution level.

This situation is cause of serious health effects: it increases the rate of death and
anticipates it in an unnatural manner. Air pollution is often addressed and studied
in fact through the detection of premature deatteaths that occur before a
person reaches an expected®dgand years of life lost, defined as the years of
potential life lost owing to premature de#thA study run by the WHO in 2013
(WHO, 2013b),on the effects of air pollution on health in Europe, stotivat
among the 41 countries aysed, 467.000 premature deaths are attributed to
PM, s exposure, 71.000 to NCand 17.000t0 O3, three of the main pollutasit

2 They cite also a serendipitous expeent during the 1996 Atlanta Olympic Games, in which is
highlighted that driving decreased 22.5% as cars were restricted in the downtown area. At the
same time, emergency room and hospital admissions for asthma decreased 41.6%, while the
occurrence of othhamedical events was unchanged.
B This expected age is typically the age of standard life expectancy for a country and gender.
Premature deaths are considered to be preventable if their cause can be eliminated.
|t is an estimate of the average years ¢ghperson would have lived if he or she had not died
prematurely. YLL take into account the age at which deaths occur, giving greater weight to deaths
at a younger age and lower weight to deaths at an older age. It gives, therefore, more nuanced
information than the number of premature deaths a{@eerreiro et al., European Environmental
Agency, 2016)
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produced by human activities (in particular industrial and transport activities). In a
smallercluster of countries, the EA28, the premature deaths attributed to,BM

NO, and Q exposure are 436.000, 68.000 and 16.000, respectively, while the
YLL (years life lost) attributed to Ppt, NO, and Q exposure are 4.668.000,
723.000 and 179.000, respigely.

A recent research on 25 European cities found that if the WHO limits tg PM
exposition would be respected population would live on average 22 months more
for an ideal person of 30 years old or more, resulting in 19.000 premature deaths
less eactyear(Pascal et al., 2013). Also an economic evaluation and esteem has
been proposed in the research about the savings gained by the health disease
reducti on: 314 b i | davingsn on aheatthu expendjtyres, d u e t o
absenteeism and intangible costs suclvelé-being, life expectancy and quality

of life. These esteems are probably underestimated, due to variability in data
available and statistical errors, but also to the selection of a population older than
30 y.o., that excludes the youngest and children.

3.6.2 Indirect effects

Beside the direct effects of pollution also indirect factors are able to influence
peopl eds health, acting on their behaviou
The active travel and mobility is considered nowadays by a huge pé#ne o

literature on health issues and preventive medicine in particular as one of the main

tools to contrast important diseases in the population, such as obesity, cardio
vascul ar issues, strokes, etcé

Unfortunately the characteristics of the living space not always suitable to

enhance healthy behaviours like, for example, adopting walking and cycling as

daily transport choices. US are known for being particularly unfriendly towards

active modes of transport, due to the planning policies adoptedadd#y and for

the transport policies that have been since long time keen to the enhancement of

car usage: AWith over 95% of al l par ki ng
roadway tolls, licensing fees, and vehicle taxes among the lowest in the @elvelop

world, the United States makes driving a car almost irresistBleher &

Dijkstra, 2003p. 1511, from Transportation Research Board, 2001).

As a consequence people lifestyle is strongly determined by a dangerous
sedentary way of living, usually, asready stated, linked to a wide range of

health issues. Obesity is one of these. Obesity is cleattietmymined by a wide

range of causes (alimentation habits asdjirgbut strongly influenced also by

nonactive behavioural patterns. The main stuadiashe issue come again from

the north American context, where the phenomenon is particularly widespread

and relevant: there in fact in 208%% of men and 40.4% of women were obese

(more than the double tham the European population in the same yearthva

BMI (Body Mass | ndex)-M®@éhD, Qarfoll My Bryar KM, Kr u
CD, & Ogden CL, 2016), and this figure excludes the overweighted people, that

would increase the values.

Sprawled settlements and monofunctional (because mainly just residspéeés

are exactly at the opposite of healthy designed environmentamenghtcontrol
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point of view: asvarious researches demonstrégasityanddiversity of the urban
spaces, in particular land use mix, are associated with lower values of BMI, afte
controlling for the main socidemographic characteristi(Rundle et al., 2007;
Stafford et al., 2007). Accessibility to opportunities is in fact a relevant driver for
a higher active behaviour and, as a consequence, a lower exposure to overweight
problems(Tilt, Unfried, & Roca, 2007)Being obese is found to be significantly
associated with perceived indicators of absence of close nonresidential
destinations, but also absence of sidewalks, unpleasant community, lack of
interesting sites, and observeddicators of poor sidewalk quality, physical
disorder and presence of garbg@®ehmer, Hoehner, Deshpande, Ramirez, &
Brownson, 2007).

Another interesting research run in Perth, Australia, confirmed as the urban
design, not only from an objective pointwiéw but also as perceived by people,
could be associated with differences in overweight or obesity rates, after
controlling for sociodemographic properties (Gileésrti, Macintyre, Clarkson,
Pikora, & Donovan, 2003): overweight was associated with lieimg highway
(odds ratio [OR], 4.24; 95% confidence interval [CI], 1.62.09) or streets with

no sidewalks or sidewalks on one side only (OR, 1.35; 95% CIj 1.8 and
perceiving no paths within walking distance (OR, 1.42; 95% CI,11.88).
Similarly obesity was associated with poor access to four or more recreational
facilities (OR, 1.68; 95% CI, 1.12.55) and sidewalks (OR, 1.62; 95% CI,1.98
2.68) and perceiving no shop within walking distance (OR, 1.84; 95% CI, 1.01
3.36).

3.6.3 Active living

Physicalinactivity is an increasing issue all over the developed wédoss the
WHO European Region for example, is estimated that one in five adults engage in
little or no physical activity (WHO Report, 2002), and only about one third of the
schoolchildren sams to meet recognized physical activity guidelines (Currie et al.
2004). This is particularly problematic for the implementation of active living
policies, the strongest tool under promotion recently by governments and
institutions in order to improve limg conditions of population. As defined by
WHO act i vea Wway ofilifa that integratesfiphysical activity into daily
routines. The goal is to accumulate at least 30 minutes of activity each day.
Individuals may do this in a variety of ways, suchwalking or cycling for
transport; exercise for pleasure and fitness; participating in sports (both organized
and informal); playing in the park; working in the garden; taking the stairs; and
usi ng r ecr e a(Edwardsa&ITsofir@s,cWHIO, 20063 s . 0

A specific attention in this field is given to those categories of the population
for which the level of activity is lower also due to their particular condition, like
age, disability, social vulnerabilityA focus recently developed by the literature
on the issue is that for example of active agingomprising the promotion of
healthy aging processes, particularly relevant in a society (at least in developed

% With Active Agings considered an ageing process that includes social participation, healthy
living and safety of the elders (WH®¢tive Ageing: a potly framework2002).
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countries) where general population aging is a consolidated datum and, even if a
great succes for society, a factor increasing health system expenditure and
investments. For these reasons the delineation of specific policies towards
preventive action on health conditions is always more a key point for
governments.

In 2002, more than 60% of Euregns older than 65 years engaged in no moderate
physical activity in the past seven days (EurobaromBteysical activity: special
Eurobarometer 1836, Wave 558, 2003). Key barriers for older people include
accessibility (for example, compromised mopgilinay limit the ability to use
stairs in undergrounds); safety issues related to weather (such as icy sidewalks)
and road traffic (such as unsafe street crossings); ageism (a belief that physical
activity and sports are only for the young) and isolatiarcl{sas lack of support

from others, including health professionals and recreation specialists).

Creating better conditions for adopting active modes of transport and lifestyles is,
in particular for populations for which proper sport activities are lessitfie, a
fundamental goal for health enhancement.

3.6.4 Safe spaces

Also dependent from the built environment structure and deserving a special
mention, is the safety level of spaces, operationally defined as risk and rate of
accidents that affect urban spaadse to the already highlighted relation between
BE and transport models, spaces in which car and motorised vehicles are
predominant, because spaces themselves are shaped according to their needs, have
also a higher level of danger for other kinds of ukespedestrians or cyclists. In
the US for example a recent research showed how the fatal accident rate
(normalized for trip walked or km travelled) for pedestrians and cyclists was
higher than in two European countries (where urban design is traditional
different form the anglosaxon one) like Germany (3 times more for pedestrians, 2
times for cyclists) and Netherlands (6 times more and 3 times more) even if, for
example, the two European contexts had a greater amount of c{elistser &
Dijkstra, 20@). This is due also to the existence of specific policies aimed to the
protection of t h e s e befiter éncilikied for walking arelt user s
cycling, traffic calming of residential neighborhoods, urban design sensitive to the
needs of nonmotarists, restrictions on motor vehicle use in cities, rigorous traffic
education of both motorists and non motorists, and strict enforcement of traffic
regulations protecting pedestrians and bicyclists.
Together with New Urbanism principles and Smart Grosgtoric, active living
is one side of the debate on the need to reshape the living spaces in order to
improve the living conditions of the urban populations and the challenges
produced by current development patterns and tendencies.
The actions on thpdlicy issues hereevieweddiffer in efficacy according to the
specific contexts considered, due also to the level of awareness of the relevance of
the issues, but all together can jbdgedasrelevant componesatof the general
effort in building sustaindb societies, generally recognized as one of the main
challenges for the next future.
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3.7 Social impact of walkability: empowering social relations?

Beside the environmental and health impacts of the BE also the social dimension
and its relation with the spat@ave been analyzed in the literature on sprawl and
urban space design. The idea that space is a fundamental contributor in
influencing and shaping social behaviour affirnisélf in the last decades of the

XX century in the sociological tradition. If tHest reflections on the topic can be
found also before in time, in the contributions of Simmel at the beginning of the
century and the reflections of Goffman in
works of Lefebvre and Foucault that the spacecisiawledged as both a crucial
product and generator of social actions.

Space can endorse (specific) social contacts or obstacle them, according to its
characteristics and to the social relations considered, this is at the base of the
urban design and plamg domains. In such a framework walkability has been
guestioned as an element able to increase the social encounters and so social
relations among settlementsdé inhabitants |
possible by the structural characteristiok the walkable residential spaces:
proximity to opportunities and amenities, greenness of the walking spaces, safety
and pedestriagentered urban design, land use mix (variety of uses and of
opportunities), etc. The debate on the issue is still ongmdgstrongly discussed,

due to the many difficulties in the definition of concepts and operational
implementation of analysis.

The main issues are linked to 1) the definition of the dependent variable to be
considered in order to address the topic: Howhes level or richness of social
relations conceived? 2) which scale has to be adopted for the analysis? The
neighbourhood is usually the preferred geographic level at which the studies
focus, due to its overlap with the residential area or community baeedaside

which the main or most significant relations take place. Even when adopted as
level of analysis another question arises: what are the boundaries of the
neighbourhood?

The measur e o fmagniudei al rel ationso

The | evel o f ckness is asballyrcentetvdd iindhe Bterature iin two
different ways: 1) as the level of Social Capital present in the study context
(neighbourhood or residential settlement) (Putnam, 2B@@eckner and Largey,
2008; Nguyen, 2010; Glaeser E, Gottlieb JJ&0WVood, 2008pr 2) the presence
and strenth of sense of communityMcMillan and Chavis, 1986; Bothwell,
Gindroz, and Lang, 1998)

Soci al capital i s a key concept in soci al
beginning of 0 9 0 s asancdllective dimenseml of goeigtye r al | y
external to the individual A1 t i's not a single entity |[é
of soci al structure and [ é] facilitate] s]
soci al structur e. [ éithl, satialIcapikakinherds Indhe f or ms

structure of relations (Eademanel®88, pd®)t or s and
It is considered as a basic element in the explanation of society functioning.
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Putnam is recognized as the main author who worked on theireeaxl analysis
of social capital trend in contemporary society, especially in the USA, where he
highlighted the existence of an ongoing process of decrease of its level. The
operativisation of S.C. is usually done considenng o p level @fssocial and
civic engagemenfcommunity organizational life, engagement in public affairs,
community volunteerism, informal sociability, and social trust, as summarized in
Jackson, 2003)assumed to be a product, and so an indicator, of the existence of
that structue of social relations and dynamics, able to push people to engage in
those kind of activities.
The decreasing trend in US society is due
phenomena, among which a relevant role is played by the rise of suburban
planning tradition in the second half of XX century, producer of an increasing
deterritorialization of people and loose of rootedness in the residential
neighbourhoods. It is not the traditional high residential mobility (decreased in the
last decades), usuallgssociated with less rooted relations, nor the low home
ownership(that increased)that is generally considered a positively correlated
factor with sense of belonging, to affect SC.
The sprawl phenomenon is the cause, for the author, of a growing meed t
commute to reach work and study places, subtracting in this way time and
energies to the social interactions in the residential spaces, and breaking the
nei ghbourhood boundari es, i ncreasing the
geographie. Less ad poorer social relations in the residential neighbourhood
are translated in lower participation and involvement in local organizations,
working as the main drivers of such a phenomendoreover sprawl is
associated with more social segregation, and kbdcmogeneity seems to be
correlated with less civic engagement, being a negative factor for bridging social
capital construction.

Social trust is as well considered one of the main elements composing social
capital levels, and is the substratum or enviment in which civic engagement
can flourish and be implemented (Coleman, 1988), nurturing so to speak the
socialviscosityof neighbourhoods.
This viscosity is strictly linked to the existence of a sense of community
(McMillan and Chavis, 1986 an elementas well as social capital, both product
and producer of civic engagement (¢araph2 for a schematic representation of
production and reproduction of civic engagement in our view).

% A negative relation between car use as a single occupant for commuting purposes and richness
of social ties is found by Freeman (2001).
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Graph2i Proposal of wic engagement circle scheme.
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Sense of communityariation is also questioned in the literature in order to
investigate its relations with BE. It has been defined as a combination of 4
different subdimensions cMillan and Chavis1986, in detail:

- membershipis the feeling of belonging @f sharing a sense of personal relatedness.

- influence, a sense of mattering, of making a differenca gooup and of the group

mattering to its members

- integration and fulfillmentofreedsThi s is the feeling that member
by the resources received through their membership in the group.

- shared emotional connectignhe commitment and belief that members have shared and

will share history, common places, time togethad similar experiences.

Authors in ®cial Sciences debated the elements able to influence such a
property, highlighting the role of space amoidthe relations with it as a relevant
one. Environmental psychology is the discipline in which the tradtfdhis kind
of studies was born, in particular in the cluster of researches on the sense of
belonging and place attachment to the territory (Woldoff, 2002; Stokols &
Shumaker, 1981). The study of the role of the environment in enhancing and
facilitating the emergence of a particular attachment to the local context has been
underlined by many studies (Perkins & Long, 2002; Pretty,Chipuer, & Bramston,
2003), where elements like density, proximity and presence of amenities and
social arenas are showed to ibfluent for the sense of belonging emergence
(Fried, 2000).

Results are contradictory, since, according to the specific studies, the relation
between spatial characteristics of the residence and local social ties strength and
number are not always demdanaged to be directly correlated, and sometimes they
are found to be negatively correlated.
Brueckner and Largey (2008) for example demonstrate how density is correlated
with negative values of social capital, after controlling for the main sib&mo
chamacteristics. Leyden (2003) reported that respondents who were living in
walkable neighborhoods were more likely to know their neighbors, participate
politically, trust others, and be socially engaged, compared to those who were
living in caroriented suburs. In this case however the controlling variables
included only age, length of residence and few other vasabdktecting the
enrollment to organizations like parties or associations.
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Some other studies found both positive and negative relations betwaén
environment characteristics and social capital levels, depending on the specific
declination and operational definition of the dependent variable. Nguyen (2010)
shows that compact living, characterized by high population density and street
accessibity at the county level, is found to be unfavorable to social interaction,
faith-based social capital (religious participation or involvement), and giving and
volunteering. However, the analysis shows that it is positively related to political
participaton such as voting, involvement in political groups and local reforms,
and interest in national affairs. Social interaction, in this case, may not always
take place in more compact areas as some authors have contended, but those can
amplify the positive effcts of other factors (for example income, as showed in the
study cited) on social interaction. Compact living can compensate for or widen the
sociatcapital gap intrinsic to race and income for example.

Always controlling for socialemographic charactetiss of the population
surveyed Wood (2008) finds, in a study investigating three neighbourhoods with
different structural and street patterns, that the built environment have a
significant but small effect on social capital and feelings of safety, plarfizun
relation to the number and perceived adequacy of destinations.

Glaeser E, Gottlieb J, 2006 on the contrary find negative relation between density
of the settlements and social capital. They reproduced the analysis run by Putnam,
operationally defiing social capital as: attending church, working on a
community project, writing a letter to a magazine or newspaper, contacting a
public official and being a registered voter.

Many critiques could be addressed to these studies, stressing the vanables
indicators chosen for detecting the different properties (like in the last case, where
attending to church could be considered as a measure of secularisation instead of
fewer sense of community, or contacting a public official not a proper form of
sodal capital expression). Also the geographical level of analysis brought to
different results: we listed researches based on the metropolitan, county (Nguyen,
2010), city (Leyden, 2003) and neighbourhood levels (Brueckner and Largey,
2008; Wood, 2008).

Ouraim here is not to draw a complete and exhaustive literature review of studies
on the topic, but just to show how the debate on BE characteristics and social
relations and social capital is open and that relations between the two dimensions
are present. é& highlighted by many studies, if a direct relation is contested and
the role of residential self selection and attitudes is strong and confounding the
relationship between BE and social engagement, it is true that a walkable BE can
improve and enhance tlopportunities to have casual encounters and create new
relations Cabrera 2013; Lund, 2003). This element can work as an indirect factor
improving the social capital of the residential settlements, creating the best
conditions for its reinforcement andopluction, even if social capital and sense of
community are much more complex concepts, and casual encounters are not
enough for influence them on their own (Talen, 1999). Spatial design is not
clearly a sufficient condition to develop these kind of readtibut it is anyway a

facilitating factor.
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3.8 Economic value of walkability

As already discussed above, the enhancement of walking behaviours, and more
broadly of active modes of transport, is highlighted to be a leverage for the
reduction of environmentaocial and economic costs due to the negative effects
of car dependent society and sedentary life styles, today widespread among the
western and developed countries. These are some, even if probably the most
important, economic positive spillover effectsagtive mobility.

Walking anyway has an intrinsic value on its own: it is comprised in many other
mobility practices, since using transit modes or private ones includes always a
portion (even if small) of necessary walking trip, that through a multimzidah
perspective can be detected and evaluated. Some empirical results highlight as
walking couldbe considered® times more relevantf measured in such a way,
than usually donéRietveld, 2000). For this reason walking, since constitutes the
easiesand most common way of moving, is fundamental for any kind of mobility
and its loss could damage strongly the freedom of people (while it is not the case
for other modes of transport like driving). Despite of these observations,
traditionally low attentionhas been dedicated in concrete to this mode of
transport, as can be derived by its few relevance in policy making and economic
funding. This is probably due to the 1) difficulty in measuring its magnitude and
consequently its 2) economic impact as stateolve, considered to be limited and

not relevant (if compared to the economies linked to theusage), or even
interpreted as an indicator of lack of mobility opportunities (Litman, 2003).

Recently an important discussion has been raised about themécampact of
walkability levels on housing market in particular, due to the increase in
attractiveness of urban places particularly devoted to pedestrian transit. Since
walkable is usually linked to pleasant and enjoyable space, it is considered as a
geneator of value for the space itself, translated into rent and land value. The
assessment of such a linkage is valuable of course for RE professionals, but also
for public actors, both in a taxation policy perspective and in a gentrification
process control
Adopting WalkScore (see next paragraphs) as a walkability measure, Pivo and
Fisher found that an increase of 10 points in the level of walkability was followed
by an increase between 1 to 9% of propert
kind of propety (Pivo & Fisher, 2011).
An analogous research highlighted as accessibility (proximity) and land use mix,
elements considered in the literature among the most influential on the level of
walkability, can be considered important influencing elements ere¢bnomic
value of houses. Matthews & Turnbull, (2007), working on Kireg County in
Washington found that(1) there areareas where proximity to retail sites has a
significant positive effect on residential values but also areas where the effect of
proximity is insignificant. This is due, on the base of their results, to the
contrasting negative effect of the negative externalities of land use mix: proximity
of residence to activity areas can carry more noise pollution or congestion in the
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immediate suounding area, but (2) this contrast exists for a limited distance from
the opportunities (712 fedtor 952 feet® on average depending on the context
considered in the study), after which the positive effect of proximity overcomes
the negative one. (3) ihose areas where no retail proximity effect is recorded, its
absence appears to be due to the highly segregated land uses and the resultant
greater straighline and travel distances needed to reach the opportunities.

What is found also to be relevantassessing the variations in property values is
the dominant shape of the neighbourhoods, affecting in a radical way all the other
elements analysed. They showed how the specific characteristics of the overall
neighbour block are strictly linked to the prednces of their inhabitants,
highlighting the relevance of the self selection phenomenon in this kind of studies:
distance is in fact conceived differently in the two different sections of the county
analyzed, one more grghaped (more traditional) anbet second characterized

by the typical culde-sac structure (traditional suburban settlement shape). It has
significant negative effect in the first case, and no effect in the second one. The
same can be said for accessibility. It is due to the differankets they represent,

and the different demands they satisfy.

The importance of individual preferences is highlighted also by other studies, like
the one carried bpiao & Ferreira (2010) on the Boston Metropolitan area. They
found that accessibility toransit and jobs, connectivity, and walkability (here
conceived as percentage of roads with sidewalks, curbs or wide space for
pedestrians) impact positively on housing price but this relation is lower in
traditional suburban settlements or neighbourhoods.

A clear and ultimate answer on the relation between walkability and housing
prices is hard to be found, due to the extreme complexity of the theme, but what
emerges from the research is that it is valuable in those contexts in which it can
impact the mostin the more grieshaped neighbourhoods.

27216m c.a
28290m c.a
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3.9 Walkability assessment services

An indicator of the increased interest in the walkability issue and its spillorver
effects on the urban attractiveness is the flourishing in the last years of a set of
web instruments and market services aiming to measure and detect the walkability
of spaces, as an useful marketing and business input for investment or residential
mobility decisions.

Among the main examples of this kind of services can be lisMalkScore,
Walkshedand LevelOf Serviceplatform all independent experiences, oriented
towards the same objective, the provision of a reliable and consistent extimation
of walkability of places.

WalkScore developed in 2007 bifront Seat Managemernis one of the ain
experiences of walkability measure provision to the market, working at the
international level, providing data on walkability on the United States, Canadian
and Australian territories. It consist of a final index ranging from 0 to 100,
computed considang the distance and proximity to all the valuable amenities
included by the tool educational (schools), retail (groceries, books, clothes,
hardware, drugs, music), food (coffee shops, restaurants, bars), recreational
(parks, libraries, fitness centerahd entertainment (movie theaters) destinations
(Pivo & Fisher, 2011)Amenities within a 5 minutewalk (.25 miles) are given
maximum points, the value then decreases according to a decay function for
which no points are given after a 30 minutes walklR&eore.com).

A classification of the contexts is made on the base of the level of WS detected:

Wal ker 6s Paradi se
90i 100 | Daily errands do not require a car

Very Walkable
70189 | Most errands can be accomplished on f¢

Somewhat Walkable
50169 | Some erranglcan be accomplished on fg

Car-Dependent
25149 | Most errands require a car

Car-Dependent

Oi 24 Almost all errands require a car

On the base of this experience the company developed also similar specific
measures like th&ransit Scorgto detect thdevel of service provided by transit
system) andBike Score dedicated to the measuring of environment friendliness
towards bicyclists. A more recent field in which the company is working is the
crime ranking of neighbourhoods, another element importardffecting the
value of land and the quality of life.

The tool, is considered a useful instrument, at least for its continue updating and
its wide coverage, even if it has been also criticized for many reasons in different
studies that validated its eftaeness Carr, Dunsiger, & Marcus, 2011; Duncan,

98



Walkability and pedestrian accessibility

Aldstadt, Whalen, & Melly, 2013; Duncan, Aldstadt, Whalen, Melly, &

Gortmaker, 2011; Leinberger & Alfonso, 2012; Manaugh anG&ieidy, 2011).

The main observation is linked at the amenities choice amdvwikeeght in people

preferences (Duncan, Aldstadt, Whalen, Melly, & Gortmaker, 2011), since the

Wal kScore doesndét distinguish among them.
or dimension) is not considered, even if it could affect walking behaviours.
Moreover, some dimensions are lacking, like the land use mix, traffic, greenness

and similar elements impacting on the walkability levels.

Walkshed.orgs a similar tool developed by Aaron Ogle, a Philadephia ICT
company developer, only for the cities of N&erk and Philadelphia, working
through a decision tree system on the same principleWakScore but
developed in order to overwhelm its main limits: the now resolved -fiyow
approach to proximity measuré/élkScorehas recently adopted a network based

approach for di stance cal cul ati on: AStre
weighting procedure. IWValkshedt is possible in fact to build walkability maps
fitting the usersodneeds, attributing a we

to 3 (high weight}o the different amenities available, or not including them (0
points). The platform composes then through a decision tree procedure the
different geographic layers including the various amenities and their weights,
restituting a continuous index, rangifigm O to 100.

Another interesting experience in web data generation and collection on
walkability is represented byevelofservice.complatform, developed by a
consultant company on New Zealand, and aiming to become a central store for
data on walkabilityn the country. It works integrating Community Street Audits,
based on the experience biving Streets UKin 2002, collecting data on the
quality of public space$ streets, housing estates, parks and squafesm the
viewpoint of the people who ugbem involving people and users in the data
acquisition, with a numerical rating system (based on objective measure of
physical elements addressing the Level of Service of the area of interest). The
platform provides a freeoS assessment, offering thenaservice the support for
the construction of a complete Community Street Review.
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Conclusions

As it hasbeen shownwalkability, interpretedboth as a field of study and policy
concept, appears to be a product of a long cultural and scientificedebahe
planning patterns adopted until now and of their impact on current status of the
society at worldwide level.

We have seen how the nowadays society, at least in the developed countries, is
clearly cardependent, and that this is the result of acdx development
strategy, risen in the years after the second world war. It has far cultural roots in
the anglosaxon domain, but it has been exported also in the Old Continent.

Having a car dependent society carries to a specific planning policy,table
transform the built environment according to the needs of such a policy. Even if

BE is not the unique and most important elements impacting on the people
mobility behaviours, it has an important role in shaping it, and in affecting as a
consequence mangt her aspects of peopl eds | ife,
mobility strategies (Urry, 2000).

Environmental issues, Health issues and somehow also social issues that affect
today our cities could be faced efficiently taking into consideration also BE
plaming strategies oriented towards the creation of more inclusive public spaces,
not only open to different kind of users practicing different kind of mobilities, but
expressively favoring them.

The institutional domain has since some decades started opeatius a better
integration of policies for the sustain of pedestrian needs into overall sustainable
development strategies. The results are various, but the course is on.

Private actors as well understood the potentials of a greater attention to
walkabliity and pedestrian accessibility environments, providing services and
visions that contributed as well to the debate on the issue.

The debate is still open, and in particular on the scientific side there is the need to
improve the analysis of the theme,arder to better understand the potential and
relevance of practices directed towards the enhancement of walkability in urban
contexts.
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Chapter 4

Metropolitan development and the criteria for defining Metropolitan
areas: the cases of Milan amh Lyon.

Introduction

As a first step in the analysis of the Milanese context we must distinguish between the
different territorial levels of analysis that are possible, and so, specifically, between the
main different territorial structures (both functadrand institutional) existing in the
studyarea.

This is due to avoid the misunderstanding of the extent of our analysis and to describe
as better as possible the territorial complexity of the study area.

In order to help in doing so the following chapiel give an overall description of the
diverse international and national approaches and main studies that proposed innovative
methods for the description and delimitation of the metropolitan areas in the western
word. This review is based on a previausrk carried out in 2013, of which the present
one would like to be considered a continuation and deeper evolution. A focus on the
Metropolitan City of Milan will finally be carried out and its characteristics presented
briefly in comparison with the othétalian Metropolitan Cities instituted by the recent
legislative reforms. In order to highlight the relevance of the issue, we will focus also on
a different context, similarly engaged in a long standing struggle for the definition of the
more fitting exént useful to manage the current urban processes faced by metropolitan
level cities: the city of Lyon, in France, comparable in terms of urban relevance in the
national context, of economic development and, at least partially, territorial extension.
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4.1 The phenomenological path of the metropolisation process

Italian literature on the metropolitan development has a quite recent tradition, if
compared to the anglosaxon one. The first attempts to work and define the growing
complexity of the urn envi ronment soé diffusion in the
economic boom of the 50s and 60s, are those carried by Cafiero and Busca (1970),
followed then by Ercole e Zonta (1991), that are based on the foreign examples dating
to the 40s and 50s andmimg from the American context. A tradition that was the
result of an intense debate on the nature of cities, and of their development trends, in a
country in which the environmental conditions for the birth of a specific urbanization
pattern were particatly favourable: availability of wide and empty spaces, lack of pre
existing territorial structures and infrastructures,..., that brought the American, but also,
even if for different reasons and in a partially different context, English cities to face a
new phase of urban development and a specific morphological expression of it: the
metropolitan city.

4.1.1 The Metropolis

The metropolis or metropolitan city can be conceived as a product of, on the one hand,
the diffusion in the territory of urbanized land busa on the other hand, the
consequential distribution of the economic, political and social functions (mainly of
high level, those who Christaller [1993] defined aentral function}y that have their
principal headquarters in the main cities and thataspia their surroundings. The
metropolis follows this tendency of breaking the traditional administrative boundaries,
and expands, physically and functionally, due to the impossibility of keeping inside the

cityds Iimits all tehThe farmoer boundatrids are nottanymere | oc at
able to attribute strong meaning to the functional relations emerging in the territory, due

to the expansion of citybds influence.

Such a process of the wurban (econoiomi c, phy

has been effectively described in the ltalian literature by Martinotti (1993), who
distinguished between three different kinds of metropolitan cities, according to the
emergence and increasing relevance of different distinguishable populations living
them. The author identifies in facfiest generation metropolithat, in contrast with the

former traditional city (compact, autonomous and functionally independent), is
characterised by the complexification of its structure and in particular of itsatmpul

divided between inhabitants and workers, constituting populations always less and less
coinciding. The first ones in fact live for the all day into the urban contexts, being for
them both places of residence and work; while the workers, on theagortave a

more limited experience of the city, generally confined to the working hours, producing

a only partial overl ap between their daily
Such a result is made possible by the increase of the mobiliyrtoities, both in

terms of public infrastructures and private metehicle affordability, giving birth to

one of the main phenomena linked to the urbanization process: the commuting, able to
connect a territory more and more dispersed, characterised diyonger distinction
between residential settlements and-fhatictional main centers.

On this base the author develops also a second model of metropolises, characterised by
the rising of different populations starting acting in the metropolitan coraeat
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shaping it through their presence and behavioursseébend generation metropobgses

the emergence of the -salled city-users individuals commuting to (and into) the
metropolis in order to consume or live for specific and limited reasons the\amyre
complex structure emerges too, always under the same interpretative framework where
practices are shaped and shape the environmental contexts, due to the diffusion of new
opportunities of purchase and consumption into the metropolitan areas) tisose

called hinterland fringes. As highlighted by Nuvolati (2007), if in the first generation
metropolis the movements were concentrdatedardsthe main center of the MA and
limited to the working or studying purposes, nowadays the daily pathways)et,
growing in complexity, multiplying the destinations and aims. Leisure mobility acquires
more and more relevance, being distributed not homogeneously but less concentrated
than in the past into the territory constitutive of the metropolitan areas.

With the globalisation and increase in scale of functional relations between metropolitan
centers (Sassen, 1991) (more and more tied in a global network of high ranked cities)
the third generation metropolighen appears, whose main actobelonging to a
peculiar elitist population, are thdéusinessmerf global level, commuting on high
distances, living for working reasons a partially nomadic condition on a worldwide
perspectiveAs we already stated before, in the description of the first signs of urban
diffusion, the central functions extend their influence in the territory around the main
urban centers, but a parallel phenomenon is ongoing at the same time: cities are bridges
(or nodes) through whickupranational relations are intertwined, carried out thg
members of thenyperbourgeoisigDuclos, 1999), an emerging elites sdfiprdocal

level, acquiring more and more a specific role, positioning itself at the high vertices of
the world social hierarchies, expression of a specific cluster of interedtsarta
impacting more and more strongly on the nowadays citieslquiditructure and society
(Smith, 2002).

But all these transformations took time to get realized, and the phenomenon showed
different paces according to the different contexts considered.
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4.2 The proposals for the description of contemporary urbanization
processes

After the first half of the XX century in particular a more and more relevant decrease in

the wurbanization of the western cuchuantri eso
trend astonished the analysts, since the decreasing trend in urbanization was
counteracted by a parallel increment in the population living in areas located outside of

the metropolitan agglomerations, a process called by some aathunterurbanizaion

(Berry, 1976). The explanation given by the authors of those observations introduced a
scenario in which the populationds tendenc
rural contexts was strongly switching backwards, overturning the urbanizatoass

ofthe lastdecadeB.er r y0s data showed that between 19
the popul ation growth, characterised by a ¢
inhabitants and a four times lower one in the non metropolitan tegstochanged

suddenly, reversing the ratio. As Martinotti stressed however (1993), the reality was

exactly showing the opposite phenomenon of what was presented and the reversing

trend disappeared if the definition of metropolitan area was changed, eglaigi

boarders: the apparent population growth in the-meftropolitan territory had to be

attributed to the extension of the urbanized context, that turned former countryside
locations into citya-like spaces. In order to correctly represent the reahghena

ongoing and the extreme dynamic juncture the scope of the analysis had to be enlarged

and widened, to show that the reality was exactly the opposite: an increasing
urbanization process.

4.2.1.1 lItalian context: Cafiero and Busca and Svimez experience

Such a& event showed the relevance and critical role of the metropolitan areas territorial
identification and delimitation, generating a flourishing of attempts aiming at the
representation of the current arization phenomena. The firgallan attempts in the

definition of the metropolitan areas were based on their conceptualization as
homogeneous geographical regions characterized by the spatial contiguity of their
urbanized territory(Cafiero e Busca, 1970), and on the physical component of the
metropolitanzation process. On the base of this approach the metropolitan area is
conceived as fAhuge and extended cityo (Cri
whose components are defined thanks to the homogeneity they show in terms of
specific properties, coitered as expression ofrbanity such as density of built up

space and of resident population. In her analysis on the study tradition about
metropolitan areas Cr i st atérritarial homdpeneity t his
focused one, merging those dimems that Martinotti, in a former work (1993),

defined as two different elements: the homogeneity and the morphology, the former
related to the socidemographic characteristics able to gather similar contexts, the latter
focused on the physical propert@she territory.

Such an approach had a wide success, especially at the beginning of its diffusion, due
also to the economical methodology on which it is based, founded on the administrative
data analysis, but it presents some limits:
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1) It does not considethe relations between the components of the territory,
hypothesizing them on the base of their functional homogeneity. This is the case
of the analysis of the job market structure and vocation, that allow to suppose
the existence of functional linkagestitveen areas sharing for example a similar
proportion of employees in the third sector.

2) It considers a territory homogeneous even if, spatially speaking, it appears at a
more narrowed sight fragmented

Limiting the urbanization factors at the mere physocahponent means in fact to detect

just a part of them, excluding the functions that act thraughoverpasseven if rely

on, the physical boarders and structures. The aforementioned limits are the two sides of
the same coin, since the supposition @& ttonnection between areas not physically
contiguous is made possible by the functional relations existing between them, allowing
the localization of the characteristicsuwrbanity also in areas labeled as rural, relations

of which the commuting flows am@ne of the main expressions, as correctly highlighted

by Cafiero and Busca (1970).

4212 The K. Davisods I nstitue of I nternati onal

However data on the functional relations have never been available in all cases and
times, and also nowadays in nyanontexts they lack, forcing the decision of not
considering this component. This is the reason at the base for example of the
methodological choices taken in one of the main studies on the metropolitan areas in the
past, produced by tHastitute of Intenational StudiesBerkeley. Promoted by Kingsley
Davis, the study was carried out in 1959 and focused on all thedvgrloan areas,

giving a definition of metropolitan area based on two dimensions: 1) the contiguity of
municipalities to a city of at l&&50.000 inhabitants, conceived as metropolitan center;
and 2) the presence in those municipalities of at least the 65% of employees dedicated
to the noragricultural activities. As a last condition, the agglomeration must exceed at
least 100.000 inhabmas. The dimensions considered are related to the morphological
aspects of the territory and its homogeneity, and the functional hierarchy present
between the different settlements, overlooking the level of the interrelations linking its
different parts: ppulation size, contiguity (physical continuity of the urban land) and
economic structure, based on ragricultural activities, are the criteria driving the
metropolitan area delimitation according
fall in a seond category, thaierarchicatfunctionalmodels, listed by Cristaldi (1994),

in which not only homogeneity but also the functional structure of the metropolitan
contexts is taken into consideration. Anyway only cepwgiphery relations are
conceived hex, excluding potential linkages between lower level centers.

4.2.1.3 The American Metropolitan Statistical Areas
Such a broad research, regarding so many and so different territorial contexts, forced the
authors to consider only a limited set of indicators, duéad& of harmonised data.
Relation and flux data in particular are usually available only where the statistical
tradition is more consolidated and shows a higher level of development. It s/ not
chance that the United States represent the country irhwiiécstudy on metropolitan
areas adopted also data about functional relations, in particular on commuting flows.
We referred to the work of thBureau of the Censpshat, already at the beginning of
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the XX century, defined the first delimitation of theetmopolitan districts (1910) for
Census purposes, then updated in 1950 to Standard Metropolitarf’Af@afiero e
Busca, 1970), territorial statistical units on which were then based the studies on the
metropolitan development.
Beside the dimensions of hageneity (socieeconomic and morphological) in that case
is included also a relational dimension: the information on commuting. Metropolitan
areas in the American definition are consequently: a conglomeration of counties 1)
contiguous, 2) located aroundhain center of at least 50.000 inhabitants, 3) hosting a
number of noragricultural workers at least above the 75% (as defined in 1960 with the
shift to the new Standard Metropolitan Statistical Areas), or, as an alternbisye 3
density of population ove 150 inhabitants/fiand where at least the 15% of the
employed population moves to the main county for worKing
The Bureau of the Censuso6s contribution 1is
di mensi onsd extensi on &l and fanctiohakhierprbhica,itoc al / mo
the relational one.

The next examples of attempts to define the metropolitan areas basically are
inscribed in such a tradition produced by the first studies, even if its interpretation varies
from case to case, operatitimeg into different properties the dimensions of
homogeneity, contiguity, etcé
Trying to summarise the main dimensions we could distinguish:

1) The presence of a conglomeration (gathering of contiguous territories) of
settlements

2) The presence of a highteaof employees in the secondary and tertiary sectors,
highlighting the noragricultural vocation of the territories.

3) The high density of residents or employees (not below a given threshold). These
indicators are replaced for the smaller settlements &yatisolute size of the
population.

4) Functional relations identified by mobility fluxes (commuting flows) towards
the central locality, highlighting the territorial functional dependence from that.

Another relevant case in this sense can be found in tdg developed by Hall e Hay,
University of Reading, published in the volui@eowth centers in the European Urban
Systen(1980), focused on the analysis of the main European urbard avedigtion. As

well as Davis they collected data on the economic andsjalxture ofgroups of
contiguous settlements, facinglevant difficulties in the scarcityf data on commuting.
Their contribute was fundamental for the introductioa sficcessful concept: thzaily

Urban Systemsconsisting in functional clusters tdrritories, strongly interrelated due

to the fact of sharing relevant economic relationships, mainly represented by the
commuting flowdfor working reasons

29 NowadaysMetropolitan Statistical Areas
%0 Or otherwise at least the 258bthe local workplaces are residents of the main center/county.
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On a similar perspective is built the study of Cafiero and Busca (1970), one of the first
and bestattemptso f met r opol i t aimthealtalianacenbextemtélddiiLo i t i o n
sviluppo metropolitanoinitala (t he metropolitan devel opmer
research, beside thedividuation of a central settlement around which are located
smaller centers composing the fringese consideredhe size and density of the
employees in the secondary and tertiary sectors, but not the commuting flows (since
those data will have been collected only form the 1981 Census).

Of the shown approaches thmst complete remains probably the American one, but
what seems to be outdated today is the focus on only geeriphery relations, while
absent are the interconnections among the suburban or fringe settlements. It is still
strong in such an approach hristallerian hierarchicaiunctional framework. In this
sense the metropolitan area is perceived as a commuting basin, or an organism diffused
centrifugally in the territory, indingto its center areas more and more disthat, that
remain in a dependerelation with it. The reality has been characterized historically by
this structure, especially at the beginning of the metropolisation process, but nowadays
a view of the metropolitan areas as network of centesonly functionally oriented
towards he main center but more and more interconnected among themsehsag
(Cristaldi, 1994; Camagni 1991). In fact, as highlighted by Scaramellini, with the
residencies, step by step also specific functions of mideidevel (not the high range
functions defined by Gottmann quaternary sector [1961], still located in the centers or
coreg spread into the territorgtructuing a network of which they constitute the nodes,
minor points of attraction, but allowing the rise of new ways of territorial tnuiths
recognized by Ravalli e Corbellini (2004):

Una vita totalmente suburbana & oggi non solo concepibile, ma effettivamente praticata da un
largo e crescente numero di presone che abita, lavora e consuma e si diverte nei circuiti della
grande distribubne globalizzata: shopping mall, parchi a tema, multiplex, discoteche, ecc. un
modello che, certo, si presenta fortemente limitato, costruito attorno ad una offerta massificata,
segnata da rapporti di scambio commerciale piuttosto che da interaziomalgulill quale si
aggiungono tutte le note considerazioni sulla sua marcata dispendiosita in termini energetici, di
tempo, di sottrAzione del territorioé

What looks interesting to stress is the complexity of the current landscape that
emerges from the pcess of urban diffusion, for which a more detaiteethodology
should be adopted in order to highlight the peculiarities of the nowadays
metropolitan development.

4.2.2 Recent remarkable metropolitan areas definitions

4.2.2.1 OECD Functional Urban Areas
Among the lastattempts and definitions of metropolitan areas an important place is
taken by the OECD method, developed in 2Ghaftried to find a common approach

A totally suburban life is nowadays not only conce

number of people, that reside, works, purchases and enjoys itself in the circuits obtisetl large

distribution: shopping malls, parks, multiplex, discos, etc..., a model that seems to be strongly limited,

built around a conformed offert, marked by commercial exchange based relations rather than cultural

interactions, to which are addelithe well known considerations about its high cost nature in energetic,

time and | and consumption terms.. .0 (our translati ol
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useful to draw an harmonized tool for the metropolitan development monitoring and
analysis.

The OECD hasraditionally used thresholds based on population density (gross density,
the ratio between population and the area of the administrativeofurgference to
classify regions as either urban or rural. Such a method comported an important degree
of distation due to the ecological fallacy, given by the different extension around the
countries of the administrative units, and of the distribution inside them of the inhabited
areas. For this reason a different approach has been recently taken into camsiderat

The method is quite complex, but seems to share all the criteria listed in the above
paragephs: metropolitan areds the OECD proposahtroducedasFunctional Urban

Areag are defined considering the population density distribution adopting as a
territorial unit a grid of 1krhcells, developed by the EBA

Three steps are then followestep 1consists in the definition of urban cores, looking

for high density cells clusters (1.500 in/kin Europe, Japan, Korea and Mexi¢d)00

in/lkm2 is appliedto Canada and the United States due to their different urban
development patterns). All the municipalities in which 50% population lives inside a
cluster is included in the urban core. The urban agglomerations not reaching a specific
minimum threshold (1@.000 inhabitants for EU, Japan, Korea and Mexico, 50.000
inhabitants in all the other cases) are not included in the list of urban cores. The urban
cores defined through this procedure are found to be good approximations of
contiguous, highly buitup sufaces.

Step 2is aimed to identify interrelations between cores, in order to highlight the
presence of polycentric functional areas. Two cores are considered integrated in a
commonmetropolitan systerif at least the 15% of the residence population of @iny

the cores commutes to work in the other core.

Step 3is focused on the delimitation of the hinterland of the metropolitan areas: this is
defined as the cluster of municipalities which send to the core a percentage of their
workers above the 15% of thesidents employed.

The method seems to be quite close to the American MSA, since it takes into
consideration many criteria asomogeneityand contiguity (clustering of densely
urbanized parcels of land) but also tieational dimension, through the inclios of

data on commuting. Both OECD FUA and MSA are inscribed in the tradition of the
Functional Urban Region$FUR) approach derived from theDaily Urban Systef s

one developed by Hall and Hay in the above cited work of the 1980.

4.2.2.2 The French Zonage enr&s Urbaines

The last example of metropolitan areas definition method, inscribed in this
tradition, that we will here refer to, derives from the French context, where the
attention to the territorial development and urbanization dynamics is deeply nooted i
the scientific and administrative tradition of the country. In particular we refer to the

%2 Data on population density come from the European Environmental Agency (EEA) for the European
Countries, and frorhandscarproject databases for other countrieandscaris a data collection and
distribution service producing data on world population, derived from census sources and analysis of high
resolution satellite images. The population recorded is the ambient or apemagdation (integrating
diurnal movements and collective travel habits, not only resident population), whose presence is
computed on a worldwide grid structure of #aells.
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tradition of the studies carried by the INSEE, the French national statistical institute,

t hat since the 660s has been wxhauktveng t o co
description and c¢cl assi fi c &NSEB 192 2010) he whol
The first product of the French effort is the-caled Zonage de Peuplement

Industriel ou Urbaing a zoning method quite similar to the one developed for the

American MSA that distinguished between 4 kinds of territories:

I- The central city |
I X ) —— ituti
| - Thebanlieue(peripheral or suburban area§) Constitutina thdJrban Areas

- Thecouronne periurbairfperiurban fringes)
- The rural contexts

The classification will be modified in the years, in 199002 and 2010, due to the

changes in the urban structure of the country, that, like in the case highlighted by
Martinott. for the critiqgue orhetropaitanr y6s con
cont ext of t he 670s, br ougdetestimate end c | assi f
misinterpret the reality of French urbanization processes (in 1990 in fact the 96% of

the population resulted to be settled in rural contexts according to the 1962 ZPIU).

It seems interesting for our scope to describe briefly the methaddalassification

of the last version of the French zoning, the ZAUER (Zonage en Aires Urbaines et en

aires de Employ de | 6espace Rural). The ZA
areas:

1. Urban Poles(Poles urbaines agglomeration of urban unitavith more than
1.500 employees.

2. Periurban municipalities (Couronne periurbainy municipalitieswhere at
least 40% of the population works in the urban pole, or in another
municipality of the urban area (distinguished in two classes according to the
size of the ples,whetherbig or small).

Urban poles and periurban municipalities composeuttiian Areas that are
classified intoBig Urban Areas (poles with more than 10.000 employees) or
Small Urban Areas(poles with less than 10.000 employees)

3. Multipolarized Mu nicipalities (Communes multipolaris§e isolated and
rural municipalities where at least 40% of employees work in at least two Big
Urban Areas.

4. Residual Multipolarized  Municipalities  (remaining communes
multipolarisé®, isolated and rural municipalities efe at least 40% of
employees work in at least two Small Urban Areas.

5. lIsolated municipalities, municipalities not eclosed in the influence region of
one or more urban areas.

As we can see, the method shows strong similarities with the American MSA
apprach, but (1) it does not distinguish between agricultural oragitultural
employees, and (2) considers commuting flows not only towards the main center
(urban pole) but also to the other parts of the urban areas (likeotim®nne

% A urban unit is a settlement of at least 2.000 inhabitants, distributeciwousiy in the space, with
gaps of maximum 200m
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periurbain). Such a baracteristic allows to take into consideration also the relations
bet ween small er centers of the urban areas
urban structures closer to the last evolutions found in the literature.

Tab.31 Overview of the main researches aiming at defimmegropolitan areasby year of publication, scale,
dimensions considered and hinterland definition criteria.

Research  year Scale Dimensions Agglomeration criteria for
unit metropolitan area definition
Davis 1959 International Morphology, Contiguous settlements with a

Homogeneity proportion of noragricultural
employed above 65%

SMAs 1950 National Morphology, Contiguous settlements with a
(SMSAs) (1960) Homogeneity proportion of noragicultural
and Relational employees above 75% or of
commuters above 15% towards the
main center or above 25% from the

main center
Cafieroe 1970 National Morphology, High density and size of employed i
Busca Homogeneity nonagricultural sectors
Hall & 1980 Europea Homogeneity Density of employees proportioned
Hay and Relational t o the main cent

classification of the municipality
according to its commercial
attractiveness (if lacking
communting data)

INSEE 2010 National Morphology, Contiguous municipalities with a
(previously Homogeneity proportion of at least 40% of
196297-2002) and Relational employed working in the Urban Pol

(in the Urban Area for
Multipolarised Municipalities)

OECD 2012 International Morphology, Municipalities with a proportion of a
Homogeneity least 15% of employed commuting
and Relational the agglomeration core
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4.3 The Milan case study

4.3.1 The Milan Metropolitan area or city?

Located in the center of the Padana plain, the Metropolitan City of Milan should not be
confounded with the Metropolitan Area of Milan. If we would in fact look at the overall
territorial context in which the city is inscribed the figure appears much more complex
and the latter exceeds without doubts the boundaries of the former.

The literatureon the issue is huge in the Italian academic debate (see Del Fabbro 2017
for a deep analysis of the issue), and as a consequence a wide amount of roposal
emerged from it.

The whole northern part of the country, inscribed in the Padana plain, has been
described, in a partially provocative way, as a wide, strictly interconnédégghlopolis

(Turri, 2000) , embracing the territories
applichiamo il modello gottmanniano alla megalopoli padana vediamo che essa si
configura come <citt?” |l ineare che sdinterpone

pianura tra gli spazi montani (Alpi ed Appennini) e gli spazi della bassa pianura
padand®. @urri, 2000, p.29)

Fig 81 Land use typologies in Padana Pl@eft) and satellite nightime image of the same area (right).

aree prevalentemente agricole 3) aree montuose 4) cittd metropolitarté 5p@i000> 6) citta > 50.000 7) ci{ta >

20.000 8) aereoporti 9) autostrade.

Even without agreeding on such an evocative image, we could anyway highlight the
existence of a continuous built up territory streching at least from the border between
Piedmont ad Lombardy regions, to the city of Venice, drawing an urbanized developed
line under the Alps, of which the Milan Metropolitan City is just a portion, even if a
central one.

As shownin Fig. 9, the Milan Metropolian City embraces just a small sector of such an
extended surface, especially diffused on the northern part of the MC (Varese, Como,
Lecco, Monza and Bergamo). An apparent gap is highlighted by the break of the
continuity between Lombardy and Piedmont o&gi, and it is visible thanks to the lack

of overlap between lights and motorway network.

% Bf we apply the gottmannian model to the padanian megalopolis we see that it appears as a linear city

inscribed in the mountainsd fringe and of the higheil

Appennini) and the spaces of the | ow Padana plaino |
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Fig. 9 - The skeleton of thegalopoli Padanand the relative position of the Milan Metropolitan City.
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Source: Our elaboration on Ist&tSM, NASA data (2016).

On the Eastern side, on the contrary, we can see a strong correspondence between the
line of urban lights and the structure of motorway network, that can be considered as its
underlying skeleton. We can appreciate then a more ssditteban context in the
central area of the plain (the agricultural band), separated from the emilian cities (the
light strip constituted by Parma, Modena, Reggio Emilia, Bologna) by the river Po, the
most important waterway in the northern part of thentign) that runs from west to east,
crossing the whole plain and contributing in shapingtleeg a | onptardl framé

4.3.2 Many Metropolitan areas

The fuzzyness of the megalopolitan phenomenon in the northern part of the country
produced a parallel floweringf interpretations of the metropolitan dynamics present in

that area. For our purposes we will focus on the milanese area, but an immediate issue
emerges: what are the boundaries of what we calhitanese are@a As highlighted by

Del Fabbro (2015) theitérature on the description of the Milan metropolitan
phenomenon has manifold examples of definitional proposals. Among them he
distinguished between two main traditions: one inscribed in the legaftynctional
approaches (like many of the ones describebefore), shaped on the model of the
Functional Urban Areas. The secondoneiscditegp azi al i st)andisih@ep at i al i
focused on the political and cultural elements able to gather and connect specific areas,
distinguishing the different territoriacontexts. The author analyses 5 different
conceptualisations of the milan urban context, each one introducing a different view of
the study object itself.

1'vi ew: Mil ano as fAmetropolitan Areabo, i s
and Busca (@70), who, applying a similar method as the one developed by the U.S.
Bureau of the Census, described the Milan Metropolitan Area as coinciding practically
with the lombardy region, showing a regional scale conceptualisation of the city.
Similarly Bartaleti (2009) made a proposal through which a smaller area was drawn,
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encompassing the provinces of Milan, Monza, and parts of Como, Lecco, Lodi, Varese

and Bergamd@Fig. 10).

Fig. 107 Theconsolidated Metropolitan Area of MileBergameVarese.
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29 vi ew: Mil ano as AUrban
homogeneous areas defined by Istat according to the level ohatimg for working

Syst emo,

hi ghl i g

reasons (the Work Local Systems), developing an approach close to the english Daily
Urban Systems (Hall, Hay, 1980). Boatti (2008) draws on these data, adding also the
mobility flows due to study reasons, a partially different pictunewsng the existence

of wider systems than the ones developed by (Btgt 11).
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Fig. 117 The Milan Urban System.
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3% view: Milano asa A Net wor k of Ci
developed by Moretti (1999), who described the milanese area as a networked system
structured on the road net, with 27 main nodes, acting as specific elements, components

of a wider functionasystem, thesystem of citie@~ig. 12).
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4" view: Milanasafi Ur ban Re gi o nhelpngsttditiee sgafalist tradition
and is based on the individuation and identification of diffesetiling environments
(ambienti insediatiyi defined according to morphological and seeemnomic criteria
(Lanzani, 2005; Boeri et al, 1993). On tlegacy Palermo (1997) drew the boundaries
of the Urban Region, analysing the morphology, the communting flows and- socio
demographic characteristics of the territory, and identifying 9 different living contexts
(Fig. 13) clustered into 3 macrareas:territorio pedemontandgthe area rising just
below the line of the Alps, the most continuously urbanizeéas 1 and)2fascia
periurbana(characterised by a scattered urbanization around the regional core af Milan
from 3 to J andSud Milano(a variegated area mainly rural in the southern territory
below Milan city, area 9.

Fig. 137 The Milan Urban Region and itanbienti insediativi
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5Pvi ew: Milan as fAcity of citiesd is the
carried out by Balducci and a research team from Politecnico di Milano (2006), on
which then the curr erZone ®mogeaadonvgenousozpned) i t an
havebeen defined. The study highlighted the existence of 10 urban systems, defined on
the base of the morphologies of #edtling environmentdut also on the analysis of the
government cooperations and relations among the municipalities. The authors found
that what they called th#lilan Urban Regionextended on 10 different provincies
(Milano, Monza, Lodi, Piacenza, Pavia, Nov&i@ese, Lecco, Comand Bergamo),

covering a wide territory and a huge portion of the re@fog. 14).
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Fig.214iMi | an as ACity of <citieso.
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4.3.3 The Italian metropolitan areas/cities

In such a complex scenario, it is notfidilt to believe that a solid and shared definition

of Italian metropolitan areas still lacks, but the political and legislative debate on the
issue came recently to a first conclusive (?) step in that can be considered a long path,
dating, at least froma legislative point of view, from the 1990s. In those years also in
the Italian scientific and political arenas rose the awareness about the last changes of the
city nature, and the need to define new tools to better administrate the growing
t er r i tomplekitg. SAO proper and universal identification (neither statistically
speaking) of the territorial extent of the metropolitan areas has not yet emerged: in its
place an institutional definition of theetropolitan cities has been introduced.

In 1990 in he frama&vork of a huge reform of local administrative institutioteg@e

142), the Metropolitan Cities were officially defined as components of the
administrative hierarchical structure of the country (Calafati, 2014). In the following
years many changdsve been done to integrate the legislation (among the many the
legge42/2009) until the most recent reform of the 204 de56/2014), that gave the

last formalization to the boundaries and administrative limits to this discussed entity.
According to tle law the metropolitan areas in Italy have substituted the former
provinces whose territory thegover in order to manage their own political
administrative tasks (Del Fabbro, 2015). In particular their objectivethaeare of the
strategic developmerof the metropolitan territory, promotion and-c@mnagement of

the services, structures and communication networks of interest for the Metropolitan
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City; care of the institutional relationships belonging to their level, included the
European ones in whiclthe other European metropolitan cities are engaged (L.
56/2014, art. 1, comma.2)

Among the 10 metropolitan cities defined by the new legislafiborino, Milano,

Venezia, Genova, Bologna, Firenze, Bari, Napoli, Reggio Calabria and Roma) is
included #&o the metropolitan city of Milarin the last years also other 4 metropolitan

cities have been instituted but through regional laws and not thanks to the former reform

of 2014: Palermo, Catania, Messina (in Sicily), Cagliari (in SardimaJ.ab.4 some

indicators useful for an overall comparison between the different Metropolitan Cities
instituted show how the Milan one is the most dynamic in economic tevits the

highest household/income level (double thha bne of Sicilian MC and Naples, the

lowest, and 12% more than Bologna, the second highestploying the highest

number of people (more than the MC of Rome, inhabited by a wider population) and
hosting the highest percentage of foreigners. It is iniaget note the datum about the

share of regionbés employees included into i
in othercases (Rome, Naples, Turin, @ai), showing as it represents just one of the
productivenuclei of the whole region, coveritgss than the half of the total. Actually it

iI's due also to the restricted extension of
other cases enclose the most part of the functional domain of the metropolitan areas, in

the Milanese case they are able to embrace its complete surface.
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Tab.4- Data on Metropolitan Cities in Italy.

Employees 2011
2012
. % Household populatio 9 % of employed unemployed
pogtgilgon foreigners s O i n Isrl]J rkfre:]ce n density mzﬁlrzlb e;ligfes the (% on total (% ontotal
2016 capita’ in q 2016 - e i e region population) population)
U
Roma 4353738 125 213306 5352 81348 121 1443732 84.5 1619238 84.9 474 55
Milano 3218201 139 267333 1575 204330 134 1849456 471 1824784 46.8 514 39
Napoli 3107006 4.0 123145 1171 265329 92 467394 54.1 526552 54.7 32.7 116
Torino 2277857 9.6 204548 6827 33365 316 832258 56.7 773534 56.3 474 4.6
Cagliarf 1653135 1.0 158938 1248 132463 17 110175 38.1 121230 401 422 9.8
Palermd 1268217 2.9 136873 5009 25319 82 160092 24.8 180239 244 337 109
Bari 1260142 3.3 133977 3825 32945 41 255765 38.7 274192 38.2 39.7 7.5
Catanid® 1113303 31 118748 3573 31159 58 141107 218 173998 236 35.2 111
Firenze 1014423 12.8 217307 3514 28868 42 351108 310 349170 30.8 498 3.6
Bologna 1009210 117 237112 3703 27254 55 387946 25.1 399136 254 521 35
Venezia 854275 9.7 19157.6 2462 346.98 44 263408 159 263703 15.6 488 3.7
Genova 850071 84 205294 1839 462.25 67 235752 59.0 276964 62.3 44.8 37
Messind 636653 4.4 129389 3266 19493 108 88384 137 98917 134 37.2 94
Regglo di 553 861 57 123862 3183 17401 97 57986 243 71531 254 36.1 9.2
Italia 60532325 nd nd 301340 20088 nd 16440770 nd 16969252 nd nd nd

Source: our elaborations on Istat data (2001, 2011, 20Weétropolitan cities established with regional taafter 2014 reform. * data sourdeBes 2013 stat
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4.3.4 The Milan Metropolitan City

With a territory of 1.575km2 and a population density of 2.016 infkthe Milan
Metropolitan City is the residence of 3.196.826 inhabitants (2014), and is the richest
metropditan city in Italy with an average household/capita incom26o?331 (i n 2017)
and the second for demographic dimensions.

In order to allow for a better management of the metropolitan cities the national law
2014 envisaged the possibility to constitute -audas, calledzone omogenee
(homogeneous zones), characterised abyhared set of properties, grouping into
different territorial clusters the metropolitan conteXig( 15. The dimensions
considered for the constitution of such areas are: the geographical characteristies, socio
demographic profile, historical, economic and institutional commonalities. In the
Milanese case 7 different zones have been defined:

1) Alto Milanese

2) Magentino e Abbiatense
3) Sud Ovest,

4) Sud Est,

5) Adda Martesana,

6) Nord-Ovest,

7) Nord Milano

As already affirned before, the 7 areas delimitation is based on the institutionalization

of the results coming from a former scientific project developed by the former Province,

c al ICdta di ditteo . Il n that contribution the resec
existenceof 7 potential different cities (plus Milan and three areas constituting the
nowadays province of Monza e Brianza) in the territory belonging to the province of

Milan, according to the criteria already cited.
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Fig. 157 TheMetropolitan City of Milan and its 7 homogeneous zones as instituted by the Metropolitan Assembly (Deliberazione n. 51/2015).

cus s CITTA METROPOLITANA E ZONE OMOGENEE

di Milano

Alto Milanese
Magentino e Abbiatense
Nord Ovest

Nord Milano

Sud Ovest

Sud Est

Adda Martesana

Source: Milan Metropolitan City official website (http://www.cittametropolitana.mi.it)
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The Metropol i tan Ghe ngsttdgnaniceof afl the countgy, notenlyone o f
of the Lombardy region: the rate of birth of enterprises is 6,7%, higher than the national
and regional ones, producing more than the 9% of the total exported goods of the
country (Citta Metropolitana di Milano 2 016 ) . It employs al most
employees, mainly in the secondary, but also in the tertiary sector. It represents also a
relevant national scientific hub, hosting 8 universities (among the highest ranked in
Italy) and more than 180.000 dtnts.

From the natural point of view the territory of the metropolitan city is a variegated
context, more densely inhabited in the northern part and less developed in the western
and southern areas, covered by two of the main regional fakso( del Tiino and

Parco Agricolo Sud Milanp for an amount of 840 kmq of protected areas (the 53% of
the whole territory)in the time interval between 2000 and 2012, DUSAFdatsowed

an increase of the built up soil of the 2% circa, mainly due to the incregsedoictive
establishments or infrastructures (2/3 of the increase), the 60% of which is concentrated
on already developed land.

Looking at the mobility infrastructural aspects, the metropolitan City is characterized by
a radiecentric pattern of mobilitybeing Milan the most relevant and attractive center

of the area. This causes phenomena of congestion around the city, that the recent
development of public transportation system (in particular through the empowerment of
the suburban railway network) hadtnsucceed in reducing enough. Intermodal
transport and extension of the local transportation system beyond the municipal
boundaries of Milan are among the key instruments through which the current situation
has been planned to be faced.

If the definition of the metropolitan city as a new administrative unit has been the
difficult result of a long standing process, it does not represent a definitive one, also due
to its lack in detecting and consequentially, managing the -aotinomic functions
acting on he territory(see previous paragraph for an example)

As we could highlight thanks to the argumentation developed by Del Fabbro, many
different functional extents of the Milanese metropolis could be drawn, and all of them
consistently overpass the bounearidefined by what until today looks like a weak
attempt to give an answer to a complex issue. Many critiques have been raised by the
public opinion, in the press, but also by experts (see the various contributes appeared in
ArcipelagoMilanoweb community)Roberto Camagni adfirms in fact that:

La citta metropolitana delineata nella legge Delrio € inadeguata. | nuovi enti assomigliano molto
alle province, ulteriormente indebolite. La questione del sindaco metropolitano e gli obiettivi e le
competenze daarf f o r zla distahza Jfra obiettivi e soluziordppare tale da far presagire
undennesima occasione mancata per il paese.
LaVoce.info 18/02/201%

®DUSAF stands for fDestinazione do6Uso dei Suoli Agri
by the region in order to monitor the land use changes, combining orthophotos aratlotimestrative
data sources.
% fiThe metropolitan City designed by tBelrio law is not adequate. The nevodiesare very similar
to the provinces, further weakened. The issue of the metropolitayorMand of the tasks and
competences areto bereinfordje@ ] t he di stance between objectives ar
further country wasted opportunitg.(our translation)
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So a first critique could be addressed to the territorial structure of the final new
institutmionar Avertyhesiprovinceso but that sh
In the Milan metropolitan city definition for example some areas strictly linked
functionally to the Milanese urban context are kept out: Monza, that is probably the
most evident casend all the municipalities that are located in the negkt part of that
area, where the built up land show an uninterrupted pattern from the Milaancity
functional relations are very intense

A second critical point is linked to the financial andowgges provision for the new
institutions, that has been compromised by the popular rejection of the Constitutional
Reform proposed by the government in December 2016. The reform project was
narrowed, among the other objectives, to the abolishment ofrttvnBes, that had to

be substituted by lighter bodies, not directly elected or by theboew metropolitan
cities. Its aim was to strongly resettle the institutional assets of the Republic, and it
should have followed the legislative institution of thetkdpolitan Cities themselves,
completing their constitutive process. As highlighted byGbeferenza delle Regioni e
delle Province Autonomié(Region and Autonomous Provinces Conference) without
the approval of the Constitutional Reform the MC introdurcthas been not perfected,
producing a stuck in the institutional structure, and a systematic lack of financial
resources for the already existing provinces and thebwew Metropolitan Cities:

Si sottolinea quindi | 6 i m@itasnseiropdlitane Wi"far Gtomte par t e d
pienamente all desercizio di funzioni . A mero tit
agli studenti disabili, per le quali lo Stato ha stanziagder il 2016 e con la legge di Bilancio 2017

2019, per il 2017-70 milioni di euro, importo che copre a malapena la meta del fabbisogno

riscontrato a livello nazionaf&

i
0

(Documental7/1/CRO5/C2 presentato atao mmi ssi one parl amentare per
federalismo fiscalel9/01/2017)

We will not address deeperreethe problematic of the current metropolitan cities roles

and the reasons that brought to such a situation, we wanted just to stress that the
institution of the new bodies did not solve the issue of finding a new tool or strategy to
manage the functionahetropolitan complexities that are investing and transforming the

ltalian urban contexts since at least 30 y&aihe scope is too narrowed, and the basis

on which the reform has been developed misleaditagtinotti was cleain one of his

last contribtions on the issue, stating thdil termine di cittametropolitana e

| 6ennesi mo fuorviante ossimoro prodotto dal

%" The Conference is a political coordination organism, composed by the presidents of the 20 regions and
2 autonomous provincelprn in 1981 to help the nelborn (1978) Regions and autonomous Provinces
(like Trento e Bolzano, whose territorial and cultural peculiarities brought to the recognition of a broader
autonomy by the State), in order to better act in the relations witbehtal State and promobest
ggaNCtices

NWe highlight the lack of possibilities for the Provinces and the metropolitan cities to accomplish their
own functions. Just as an example, is relevant the case of the assistance and support services for the
disabled students, which the State has funded, in 2016 and with the Budget La20291ii 2017, with
70 million euros, covering rather the half of the national amount reqQired
% As a consequence, also from an analytical point of view, it is not possipteperly compare the
different Italian Metropolitan Cities, due to the strong differences between them and the lack of
correspondence to their functional extension.
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tipo doéinsediamento nuovo e ‘dArcipelegodilanoda quel
24/07/2013)

Theresult is not satisfactory, but the condition of Milan is not so different from other
European citiesd one: the same phenomena a
urbanization processes, where the complexification of the metropolitan realms is
pressigy for new solutions to be found. In the next paragraph we will show another case

study, facing similar challenges, we will use to compare to the Italian case of Milan.

A Me t r o-gity Is the lashmisleading term produced by the bureaucratic langliage.
metropolitan figure is a new kind of settlement
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4.4 The Lyon case study

4.4.1 The Grand Lyon case: a high rank city, a similar condition.

Our aralysis will consider another case study, comparable to Milan in terms of
economic relevance in its national context (and only partially in the European one) and
in economic structure. If compared to the Milan city case the city of Lyon experienced
clearly a different history in the territorial development in terms of administrative
evolution (different, even if not strongly, is the national administrative structure and
balance of powers among the different local authorities), but significant similarities ca
be found at a deeper sight.

Both countries are divided in fact into 4 main administrative levels: Central State,
Region, Province (Department in France), municipdligven if competencies and
relevance in the administrative hierarchy are not strictiyesponding: regions for
example have much more institutional weight in Italy than in France and local
representatives of the Central State (the Prefects) have much less power towards local
authorities decisions in the Italian context. As already showoenty a new
administrative body has been introduced both in ltaly and in France, at the same
hierarchical level than the Province or the Department: the Metropolitan City, that
substituted the former provinces/departments of which they share the redgitoey*.

4.4.2 The city of Lyon

Lyon is the 2nd main French city for population dimension and economic position, and
one of the main centers of the European continEné relevance of the city in the
national context is confirmed by DATARthat in 2003 ranéd Lyon higher than
Marseille and Lille, while according to ESPON and OPAL#ata, its connectivity is,
referred to an European average of 100, 126 in 2004 against 120 of Lille and 107 of
Marseille (quoted in ESPON 2010). Its median income for unit ofuzopson was also
among the highest in 2014, with an amoun®f493, while Marseille (19.745) and

Lille (19.203) lag behind (s€Eab.5).

“IFranceA Central Staté Regions (13 in Metropolitan FrancieDepartments (96 in MF)
Municipalities (36.446 in MF)
Italy A Central Staté Regions (20 + 2 autonomous provincédprovinces (87 + 14 metropolitan cities
substituting former overlapping provincésMunicipalities (7.978)
“2In France actually the Metropolitan Cities exert the same powers of the Department on the territory
under thé jurisdiction.
3 Délégation interministérielle & I'Aménagement du Territoire et & I'Attractivité RégioRedach
consultancy institute for the Minister of Territorial Development, recently merged witbettrétariat
général du comité interministérides villefSGCIV) and theAgence nationale pour la cohésion sociale
et | 6®gal i(AdRé) td eonstittentlee CGEC0 mMmi ssari at g®n®r al). " | 6®gal
4 Observatoire Partenarial Lyonnais en EconortRartnership for the observationthe Lyon
economy), created in
2000 by the major local authorities, chambers of commerce, development agencies and business
organizations of the
metropolitan area (from ESPON 2010).
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Tab.571 Population, employment statistics andome in the 4 main French Urban Units* (2009 and 2014).

population pop. growth  employed unemployed median gdp
rate
2014 2009 % 2009-2014 % % euros
Paris 10.659.489 10.413.386 2,4 66,3 9,8 22.325
Lyon 1.620.331 1.536.974 54 63,7 9,8 21.493
Marseille 1.578.484 1.557.950 1,3 57,9 11,1 19.745
Lille 1.037.939 1.015.744 2,2 57,8 12,2 19.203

Source: our elaborations on INSEE data 2017. * for Urban Units is considered the INSEE definitfon of it.
According to 2010 classification the Urban Unit of Paridudes 412 municipalities, Lyon 130, Marseille 49, Lille
59.

Located in the soutkast of the country, it is settled on the confluence of two rivers, the
Rhone (4 French waterway for length) and thed8a (11™), in an area enclosed
between the Alps (e§sand theMassif Central(west). It has been historically a
crossroad for the commercial and cultural traffics: between Swiss, Italy and France
(connecting Geneva, Turin and Lyon on the east/seath axis), but also from and to
Marseille and the citiesf the southern coast (nofffouth axis), thanks to the Rhone
waterway. The Sie connects the area to the Seine and Rhine basins in the north,
opening the path to the North S&ég. 16).

Fig. 167 Location of Lyon and of the main close agglomerations of St. Etiénne and Grenoble.

N
Legend

CC StEtienne
CC Grenoble

24107
\

Rhone Department
- Lyon municipality

- Grand Lyon

rraad

Chambery

" Grenoble
CC G phieh le

25 Kilometers

1:1.176.000 olrces : Esri, Dellorfme, USGS, NPS; Scu:rcs: Esri, L:,S'GS, NOAA

Source: Our elaboration on INSEE, OSM and ESRI data.

The city has always been a strategic node, dating back to its foundation by the Romans
(it was Capital oftte Gaul Province), facing a decadence period during the middle age,
and regaining relevance in the Renaissance (Carpenter and Verhage, 2014).

% It is defined as Urban Unit municipalityor a group of municipaliéisconstituted bya continuous
built up zone (separated by a distance of maximum 200m) including at l@@8ti2habitants.
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Similarly to Milan, it developed an upstanding position in the industrial system of the
country, thanks to its sing industrialization process that brought the area to be leader
since the 1% century in the textile sector, then in the chemical one, and more recently
in the new sectors of pharmacy and health science (it hosts companies like Sanofi and
Merieux). If infact the industrial sector is still relevant (even if in the years a decrease
has been recorden the employedtock amounting for example t&,6% from 2009 to

2014 in the urban unit), the tertiarization has invested recently the whole urban area of
Lyon, increasing the number of its employees of 6.4% between 2009 and 2014
(INSEE).

In 2015 Lyon shows to be the most economically dynamic among the main French
cities (excluding Paris), with a higher percentage of workplaces in industry and a
slightly higher than Marseille, but lower than Lille in services:

Tab.6 - Workplaces in all economic sectors, Urban Areas of Lyon, Marseille and Lille.

Lyon Marseille Lille
n. % n. % n. %
Total 913.597 100,0 647.63 100,0 500.724 100,0
Agricultur e and fishing 2.819 0,3 1874 0,3 1.922 0,4
Industry 138.545 15,2 67.261 10,4 42,137 8,4
Construction 54993 6,0 35.445 55 25.045 5,0
Retail, transports, services 461.795 50,5 319.117 49,3 260.091 51,9
amongwhich in 125.843 13,8 83.861 12,9 77.879 15,6
automobile sector
Public Services 255.445 28,0 223933 34,6 171.529 34,3

Source: our elaboration on INSEE data 2015.

This is also the result of a relevant investment plan in Research and Development, that
brought the area to be the third anethe country for European patent production in
20032005 (after Paris and Grenoble) (OMPREL, 2010)

lts Urban Are&’ has grown constantly in the last years (Bég 17), and more than

Lille and Marseille ones, tes of a similar level. Its population grew of 28% from 1999

to 2010, absorbing the AU Bourgeidallieu, and VillefranchsurSabne, shifting its
barycenter towards est, direction in which the development has traditionally gone since
the 1970s, due to theffect of the St.Exupéry airport attractiveness, touching the limits
of the c¢close AU of Grenoble (Agence doéUr ban
However, the strong development experienced in the last years has not been
homogenous in all the territory covered by the myafluence, also looking at a smaller
scale: the Metropolitan City (formésrand Lyor). For example transportation system

has improved for the municipalities included inside the GL boundaries, while the same
cannot be said for the outer area, facing iesequences of traffic increase due to the
urbanized area extension (ESPON 2012).

The many challenges produced by the evolution of the urbanization process in the area
have been faced by the authorities with a consistent effort into cooperation and
territorial agreements, whose first attempts dbhsek at the beginning of the XX

“6 As defined by the INSEE (cfr. paragrap!.2.9.
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century, with variegated results, both positive and negative. As a consequence the area
can be interpreted, in terms of extension and territorial domaivaiious ways,
changing acording to the relative composition of municipalities cooperating for
different purposes and for this reason gathered into different territorial collective bodies.
In the next section we will show the main territorial bodies currently existing in the
area, representing different interpretations of the Lyon metropolitan context.

Fig.l77iLyondés Urban Area evolution from 1968 to 2010 (in dif
older, to darker, newer)
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source INSEE 2010.

4.4.3 Many waydo defire Lyon: functional and administrative perspectives

An important role in the Lyon area has been traditionally playedhbylocal Joint

authorities, a territorial management institution supported by the central state in order to

face the strong fragmentation that characterizes the French territory, divided into more

than 36.000 municipalities, whose relations have beerased in complexity due to

the metropolisation phenomerfdnAs highlighted by Nicholls (2005) such a need for a

new approach to territori al governance emer
growth of the peripheral centers brought them to face needs, asking for more

resources adequate to their increasing relevance. The former tradition of favoring the

central cities role was consequently questioned, pushing to a renewal in the territorial

govern, open the shift from the tradition gdvernmendriven to that ofgovernance

4" From 2013 (réforme territorialéu 16 décembre 2010) each French municipality must belong to an
EPCI body (see next paragraph for further details on EPCI entities).
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driven developmefft Oftensuch a decentralization and reshape of territorial authorities
opened a new front of discussion and analysis, due to the overlap of competencies and
the consequential conflicts emerging among the aitig® and between them and the
administrative bodies (following tHeeferreLaws of 1982).

Local authorities got the role of Apol i cy
decisionmaking bodies, internal divisions of labour, administrative apparatuses and
technical services responsi bl e f oTheyi mpl e me

can assume different forms like inigunicipal organizationsktablissements Publics

de Coope’ration IntercommunaleEPCI), publiéprivate organizations charged with

specific development responsibilitieS© c i ®t ®s d 0 Ec o n 8ENL)eandi xt e L
contractbound committeespplitique de la ville. Such a change in the territorial
management introduced a new policy implementation approach, characterized by a
strong empasis on theontractualisatiorof the governancésaudin, J. P., 1995), made

by agreements and contracts between administrative bodies. Among the most relevant
recent bodies of this kind the EPCI have a patrticular role, (they somehow act as parallel
adminstrative bodies, equipped with an own fiscal autonomy and budget, see box 2).

4.4.4 Lyon area intesmunicipal cooperation tradition and territorial
composition

4441 The Lyonbés Spirit

Lyon is characterized by a quite consolidated legacy of territorial cooperati®no as

specific experience of network governance arrangements that have brought to the last
innovations in the field and to its current metropolitan structure (Carpenter, Verhage,
2014). Such an expertise and tradition has been attributed tBsgrt Lyonnaise
(Lyonds Spirit), an administrative and pol
cooperation, where, even if the Mayor of the main center, Lyon, was recognized as the
leader of the territorial management authorities, the core of thendw® always been

firmly respectful of the local autonomies and oriented towards a fruitful collaboration

with private actors.

The constitution of the nowadays Grand Lyon is just the final step of a long path of
cooperation and succession of different aggtion of municipalities sharing common
services as a base o f net wor k Syndjcats | n t h
Intercommunauxvere born, in order to manage three different and relevant services for

the municipalities around the main city: the watgoy, the public transports and the

waste collection and disposal (Scherrer, 1995).

“8 As highlighted by the New Urban Politics and its following interpretations, the current territorial
management has shifom agovernmentriven development and management regime to a more
complex and fragmentegbvernancedriven approach, more suitable to face the issues raised by the
impact of nowadays global economic processes on the local territories. (Cox, 1993e££1885).
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Two periods can be distinguished: a first one regarding Lyon and its first ring of

municipalities (thebanlieug in the 030s, and a second o
municipalities (once rural) in the 60s and on. In 1929 Syadicat des Eaux de la
banlieuegat hered 28 municipalities of the Lyon

operative until 1949. In the same period other attempts of generatingniatécipal
bodiesfor collective services management can be found in the transportation field (with
the creation of the first nucleus of SYTRAL, managed by the city and the Rhone
Department) and in the planning schemes (bringing to the initial definition of the
me t r o furcctiomakspace in 1939). The main issue in the functioning of the various
inte-municipal authorities has always been the presence and role of the Lyon city, able
to act as a catalyst in the cooperative relations between territorial entities, and the
corflicts or agreements among municipal groupings.

Box 2

Scheme of administrative bodiesd6 str

In addition to Municipalities, Departments and Regionsthe French territorial system ac
specific forms of intecooperation between administrative bodies: HRCI (établissements
publics de coopération intercommunjléccording to theRéforme Territorialede 2010and of
the law 27 January 201t moderrs at i on de | daction publig
métropolesare defined as EPCI, in order of territorial relevance:

syndicats de commun@atroduced in 1890)

communautés de commurfegroduced in 1992)
communaut ®s d(@modugddmdt®3) at i on
communautés urbainémtroduced in 1966)

les métropolesintroduced in2010).

= =4 =4 =4 -4

All the categories of EPCI (excluded tegndicats de commurjeare EPCIa fiscalité proper
(they manage a specific budget that can be funded dirécflggalité professionelle uniquer
through a part of mufiscaité gdditioneltei es d f i scal
They differ in terms of (1) flexibility in the constitution process, in (2) minimum size for t
constitution and relevance/number of (3) funcfodelegated by the administrative bodi
composing them:

The @mmunautés de Commun#te simplest ones, can be created without minimum size li
and can be dissolved.

Communaut ®s d dadddCgnnuma®@és dJrbairesan be created only for urba
agglomerations of at least 50.000 inhabitants and 250.000 inhabitants respectively and ce
di ssolved by the municipalitiesbassembly

The Métropoles(de droit communeare defined as EPCI with at least inhabitants anc
located in an Urban Area (INSEE definition) of at least 650.000 inhabitants or in wh
Regional Capital is hosted. It is possible (bat compulsory) to convert infdétropolean EPCI
in which is located a Labour ZonEone dJ.Empl oy
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4.4.4.2 The Great Lyon

But the real process of empowerment of the local cooperation reached a successful
result | ater, at the end &bémmunawé Ubdiels, wi t h
the Grand Lyon (Grea Lyon). The Grand Lyon authority was created in 1969,

collecting 58 municipalities among which Lyon acted as barycenter: and it represents

today 440.000 inhabitants on 1.3 million of the entire agglomeration. The gathering
worked as a joint authority, wke creation has been strongly sustained by the central
state (mor e precisely Ai mposedo by it S
management administrative framework able to better rule a complex and expanding

urban contexf. It has gained progressivetgore and more competences in the domain

of urban services (roads, water supply, cleaning, waste disposal), in urban development,

in economic and big infrastructures management. It progressively evolved from an
inte-municipal body in charge of networks aservices management only, to a proper
administrative body working on strategic planning, designing the decisions able to

shape the future territory (SEPAL, 2017). As a final (?) step in this evolution process, in

2015 the Grand Lyon has been converted imtnew administrative bodyhe Lyon

Metropolis (Métropole de Lyop to which all the competencies of the former Rhone
Department have been transferred (social policies implementation, sport and cultural
infrastructures management, departmental roadstm&in a n csabstituény it on the

territory of its jurisdiction

4443 The Lyonds SCOT

On a parallel path at the beginning of the 1990s a new territorial management proposal

was carried out by t he LyoSchemeide ¢ahégencelay or |
Territoriale (SCOT).The SCOT is a legal document ruling the planning scheme of the

area covered by the intemunicipal body by which it was founded, which hadegjure

power over local plan®®(Il an L oc al i BLdJ)Jwhibhanust Beroansistent with

it. However, the SCOT was producedsoch a way that local plans haveala facto

autonomy.The organism in charge of the definition of the SCOT is the S&yald{cat

mi xte dOo£tudes et de Pr ogr amnheatadinno8d,e | 6 Ag
whose main bjective was to innovate the planning tradition shifting it fronoamative

to astrategicapproach.

A Territorial Coherence Scheme is in fact both a political project and a planning tool at

high scale, elaborated on a time interval of 20 years, longgbntw produce a

devel opment perspective able to enhance t e
to coordinate the various stbols that has been introduced in the 1990s legislation (e.g.

Plan des déplacements urbailr o gr a mme s | oat, &chéma diecteliré6 ha b i t
dourbani sme ebvomdmerciaald solve the chall enge:

“9 It is not here intended to discuss exhaustively the issue of legitimacy and the conflicts generated by the
French legislative approach towards the integration of municipalities, but it is important to highlight how
the process of creation aftermunicipalities is strongly controlled and managed by the Central State
through the role of the local Prefe&tréfe), regional or departmental, who can force and dismantle
municipal cooperation structures on its own (Unione dei Comuni della BassagRan2017). It is
anyway possible fortheintenuni ci pal i ti esd® assemblies to vote agai.
stop it (but with aqualifiedand notsimplemajority). Such a situation caused numerous objections raised
by the local adminisative actors and municipalities (Gardere, 2013).
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a fragmentation and specialisation of the planning instruments (SEPAL, 2017) and of

the actors engaged in nowadays urban territorial management, atiee meed to

guarantee a sustainable development in the management of metropolitan phenomena
occurring in the last decades.

The SEPAL gathers 74 municipalities of the Lyon area, grouping (Doeemunautés

de Communedrom here on CC, (Intemunicipal body. the Lyon Metropolis (Grand

Lyon), |l a CC de | 6Est Ly olyam)eetlsCC(dl Paysede muni c i
| 6 Oz onmu(niinctiepral i ty oFfg.1ays de | 60zon) (

As Syndicatit has not financial automoy, but a dedicated budget attributed by the

various EPCI composing®® in order to fulfill its aims that consist in following the

phases of definition of the SCOT and checking for its application. Beside the CC other
institutions take part to the SEPAbpth public (administrative bodies) and private
(associations and economic unions): the Region Auvergne Rkipas, theRhone
Department, the SYTRAL, the Lyon metropol it

Fig.18i Ly on 6 s S@if &xtens®mr and cbmposition.
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Source: our elaboration on DREALAuvergne Rhond\lpes data 2017

4.4.4.4 The INSEE Urban Areas and OECD FUA

However, from the very beginning it was acknowledged that the territory covered by the
SEPAL, the joint authority in @drge of the SCOT, was too small to address the
planning challenges of the metropolitan area (ESPON, 2012). In fact the extension of
the metropolitan functions in the Lyon area embraces a much broader territory, as
highlighted by the application of the dafions of Urban Areaproduced by INSEE

(2010) and of the similaFunctional Urban Aready OECD (2012). Instead of the
application of political administrative criteria for territory classification, like in the cases

of the SCOT or DTA olCommunautés dedinmunesthe definitions of Urban Areas

and Metropolitan Areas, focused on statistical purposes, and address the spatial relations

* TheCommunautés de commufea nd t he communaut ®s dbéaggl om®rati on,
groupings) are public institutions of interunicipal cooperationétablissements publics de coopération
intercommuale, EPCI) with specific budget, meaning financi
have such an entitlement. See box 2 for further details.
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existing between different settlements and territories, in order to detect the unfolding of
metropolitan functions on theietritorial extension (cfr. paragraph2.2for a deeper
analysis). Here we can find a similar distinction between two different methods of
territorial representation already cited for the Milanese case, higddigh Del Fabbro
(2015): aspatialistone, more keen on political relationships and schemes, and a second
one mordunctionalist(linked to the DUS and FUR legacy).

A visual comparison between the various proposals make it possible to appreciate these
differences:

Fig. 197 Territorial extent of 4 different metropolitan scope bodies: Lyon Metropolis,
SCOT Lyon, OECD FUAs and INSEA&re Urbaine(2010).
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The Lyon Urban Area (orange) covers a much wider space and territory, including the
municipalities of Villefranche (NortWest) and BourgonJallieu (SoutkEast), two of

the main industrial and economic centers of tleaalocations of secondary and tertiary

economic activities of high level (Buisson et al, 2001). It represents a functional urban
system hosting about 2 million inhabitants, covering 5.988 kfnland and 500
municipalities.

A smaller but analogous represation of the Lyon metropolitan extent is given by the
application of the OECD methodology for the detection of the Functional Urban Areas

(cfr. paragrapht.2.2above), from which emerges that a smaller porabterritory is

included (in dark grey ifrig. 19). Has to be stressed although that the basic data for the

drawing of the FUAs are referred to year 2000, making it not well comparable with the

Urban Areas extensiorujdated to 2010 data). However the comparison can be done

with the other administrative bodieterritories, whose definition does not depend on

statistical criteria. The Functional Area covered, in 2000, 3.628 &nd hosted

1.856.200 people, according 8915 data, and 324 municipalities. Differently from

| NSEEG6sSs proposal it includes the CC of Vie
the CC of Porte de | 0 IPsle Marppolithim(seB nextn c | u d e «
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paragraphs). Of course changes cowdehoccurred in the last years, even if we cannot
estimate their relevance, whatever it would be, high or low.

445 Furt her territorial representations o

It does not surprise to find out that other broader territorial entities havedeseloped

in the years, more similar in extension to the functional representations of INSEE Urban
Areas and OECD Functional Urban Areas just shown, in order to better align policies to
their scope. Among these wider governance and cooperation tddls@sscan be
enlisted:

1 The Territorial Planning Guidance document Directive Territorial
doAmM®nagbmANt which details the Stateos
long term for planning in the national interest.

1 The Inter-SCOT plan, coordination toallerived from the SCOT, enlarged in order
to be able to solve the issues due to its restricted domain.

1 The Metropolitan Pole (Pole Metropolitair), instituted on the base of the 2010
reform (loi n°® 20101563, 16th december 2010)

1 Thesyndicat mixtedestragsor t s de | 6air e nf@MTAML.ol i t ai n

1 The Lyon Urban Region (RUL, an association of local bodies, dismantled in
2014)

All these bodies can be grouped in our opinion into 3 different categories according to

their specific nature and aims: atgic planning authorities; local services management

bodies and territorial associations.

A first group is composed by DTA and IMSCOT, both strategic planning realities,

but distinguishable according to the players in charge of their building and
implementation. DTA is a central state led and designed ruling, while theS@@i is

the product of an effort coming from the cooperation between local authorities, working
together in order to harmonize the specific planning plans, relative to their own
territories, and face those broader challenges that are not able to be address by singular
actors. A second group is composed by the Metropolitan Pole and the Syndicats mixtes,
whose aim is to manage the territories of the members, and in particular tedpera

and efficient management of specific serv
without a strategic perspective for future general development.

A third group is constituted only by the Lyon Urban Region, a political light association

of administréive authorities, founded by the former mayor Noir, and dismantled in
2015. |t was thought as a discussion aren
administrative and economic actors, never really worked as an institution.

4.45.1 The Directive Territorial @ Am®nagement (DTA)

DTA, approved in2007, covers the agglomerations of Lyon, S&tnne and Nord
Isere, extending ot depar t me n tRhGhe Ainelsereiarid dagire),eand (
includes 382 municipalities. It represents the effort of the central iStateentating the
long-term development of the Lyomreain terms of natural and agricultural space

management, of economic development and transportation policies and strategies. The
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main focus of the DTA is in fact to manage on an higher scale thaipipof Saint

Exup®ry airport ar ea, in order to harmoni s
SCOTs), orienting them to empower the intermodal transportation system of the area
and reducing the soil exploitatScathmasand | a

integrated in 2015 the directives given by the DTA about what has been called the
Espace Interdépartemental Saint Exupéygroup of 20 municipalities around the St
Exupéry airport covering a strategic territorial context for the developméntioé ar ea 6 s
infrastructural system (SAPEL, 2017).

Fig.20i Compari son between the territorial extents of L
and DTA, with highlighted theEspaceInterdépartemental Saint Exupérgesigned
around StExupergirport.
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ESRI data.

The DTA has a wide metropolitan scope (it is not by chance that the official documents
introduce it hasMethreo fidITAtamfeprastsomalofytie n

most interesting efforts made by the Central State to address the management of the
metropolitan area of Lyon with a tool aiming atadjugp ol i ci es &6 domai n t ¢
extension of functional metropolitan relations.

4452 The LyoB@F I nter

On the local level, for a similar purpose, the project of #€0OT was developed. In

order to compensate and adapt in fact the limitations of the strategic plans produced by
first SCOT it was decided to start a process of cooperation regarding a mgeh la
territory: the InterScot process (ESPON, 2012). The Lyon Urban Agency worked in
order to favor the networking of the many loc&yndicatsMixtes (inter-municipal

"Rapport de |l a Commission déEnquete 2014 relative
déAmenademkedAire M®tropolitaine LyoS8amntEkupéey. sur | es 2
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coordination bodi€d) in charge of their own SCOTSs, belonging to the Lyon and St.
Etienre Metropolitan Areas, and to enhance the coordination of the specific objectives
and analysis of the issues faced, for the individuation of common interests.

The InterScot area finally covers 1.000 municipalities (among which are included as
said Lyon andSaintEtienne) organized in 10 differerf8yndicats and 3.2 million

people.

Fig. 217 territorial extension of LyoiBt.Etiénne InteSCOT.
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4.4.5.3 Le Pole Métropolitain

In 2012 a new base for the creation of a higher administrative level, more suitable for
the coverage of the real extension of metropolitan functions in the area, was defined
through theintroductionof the Pole Métropolitain a nev institution whose aims range

from transport administration, to the more general economic and environmental

dynami cs. The initiative, born

as

i mpl eme

reform of 2010(loi n° 20101563, 16 December 201Myrought bgether the actors of

the joint authorities existing in the region, gathering four major entities: the Greater
Lyon, the St.Etienne Metropolitan area, the group of municipalities around Bourgoin
Jallieux and the town of Vienne in the south of the areadywmiog a final
agglomeration of 140 municipalities, including about 2 million people (an amount close

to the one defined by the INSEE classification seen just alfove)

Fig. 22).

*2 The Syndicats intercommunaaxe a simplified and less structured kind of intemicipal cooperation

body, belonging, as well as the Communautes de Communes, to theategjorg of EPCI.
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Fig. 22 7 Comparison between different territorial representations of Lyon Metropolitan context:
Lyonés SCOT, DTA, Me t r pSCIOT andlyon RoleeVegtropolitain. NS E E , I nter
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The new institution showed already from the beginning some weaknesses and
criticalities, for example the lack of territorial contiguity between CC composing it, and

the exclusion of the St.Exupéry airport area fromRb& Métropolitain thatappeared,

correctly, to be illogical, but deep rooted in local political and territorial relations. Local
conflicts in fact arisen in the 60s and 70s during the important phase of reorganization

of the departmental structure and of the strategic plannintpeo area (Carpenter,

Verhage, 2014), that brought to the imposition from higher hierarchical administrative

levels of specific decisions not shared by the municipalities located in the east of Grand

Lyon authority, where the airport is settled. Suchi@iém enhanced the constitution of

t he Communaut ® de Communes de | 0Est Lyonn:
above), in order to give to that cluster of municipalities a stronger voice and autonomy

in the governance relation with local and couményel entities, voice that was expressed

through the decision of not entering the new Metropolitan Pole authority. An agreement
between thePoleand the CC de | 6Est Lyonnai se was
frictions were fixed, since it decided to joinetmew territorial entity. Few time later

also the CA de Villefranche joined the authority, including in this way the last main
economic agglomeration of the area, increasing the overlap between the DTA and the

UA domains.

Summarizing we can define 7 veriffdrent interpretations of the metropolitan area
of Lyon (Tab.7), some of which displaying a centripetal structure (Grand Lyon, SCOT,
FUA and AU), other a more multipolar shape (Pole Métropolitain,-B@EOT), die to
the inclusion of other relevant centers of the area (the main of which is St.Etienne).
Differences occur of course due to the reasons and principles on which they have been
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produced and to the aims they have to reach, but from their brief analygiemerges

is the neegfor territorial managemerguthoritiesof finding tools for the interpretation

of a dynamic and rapidly evolving context, for which the traditional administrative
domains are not anymore sufficient instruments.

Conclusions

In this chapter we saw how the scientific debate on the urbanization phenomenon has
been impacted by the emergence of a new form of city: the metropolis.

With the evolution of the traditional, compact city into the nowadays metropolitan
areas a need for new inpeetations of its territories rose in the last decades, carrying to
a wide amount of proposals for their delineations. The main difficulties in pursuing such
a task are due to the dynamic nature of the metropolitan phenomenon and to the data
collection: he lack of harmonized datasets among countvees the main issue against
a common definition and representation of the metropolitan areas extension on an
international level. Many national proposals in fact have been developed in the years,
but usually wih scarce possibility to be exported elsewhere without modifications in the
methodology.

A further issue is due to the lack of correspondence between institutional extension
of the metropolitan realms (as defined through legislation and administratiVatiegu
and the actual functional domain of metropolitan areas. Due to the fuzzyness of the MA
definition, the political structures lag behind tiegritorial functions impacting on the
territory, covering usually just a part of them. The Milanese caae example of such
a situation, where the institutional Metropolitan Citgid not included many spaces
that other representations of the MA considered part of it.

A similar condition is anyway common to other contexts, like the one we took as a
comparisonc a s e , Lyon. Lyonds sitwuation is al
due to the longer experience both in statistical and institutional management of the
metropolitan phenomenon. A tradition of efforts directed towards the implementation of
innovativeforms of territorial management has generated a better, at least apparently,
correspondence between functiorfad its interpretation elaborated by INSEBEhd
institutional definitions of the metropolitan phenomenon.

The need to overpass the traditionély cconcept in order to better analyse the
nowadays urbanization phenomenon is highlighted by these examples. An urbanization
process thatf extending more and more the city boundaries on the territory, cannot be
considered homogeneous and whose diff@srworth to be stressed, in order to better
manage the variety of territories generated by it.

For this reason in the next chapters we will present our proposal for a better
description of the metropolitan contexts, where the difference between degrees of
urbanity and of metropolitanity is at the core of the discussion.

“Called correctly fAcityodo and not fAareabd.
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Tab.71 Overview of 7 different interpretations of Lyon Metropolitan context.

Authority or year of Competencies/objective administrative  Main player surface population Density  Municipalities

territorial establishment status (km) (2014) (pop/km (number)

agreement 2)

Lyon 1969 as GL, Planning, public transport, water yes Lyon 538  1.354.000 2.516,72 59

Metropolis in 2015 converted treatment, waste managent,

(former into Lyon economic development and culture

Grand Lyor) Metropolis

SCOT Lyon 2000 Define the general principles of no Lyon and 756 1.419.000 1.943,83 74
territorial organization and convert other CC

them into juridical binding norms

DTA 2007 Detd | s the Stateobs no Central State 4.460 2.497.374* 559,94* 382
medium and long term for planning in
the national interest on a specific area

Urban Area 2010 Statistical purposes no INSEE 5.988 1.736.961* 290,07* 5008
OECD FUA 2012 Statistical purposes no OECD 3.639 1.954.596* 537,12* 323
Inter-SCOT 2003 The connection of the local SCOTs of no Lyon and 12.300 3.200.000 260,16 1000
the LyonSt.Etienne Metropolitan area other CC
Metropolitan 2012 Transportation management, econom no Lyon and 1.668 2.037.000 1.221,22 140
Pole development and the environmental other CC
protection.

Source: our elaboration on DREALAuvergne Rhond\lpes data 2017, INSEE, OSM and OECD datdata 2013data 2016.
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Chapter 5

Chapter 5

Defining a tod to detectthe urbanity of spaces in the metropolitan
context

Introduction

The measure of the urban development and the evolution of its trend has been at
the basis of the literature on Urban Studies of the last decades. As showed in the
previous chapterthe analysis of the dimensions describing the evolution of the
urban territories has been crucial for the measure of the morphological
transformations of the settlements, of the structure of the urban systems and the
monitoring of the environmental andaal costs linked to the expansion of the
metropolitan city (Martinotti, 1993, 1999;Turri, 2000amagni, 2002 The look

for the drivers, or the functions, characterizing the urban space was the base for its
spatial detection and the measure of its magei (Gottman, 1970; Cafiero,
Busca, 1970; Ercole e Zonta, 1991; Casacchia et al. 2006, Parr, 2007; Bode,
2008).

This corpus of studies has somehow always focused in general on a broad
concept ofcity, in which the sociological and cultural aspect of ginlean nature
received, when it happened, an indirect and gross consideration. Since the aim of
these studies was to define the extension of a specific form of the urbanization
process (the metropolitan areas, citiksfacto Functi onal Ur ban
few attention has been given to the meso and rsicate of the urbanization. This
is due to the fact that in such an approach the overlap bewvban (cultural
dimension)and city (physical dimension)s not questioned: of course there is a
strong awaneess of the differences between different degrees of urbanization in
terms of sociological and territorial characteristics, but it is not assessed deeper.
The sociological nature of the urban environment is rarely analyzed, bringing to
an underestimationf éhe differences in territories and degrees of urbanity.

We would like to take back the distinction between urbanization, city and
urbanity, highlighting the fact that a common process, urbanization, can produce
different urbanitylevel environments, anchot only different patterns and
examples of citya-like land use. The two elements are, as obvious and as already
stated, interrelated, but not all thatdgy can be considered, in our view, also
properlyurban In this chapter we will stress further ghdlistinction focusing on

the main keywords adopted in the literature to define urban spaces and distinguish
them from norurban ones.

143

Ar



Defining a tool to detect the urbanity of spaces in the metropolitan context

5.1 Urban and urbanity measures in the literature

This distinction between different dimensions of the urban phenomisnoat
usually considered in the literature when it comes to be defined the different level
of urbanity of spaces (in particular for the distinction of urban from rural
settlements). If it is nowadays well recognized that the urbeal dichotomy is

not considerable valid anymore (Pahl, 1968ahov, Galea, 2002, and that a

more real continuum between the idealtypical poles of urban and rural spaces
must be considered, the methods and tools to measure this continuum are still
based mainly on traditionalays of defining urban space and urbanity.

The need to distinguish between urban and-urtvan spatial contexts is
relevant in many fields studying humanbehaviour since it is widely
acknowledged that it brings with it relevant peculiarities and impgaatgy on
individual experiences, opportunities, expectations and identity. For this reason
the literature working on the theme is quite wide, encompassing geographical
studies, medicine, urban planning, and many others.

The methods can be classified actiog to (1) the dimensions considered, and so
the indicators used (that could be summed up in five categorielafidauseand

built up soil populationdensity size territorial economic profile accessibility

ur ban ameni t i)e(R)dhegecgraphieahldvel af tataaollection and
analysis. Since the focus of this section is on the operational aspects, we will
review only methodological articles in order to analyse a sample of them, and to
highlight their pros and cons. Here we will analys@mme studies proposing
different operative definitions of urbanity, in order to show the main approaches
existing and their main characteristics. In the end a new proposal we made will be
presented.

5.1.1 A matter of density and builip soil

The concept of urbazation has always meant principally an increase of
population inhabiting urban contexts, phenomenon accompanied usually by an
increase in the built up territory, both due to residential and infrastructural land
development. The expansion of urban funtdics clearly linked to the increase in
impervious surfacesthat these functions need orderto be located in the
territory, and for this reason it has been considered as the traditional indicator of
the urbanity of spaces. The studies on the sprawlngmeenon take usually the
amount of built up soil as the key variable for the detection of urban expansion
(Harvey and Clark 1965; Ewing 199&ngel S, Sheppard SC, Civco DL, 2005;
Angel 2007): the main concern of this kind of studies is to follow the gwalof

urban development in order to monitor the potential negative externalities of the
loss of natural terrain and of the increase of the imperviousTsoitgch, 201Q)

and to determine the ecological footprint of this kind of process (Mufiz, Galindo,
2005).

Due to the specific aims of this kind of studies it is clear that some dimensions are
lacking in the definition of the level afrbanity of a territory, since the goal is to
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highlight the physical homogeneity and morphological structures progbesé
specific environments.

The main critical element in such a method is the fact that it considers
homogeneous (from a functional and sociological point of view) territories that
just share a common amount of impervious soil, being in this way unable t
distinguish between different contexts (since it is not the strict object of their
analysis). Anyway this is the most common approach adopted to measure the
level of urbanity of spaces, due to (1) the simplicity of the analysis and (2) the
strong compataility of data between case studies.

In recent years the increasing availability of satellite data have pushed the
possibilities of built environment measurement, making it easier, faster and cheap
(in terms of both time and resourcekpandsat programmefirst and Sentinel
project more recently, have produced a huge amount of data, freely accessible,
while at the same time the expansion of
process these data. As a result many studies had exploited satellite deéa o 0
detect the changes in the composition of the soil and of the land use, in particular
to measure the expansion of urbanized land.

Zhads work (2003) on Nanjing city (East
cluster of studies adopting satellite alaio measure the urban built up soil
expansion. The use of satellite data have produced a parallel diffusion of indexes
and composed indicators useful for the interpretation of the row information given
by those sources. Indexes derived from satellite daty according to the
different objectives of the researchers: the measure of snow presence for the
monitoring of glacial sitesNDSI) (Sidjak and Wheate 1999), of greenness
coverage for forests or agricultural land status (NDVI) (Achard and
Estreguil,199; Fernandez et al. 1997of water basins conditionsviEFeeters
1996) and so on. All of them anyway share a common logic: the composition
(mathematical) of different spectral bands layers, in order to obtain a final
measure, detecting particular kindssofil. This is possible since to every spectral
band corresponds a specific radélection behaviour (wave length) of the
different components of the soil itself, that, after a classification of the wave
lengths to be attributed to the respective spediiiel of soil, can distinguish
between diverse land coverage patterns.

Zha, following the same approach, proposes in particular a Normalized Difference
Built-up Index, in order to allow the automatic elaboration of the data, and the
distinction of the ar@s covered by urbanized soil from other kinds of lasé,

with a high level of accuracy and correspondence to the real characteristics of the
territory (92,6% as measured in the research).

5.1.2 Density of functions: population

Beside satellite data analysiether approaches are possible to measure the
gradient ofurbanity of space. Always in the literature on the sprawl phenomenon
other studies carried out different methods based not only on the morphological

145



Defining atool to detect the urbanity of spaces in the metropolitan context

and physical characteristics of the territory &éimel settlements, buin theurban
functions present in the space (Ewing 1997; Galster et al. 2001).

The first and most common function considered in the assessing of urban imprint
expansion is theresidential one operationally definedas the density of
population inhabiting an area (gross or net according to the denominator adopted
if the total area or the built up portion of it) this method measures the different
degrees of urbanity of spaces considering the amount of people living in it as a
proxy of the urban nature property. Of course the higher the presence, in terms of
density, of the population, the higher the urban level of the territamyg, 2003;
Anthony 2004; Davis and Schaub, 2005; Tsai, 2@8singeret al 20095.

Also literature belonigg to other field than urban sprawl studies worked in this
direction. Studies on the metropolitan development, even if strongly linked to the
ones on urban sprawl, have a specific connotation. Urban growth patterns are
always at the core of the researahd they are assessed using, generally, density
of population and amount of built up soil. In this case we can see a combination of
the methods aiming to objectives similar to those of urban sprawl literature: the
detection of urban and metropolitan morfgdgy and its structure, useful for
planningthe best location of additional infrastructures or facilities.

The study run by Heris (2017) is an example of the application of a population
density and satellite data based method for the distinction of difféypes of
metropolitan settlements in the US metropolitan contexts, according to their
degree ofurbannessor urbanity. He computes a net population density index,
based on the number of housing units per residesiatloped soil. In order to
better asess such a measure he defined the proportion of soil covered by built up
land potentially used for residential purpoéesising USGS satellite data on a
30mX30m cell grid, and attributing, for each census block in which cells are
included, the proportioha number of housing units to ey
the grid. Then the pattern of distribution of population density in the space is used
as a tool to distinguish between different kinds of territories, considering the
decay function of the index. Stemg from each census block a varying
neighbourhood threshold is considered in order to detect the average housing
density variation in the territory around each block. According to the decay trend
of the density (the farer the drop of density, the higherevel ofurbannessa 5

class typology of metropolitan settlements is produced, distinguishing between:

1) High density urban areas

2) Medium density urban areas
3) Low density urban areas

4) Suburbs

5) Fringes

** He did not consider as residential impervious areas of less thafy 84atuded from calculation
infrastructural areas (roads and similar), reduced the potential noise in the cell valuesi@assigna
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The approach is derived from a similar proposal by Biabd Shepherd (2004,
2013), who elaborated a method for the differentiation of tunahn settlements

in England and Wales according to the population density, computed thanks to the
availability of data on households location at the postal address(l€rmal grid
resolution).

Although these examples show a very interesting level of detail (the main focus of
their methodological design) no other functions are taken into consideration,
maintaining still the usual urbdwuilt up soil conceptual approach.

A common characteristic of all the urbanity measure methods (common to both
the examples here reviewed) is anyway the aim to build a measure applicable at
the smallest scale possible, in order to avoid the distortions due to the
administrative limits and hodaries in the computation, and so representation, of
urbanity. Computing density indexes of any kind of property can give different
results according to the territorial level of analysis considered, in particular strong
distortions are possible when cateying population density. Administrative
boundaries vary in size and structure and usually include various kinds of land use
areas, generating an underestimation of density values, since calculated on a too
much wide surface. A smaller territorial unit analysis can avoid or at least
reduce such an effect.

5.1.3 Land use and accessibility

In some cases also measures of mixed land use are taken into consideration, at
different level of complexity, distinguishing for example residential from working
areas (ppulation density/jobs density ratio) (Galster et al. 2001; Song and Knaap
2004).

Sohn et al (2012) present an example of this approach introducing another
dimension relevant in the urban sprawl research: the accessibility to different
functions. In their widy the authors adopt an accessibility measure technique in
order to detect the level of availability of urban opportunities for the population
inhabiting residential blocks in a portion of Busan city, South Korea. The idea of
considering accessibility inked to the recognized limits of a measure assessing
only the population or built up area density and the relative improve a different
approach can produce: a) it encompasses also people interaction with space and so
a more sociological dimension of theban environment and of the impact of
urban development itself on the territory and population, b) it can assess in a more
detailed way the different degrees of urbanization, giving a more powerful tool for
policy design (Sohn et al, 2012). The functiomefined as urbadetecting
dimensions, considered are: (1) commercial (or office), (2) industrial, (3) public
services, (4) urban neighbourhood parks and (5) urban forests.

Accessibility is measured for each residential blockf the study area
consideing the:

%5 75% of the r.b. are 3.000 Km.a on average
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1- Distance (network based) of the residents from the opportunities,
hypothesizing a negative relation with the level of urbagitgndy and
Niemeier 1997; Rodriguet al. 2006)

2- The amount (size in terms of land use proportion in each resideitkl) bl
of functions accessibld, positive relation (Handy and Niemeier 1997;
Rodrigueet al 2006)

3- The amount of people able to access the funcipmegative relatior?

The index adopted shows a better detai
level of urbanity when compared to the traditional methods. Differently from
traditional tools, in this case it is possible to detect also local changes in the
distribution ofurbanityin the space.

5.1.4 Sociedemographic dimensions

Beside functions distributionsually economigelated or employmentlated
functions (density of employed people in different economic sectors), other
dimensions detecting the soalemographic aspects of urban spaces are
considered for its definition and measure. Some studies ¢ighthe need to
embrace other indicators adrastructureqPlessis, 2001; Albrecht, 200&ince

in rural areas their density and level is comparably lower ithéme urban ones,

or indicators ofhuman capitalevel (Cecchi, 1999)assuming a lowettegeeof it
among rural population.

The inclusion of other elements in the territorial classification is probably due to
the specific objectives and also sensitivity of researchers belonging to fields other
than urban planning or remote sensing. An examplthisf different corpus of
studies is the medical research on the impact of urban environments on individual
health status \(lahov, Galea, 2002Hall, Kaufman, & Ricketts, 2006 In
particular for developing countries, scientific research has highlighted th
different pattern of distribution of diseases (and of their nature) in urban vs rural
contexts, due to the better infrastructures and living conditions existing in cities,
but also on the hazards existing in the cities linked to the unhealthy living
condtions of specific parts of the urban population (Harpham T. 1991,
McMichael AJ, Beaglehole R, 2000; Knudsen AB, Slooff R., 1992).

Due to the relevance of many sodiemographic properties in the definition of
urban environments, many studies criticizdr® timiting distinction between
urban and rural as dichotomous egdries Redfield,1947; Champion, Hugo,
2004 Schaeffer et al.,2012; Serra,Vera, Tulla, & Salvati, 20Ddhly and Adair

in particular proposed a new classification based on a more ceng@éhition
(2007): their aim is to detect not just the presence of a specific land use territory
but a more complex property they referred to wabanicity (as they call
urbannes®r urbanisn), adopting a more sociological concept of urban.

% The evaluation of population density contribution is negative since it is considered a measure of
potential competition for the access to resources, a source of congestion.
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For their pupose the authors developed a scale measuring the lewddanficity

of territories, working at théarangay level (2knf administrative areas) for the
collection and representation of data. The attention at the territorial detail of
analysis is so in liea with the main approaches of the urban sprawl literature
already presented.

The scale have been based on the collection of several urbanity indicators
(Montgomery et al., 2003)ere listed:

Population Size

Population Density

Communications The presene of phone service, mail, newspapers, the internet, cable, TV,
cellular phones

Transportation: The density of paved roads, and the availability of public transportation

Educational Facilities: The presence of educational institutions, including prynaad
secondary schools, colleges, and vocational schools

Health Services The presence of health services, including hospitals, medical clinics, mate
health clinics, family planning clinics, and community health centers

Markets: The number of Sat$ari stores (small, retail shops), and the presence of drug storg
grocery stores, and gas stations

The specific selection of indicators is affected by the particular context in which
the study is carrieda(developing country) but the dimensions coesadl cover a
good range of socieconomic functions.

A comparison between the statistical office definition of urban and rural
settlements and therbanicity scale here developed shows a correspondence of
the two measures for the extreme values of ut®nicity scale, but a strong
confusion in the intermediate values: this is due to the specific nature of the two
tools: one detecting a continuous propeudybénicity), the other a dychotomic

one (urbarrural). Theurbanicity scale allows for a more detall@escription of
space.

What is lacking, as highlighted by the authors themselves, in the method is the
consideration of distance from opportunities, for which a more complex
methodological design would be needed.

5.2 New methodological approaches to urbanity
In order to sum up the results of this review we collected all the main examples
presented in a table:
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Tab.8 - Overview of the prexisting recent examples of studies on urbanity indexes computation.
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Context ofthe research

Territorial level of

Pros (+) and cons

Authors year . . dimensions Indicators used . )
(case study location and aim) analysis
1 |Y.Zhaetal. City of Nanjing, eastern China - Land Use Normalized Diference 30X30m cells + overcome
. administrative
Built-up Index on raster grid boundari
OBJECTIVE: develop a method based on oundaries
Normalized Difference Builtip Index (NDB) LandSat 5 TM data + fine and detail data
to automate the process of mapping but disaggregation
areas. + easy and replicable
method on iferent
2003 contexts
- Focus only on
population size and
Land Use (built up land
No sociedemo
properties included
2 | Heris M.P. US metropolitan areas - Population density | - (net) Household density| 30X30m cell raster | + overcome
- Land Use in census blocks, grid (in which data | administrative
OBJECTIVE: 1) develop a method to identify corrected for the real buil{ from census tracts | Poundaries
settlement types in American Metropolitan up surface in each block.| have been + fine and detail
Areas, distingishing among high, medium an ' disaggregation
2017 | low density urban centers, suburbs, and urbz ) ) transformed)
fringes; 2) to depict and compare general - density decay functions
- - - Focus only on
metropolitan structures across the nation; 3) around each cell lati . d
evaluate the location of recently developed (following Bibby and population size an
dwellings in relation to settlement types and Land Use (built up land
structures and estimate growth trends. Shepherd example)
3 | Peter Bibby England ad Wales - Populaton density | - household density (two | 100X100m cell + overcame
&John - economic scales: local and broader| raster grid (data adm'n'St_fat'VG
Shepherd OBJECTIVE: develop a method to identify | characterization in different thresholds) coming from the boundaries
2004 | settlement types in english rural contexts farm, tourist, other - prevalent kind of postal code 10m + fine and detail

(settlements below 10.000 inhabitants).
A preliminary distinction between urban and
rural has been done according to the populaf

size of settlements.

busisnnesses

activities located (Land
Use mix)

grid dataset and )

disaggregation

- focus on rural territory
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- Focus only on
population size and
Land Use (built up land

Sohn et al Busan, Korea - Population size | residents accessibilit| Residential + overcome
OBIECTIVE:Athouch measurnmmy | 21 GENSTY to services and blocks(7so of | fdminetralive
basod o morph'olég‘;‘fg Sonoeptualy simple amenities on a et LeS'dent'al blocks | * fine and detal
and easy to implement, it is of limited use for| ~ Street network network ave an areasize ol | gisaggregation
deriving implications for urban planning. The| accessibility to (1)commercial (or office) 3365 mor smaller) + consideration of
study aims to develop accessibilligsed urbanspecific functions, (2) industrial socicdemo dimensions
sprawl indicators. For this purpose, it employ . . ’ . + inclusion of
two accessibility basesprawl indicator amenities functions, (3) public T
cateaori A ] services, (4) urban accessibility to

gories gnd develops the!r measures: ' , opportunities
accessibilities to urban functions and open neighbourhood parks and (5 PP
space. urban forests. .

2012 - approximation of
households and service
localization at
residential blocks
- a walking threshold ig
not defined but
approximated to ¢
friction coefficient in
the distance tq
opportunities
computation.

Dahly and Philippines - Population size Population size and | Barangay (2kmn + consideration of

Adair and density density administrative socicdemo
OBJECTIVE: most researchers still use a pg areas) dimensions

2007

measurement of urbanicity, the urbamal
dichotomy.

The article goal is to consitt a scale of
urbanicity in order to investigatbe effects of
urbanicity on child health in a thremuntry
comparative study of China, Russia, and the
Philippines.

- Availability and
concentration of
urbanspecific
amenites

- lack of distance
(accessibility)
dimension
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If compared distinguishing for the dimensions or indicators considered, a better
analysis of thalifferent approaches can be done. We can see that all the studies
have as a common aim the usage of a method based on the smallest territorial
scale possible: 3 on 5 adopt a raster grid analysis and representation method,

while two the residential block gpcels (smaller than administrative areas

surfaces).

Tab.91 Comparisorbetween thelimensions considered in the main examples presented.

Dimensions/properties considered
Overcome of Output
Authors | year | administrative Built-up | Population Socio Accessibility | - territorial
limits - demo to level of detail
land density di : -
imensions| opportunities
1| Y. Zhaet
al. Yes Raster grid
2003 (raster) X (30mX30m)
2 | Heris
M.P. Yes Raster grid
2017 (raster) X X (30mX30m)
3 | Peter i
. Population .
Bibby Yes . Raster grid
&John 2004 (raster) dgnsrgy)/( as X (100mX100m)
Shepherd proxy
4 S|Ohn . Yes Blocks residential
a 2012 (residential X dimension X X block
block) as a proxy
5 | Dahly Yes
aAgd. 2007| (residential X X Res;gg?tlal
ar block)

Regarding the dimensions/indicators the built up land is indeed the most common
tool used for the detection of the urbanity, being present in 4 on 5 methods, and
exclusive in Zhaots wor k. Popul ation densi
while sociedemo indicators (urban functions) are considered in only 2 studies.
Only the Sohn et al work then take into consideration also the accessibility
(distance) to the opportunities, but in the operationalization of the analytical tools,
due to the laclkf detailed data on population density, information on residents is
approximated to the size of the blocks. Distance friction is also not precisely
addressed, attributing an arbitrary friction factor. In adopting a walking
accessibility measure the defion of a walkable threshold is important in order

to define the plausible amount and kind of opportunities reachable by walk.

As we can see the complexity of the urban phenomenon is broadly
acknowledged, the need to consider it as a continuous propetttg ispace is
usually accepted, but the methods adopted to operationally define the level or
urbanity of places are still very variegated.

We would like to stress the need for a more complete methogdrhbanity
definition, able to take into consideratiotl #he dimensions considered in the
literature, but enhancing the role of ped@pkepacefruition, believing that what
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distinguishes urban spaces must be detelcteking at the interaction between
people and physical space and not just on its morpholodgnal composition
Economic factors <canodt be enough for
the degree of existence of urban opportunities and of the accessibility to them of
the people living those spaces (cfr. Chaptexs3).

Another relevantissue is to produce a representation and analysis of the
phenomenon the closest possible to its actual spatial behaviour. In this sense is
central the need to work on the level of territorial detail of the data, both in the
source selection and output.

Among all the examples here presented the proposal by Sohn is one of the best
and most complete, including the main themes and dimensions taken into account
by the recent literature. He also highlights an interesting perspective, the adoption
of Accessibility as a conceptual and methodological tool to study urban
development and its phenomenology. This opens a rsmate analytical
approach to the urban studies, useful to measure more precisely the evolutions of
urban phenomena. But it is also useful to ulimkera methodological issue, often
hard to be faced. In this case unfortunately the output representation and territorial
description seem to be lacking somehow: the decision to keep the residential
blocks as a territorial unit for the representation efrébsults (even if the analysis

is run on a raster grid of 1Imiles squared cells) limits the power of the method: it is
still limited to the administrative boundaries. This can be a not relevant issue in
dense inhabited areas, as highlighted by the aushmae the differences between
blocks would be lower in termsf densityof functions, but the relevance of the
argument increases when other kind of territories are investigated. In fact due to
the lack of detailed information on the number of residentsaich block, the
population density was for necessity approximated to the size of the block itself,
but blocks, normally, when designed for statistical purposes, are bigger in rural or
periurban areas, enclosing a bigger portion of undeveloped land.

We will try to avoid this fallacy, working as much as possible on the spatial
representation of the data in order to overcome the distortions due to
administrative boundaries effect (the-caled ecological fallacy or modifiable

area unit problem, Sohn, 2012).

5.2.1 Pedestrian accessibility to services as a tool to detect urbanity of
spaces

The study on which our proposal is based, was formulated originally to define,
measure and describe the composition of -pdyan areas in the Milan
Metropolitan Area. The studstarted from a definition of periurban environments,
conceived as spaces located in between (conceptually speaking) the two ideal
types of urban and rural. Basing such a reasoning on the concept ofrunddan
continuum (as developed by Pahl, 1966)the urbanity of spaces can be
conceived as a continuous property in spaaeconsidered periurban settlement
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as places characterized by an intermediate levedb@inity. The main aim was, as
a consequence, to find an operative definition of this property.

Our proposal for a different definition afrbanity origins from the concept of
accessibility and the different mobility choices available in different urban
contexts: from the literature on penban phenomenon (Le Jeannic, 1997c;
Eymard |., Seguin S.,000) is acknowledged that the main characteristic of this
kind of settlements consists in having a peculiar moksiijye population. Since

the morphological and structural nature of peban areas, scattered in the
territories around the main centemprphologically isolated from the built up
continuum expanding from the main cities around which they are located, and
characterised by a small population (eveninf general fast growing), the
opportunities located there are less and farer than in anbes areas. According

to the principleof agglomeration economidle lack of a consistent amount of
demand cannot sustain a level and degree of amenities and opportunities as high
as in urban centers. The functional dependence (in terms of jobs antkservi
from bigger and higher level centefs the hierarchy of the metropolitan
territories) is another indicator of this condition. The consequence of such a
situation is that the main way to have access to opportunities for the population
inhabiting thes contexts is to use a private mean of transport, most commonly a
car. Literature shows that the amount of cars and kilometers driven is higher in
suburban and petirban areas, due to this strong interdependence from the other
main centers to which themhabitants are pushed to commute daily (Le Jeannic,
1997c; Dupuy, 1999; MottBaumvol, 2007).

From these evidences we derived that, since distances are so big to force people to
use the car to access the opportunities they need, the level of pedestrian
accessibility to services will be low, at least lower than the one that can be found
in urban centers. At the same time, always adopting the ‘ndbahcontinuum
theoretical framework, the availability of services, at least for the low level and
daily ones would be higher than the one of properly rural settlements. The main
difference between rural and perban settlements is due to the different relation
with the main urban areas: if for the rural contexts is possible to talk about
peripheral territorie (in the metropolitan frame), the same cannot be said for the
periurban settlements, strictly linked to the main centers, functionally speaking.
If both kind of territories are characterised by a general morphological isolation,
the same cannot be agsérfrom a functional point of view.

If we would like to summarize the observation produced until now the following
table could be created:

Urban-Rural continuum conceptualisation

URBAN RURAL

— O
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Tab.107 Scheme representing the difat properties of areas inside the Urbkural continuum.

Urban centers

o Peri-urban Rural settlements
caracteristics

Middle -low size
(threshold definition hard
Big dimension and size to be defined due to the Low size of the settlements
grat variability in the
periurban structure)

Compactnesof built up Diffused and scattered Scattered settlements

areas settlements
Variety and richness of . . Basic level of services or
, - Basic level of services
service provision lack of them

Functional centrality and  Dependence from main
attractivity of the center for or other centers in the
the territory around territory

Morphological isolation
- from other centers Morphological isolation
(tendentially)

Peripheral location (and
functionings)
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5.3 The metropolitan nature of a differentiation

In our description of the urban characteristics we introduced a relevant dimension:
the metropolitan frame of the nowadays urbanization process. The complexity of
the current development patterns of urban territories has bedighigt by the

new recent literature on the urbanization process, describirspliatering
urbanism mode (Graham, Marvin, 2001) oregionalization of the city edges

and scope (Storper, 1997; Soja, 2010), or everemaiess continuous city
(Burdett and Sdjic, 2007) until the already discuss@thnetary scope (cfr.
Chapter 1). What is clear is that the always stronger interrelations between
environments and spaces has enlarged the scope at which the understanding of the
urban processes is possible. It sedimat it can be put always a bit further and
new elements, relations and phenomena come into the visual frame and add some
information to the understanding of the broad and complex picture.

For this reason, if it is fundamental to look at the micro scateder to better
distinguish what is urban (in our interpretation) from what is city, we cannot avoid
to look also at a broader scale in order to better understand how does this urbanity
can change and acquire different shades. It is from the intersbetiveen these
two levels (micrahesoand macrpthat a better understanding of the urbanization
process can be assessed.

In our approach we will consider as the most suitable level for the analysis of
this interactions the metropolitan scale, derivemnf the anglosaxon tradition of
Functional Urban Areas, conceived as functionally integrated territories,
encompassing different degrees of urbanity and different interpretation of this
property. Working on the metropolitan area frame is useful to aveidisk of
limiting the analysis to an administratlyedetermined territory, like the city
limits, but it can just replace the same issue just at a different level, a higher scale.
The definition of the metropolitan boundaries is a hard and debated asseast
in Italy, where our research is born, since universal and definitive functional
definition of it is lacking and many attempts have been made to address this
argument.

We will adopt a recent proposal for its definition (Boffi, Palvarini, 2013t Has

been discussed in an our recent work (Colleoni, Caiello, 2013), and that produced
an interesting representation of the Italian terribospetropolitan structures, in
particular from a methodological point of view. It highlighted in particulartHer

case of Milan, the existence of a conglomeration and network of centers, prelude
(or proof?) of a potential cityegion: the metropolitan area of Milan, a territorial
context strictly interrelated and covering an area of about 8.080dxtended on

mor e than one third of the Lombardy region
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5.4 Research questions

This work hasthreemain declinationsa diachronic oneacomparativeone and a
methodological one.

In the next section we will present our proposal of metropolitan zoningeof t
Lombardy regiod gerritory, in order to answer to the following research
questions:

Diachronic
1) How did the Metropolitan Area of Milan and its saleas(as defined
through our methodological proposa&fange in terms of territorial and
socicdemograplt characteristics in the int@ensus interval 20020117
Did it expand? How?

Comparative

2) we will thensee how does it relate with the already seen interpretations of
the Metropolitan Area of Milan.

3) In a comparative way we widdopt the same MetropolitéArea definition
method in the French context in order tantroduce a different
representation of the metropolitan areas of the countryaodnfront our
proposal with the INSEE one.

4) We will then focus on the specific case of Lyon city (Lyon Metropatis
order to confront our proposal of MA with the otheawadays existing
representations of it (armqtesentedn Chapter 4).

5) The same criteria for the distinction of different degrees of urhanity
through the pedestrian accessibility measwikt be adgted in the French
case in order to draw a zoning as well as done for the Italian case, and to
study its sociedemographic composition and variation (with the data
available).

Methodological

6) Finally a method for the walkability detection of the Milan dngbn
Metropolitan Cities will be applied in order to analyse more precitieiyn
through the crowly-based pedestrian accessibility measure applied for
the zoningthe accessibility variation in the two contex®sos and cons of
these two methodfenwill bediscussed.
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Chapter

Chapter 6

Mi |l an Metropolitan Areads zoning:
and 2011.

As already stated, the urban phenomenon cannot be limited to the city scale, at
least in its traditional interpretation (cfr.Chapter &jce the ways in which the
urban territories evolve invest bigger and wider contexts than in the past. The
scope at which observe and study these urbanization processes must be wider and
bigger as well.

Our attempt will start from a study already runanprevious work (Colleoni,
Caiello, 2013). In that case the scope of the analysis of the urbanization process
was the metropolitan scale, a definition of which was needed in order to analyze
its spatial and sociodemographic characteristics.

Metropolitan stidies (cfr. Chapter 4), produced different definitions in time of the
Metropolitan boundaries. Our aim is, in this section, tprogpose a method of
classification of the Milan Metropolitan Area, in order to produce a zoning of the
Lombardy region territy according to the different degrees of metropolitan
functions concentration (that we will catietropolitanity and urbanity that can

be detected there.
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6.1 A metropolitan index for the Lombardy region

Metropolitan definitions are variegat as seen, but one of the main approaches
shown, the DUS model, is the most followed and adopted in the literature, both
from single researchersodé studies and
the DUS model, then evolved into the FUA modbiEs the concept of
metropolitan functions, a specific set of domains of activities, whose
concentration differs in the territory, agglomerating in the main centers, especially
for the central functions (Christaller, 1933), the high level activities (@jtur
health, political direction,...).

At the core of the FUR concept lies the agglomeration principle, as constitutive

bet we

Nat i

el ement and origin of centersdé generation

interconnections between them. As we have seen int@hépthe agglomeration
process has been the engine of the constitution of the urban settlements, exploiting
the so called localization economies (and more specifically urbanization
economies). This produced since thd" t@ntury a flowering of urban ctns,

and the increase of their dimension (in terms of size and economic relevance).
This process faced a new phase during the shift from°tigerieration metropolis

to the 2% generation metropolis (Martinotti, 1993). The main change in this phase
was lrought by the increase expansion of urban functions into the territory around
the main cities, due to the complexification and expansion of mobility
infrastructures. Without going too deep inside this argument what emerged was a
new model of urbanizatiorhat invested a territory much bigger than in the past,
causing the loss of precision in the delineation of the different contexts inside it.

6.1.1 The metropolitan zoning in 2001

The study on which our analytical method is based, was formulated originally to
define, measure and describe the composition of periurban areas in the Milan
Metropolitan Area. The study originated from a definition of {jueban

environments, conceived as spaces located in between (conceptually speaking) the

two ideattypes of urban andural. Basing such a reasoning on the concept of
urbanrural continuum (as developed by Pahl, 196®)could conceiveirbanity

as a continuous property in spaeed, as consequence, periurban settlement as
places characterized by an intermediate levekbénity (crf. Chapter 5.2.1

So recapitulating we could consider perban territories areas characterised by
an intermediate level of pedestrian accessibility to daily services, and so also by
an intermediate level ofirbanity, and located in the mrepolitan fringes of
metropolitan areas. From the detection of what is-dyan we will then produce

a general classification of the other metropolitan territories, highlighting their
different levels olurbanity andmetropolitanity the latter measurinipe degree of
metropolitan function concentration.

In the following section we will explain the method applied to operationally
access this.
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6.1.1.1. Building the urbanity index from pedestrian accessibility
As shown in Chapter 2, accessibility can be detectddaasured in various and
different ways. It appears to be very useful for our aims due to its capacity to
detect not only the physical characteristics of the environment usually adopted as
the main key to interpret and measure the extension of urbarsggaceChapter
5), but also the relation between the environment and the population living it.
The literature shows many and different ways to measure accessibility: as shown
in Castrignano et al. (2012) the most common isgéegraphical or proximity
approach, based on gravitational models, for which accessibility is conceived as
the distance to be covered in order to access to opportunities (Hansen 1959;
Ingram, 1971).
Many other approaches are possible, each focused on a peculiar aspect or
analystical dimension relevant for the accessibility detection. Following the
classification developed in Castrignano et @012 we can enlist also the
economic or functionalist one, based on the measure of the costs connected to the
reaching of opportunities; thdilitarian, where the combination betweparallel
decisions and choices among different travel possibilities is evaluated ( ); the
temporalist one, based on the consideration of time as an element of cost and
friction (BenAkiva, Lerman, 1979). The infmational is, at last, based on

Castellsdéd works and the consideration of
networks in which individuals are inscribed as elements enhancing or reducing
peopl edbs access to opportunities (Castell s

Our approach wilfollow the first methodology, working on the intersection of the
demand and of the supply of opportunities in order to measure the different levels
and shades of their interaction. The level of accessibility will be measured
comparing the density of thervices and their magnitude (defined as the number

of employees associated to each service considered) and the density of the
population resident in the areas covered by the attraction basins of the services
themselves.

6.1.1.2. Operationally defining accessib¥it

To obtain the goal described above we will operationally define the two elements
the interaction between which perf@nthe measure of the accessibility.
Accessibility, according to the first approach described, is conceived as the degree
(possibility) for a person or a group of people to access to a specific opportunity
or set of opportunities. Our scale is local, since the kind of accessibility
considered is a pedestrian one.
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In the literature the average distance in order to consider accessible by walk
service or place is usually defined in-18 minutes walk or c.a. 400m radi(is

from its location Boffi, in Castrignano et al2012; Icma, 2011). For this reason

we developed two analytical tools:

- the Accessibility Basins conceived as thdistancearea from an opportunity in
which the opportunity itself is reacheble by walk easily.

- the Neighbourhood Areas conceived as the area reachable by walk from the
location of the residence, a way to define the neighbourhood limits.

Both the elements were theconstructed following the same method. The data
adopted come from the National Census (2001 and 2011), providing data on
population characteristics and of employment and economic activities at a very
detailed territorial level: the census tract, the sesalerritorial unit in which the
country is divided for statistical purposes. The whole national territory is covered
by a mosaic 0882.534 parcet§, of various size (on average in the urban centers

a census tract is comparable to a square of 200x2{@@r) mcluding a maximum

of 2.000residentpeople.

The census tracts have been then imported in a GIS environment and converted
into their centroids (their geometrical centers). In this way we could get as close
as possible to the real localization oftliboresidences and services, since,
especially in urban areas, the census tract correspond to a block of buildings, in
some cases also to single big buildings. This is not the case in countryside areas,
where the surface include also natural spaces, buéveeof approximation can

be considered suitable for our analytical purpose.

In Fig. 23 we present an example of such procedure as applied to the center of
Milan: in particular the area of the Castello Sforzeiscmoomed, in order to show

a concrete application to our case study.

For each census tract (and so each centroid) few indicators are considered:
T For t he Nei gh kdefinittoh theredideAt papudasion
1 For the Accessibility Basinsthe number ofemployeesn three different
kind of servicesbars (cafés);primary and elementary schocdsdlocal
stores”.
The choice of the services to be included was based on the need to consider a set
of local level and daily use businesses. Since the aim obthastto detect the
pedestrian accessibility, the kind and level of opportunities to be considered must
be the easiest to be found in all the contexts, avoiding specialised services and

>’ The radius distance can bensidered as an euclidean distance
thresholds,corresponding to a 10 minutes walk parcour on a street network. This is a
minimum threshold, since it can vary according to the specific amenities considered.
Other similar proposals can be found-srsyth,2000; Lindsey et al., 2001; Nicholls, 2001;
TheTrust for Public Land, 2004; Wolch et al., 2005

°81n 2001. For the year 2011 their number increasetD®678

9 With local stores we consider all those commercial activities of neighbourhood level (shopping
malls and big supermarkets are excluded). A detailed list of the activities included can be found in
the appendices.
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preferring quotidian onesince all the services considered arehef $ame basic
relevance and no criteria for their differentiation could be defined without
arbitrary decisions we opted not to weight the various opportunities included in
the accessibility basin€nly the size, in terms of amount of employees belonging

to the establishments present, has been considered.

The issue of the amenitieso stwdes: thédt i ng
weight (and so the relevance in the indexes computation) can be attributed
according totheir importance for the specific palgtion under study. Age,
gender, social status, are examples of individual properties able to impact on
relevance perception of the amenities present in the spa@mn conntected to
different needs and lifetyles, and as a consequence a different et o
preferenciesThese properties can also impact on the specific perception of the
neighbouring space, and in this sense, as already highlighted in chapter 3, impact
due to the beliefs belonging to different persons, the travel behaBd®iB (
Usudly those information are collected through surveys and interviews on the
study population Kestens, Y., Chaix, B., Gerber, P., Després, M., Gauvin,

Klein, O., ... & Patte, M., 2016)or focus groupsWitten, 2003, or otherwis just
hypothesized on an arbitrary, but reasonable, basis.

In order to build the buffers around the centroids (approximated location of
services and residenceslernel densitymodel(cfr. Box 3) is applied on the data,
produci ng populemplayeendersitied sugaees. \A$ exmaméd in
box 3 the Kernel Model builds on the data source (in this case the location of
residences or services) a 3D surface, whose height is the value of the property
analysed (population or services density) and whiosnd width is defined in
400m radius (as stated in the previous section, the accessibility threshold
commonly adopted). The value of the property decreases according to the distance
from the source point, reaching 0 at 400m from it. The intersectidmeafurves
creates a common surface for both the properties.

The Fig. 23 andFig. 24 exemplify this phase showing the same area of Castello
Sforzesco in Milan.

Fig. 23- Population density surface 2001. Castello Sforzesco area, | ggx 3
Milan. (hot colourd high density; cold colouris low density)

Kernel Density Model

KDM is a common tool used tq
represent density of properties in th
space. The tool draws a Norm
Gaussian Curve on the data souf
location (points) whose height i
proportional to the value of the
property epresented. This heigh
represents the maximum of the cur
(in correspondence of the data souf
location), degrading then as far as t
distance from the center point grow|
following a Normal (3D) pattern.
The intersections of density buffe
Source: our elaboration on Istat data 2001. of close pints generate aontinuous
surface in the space

163



Milan MetropolitanAr eadés zoning: a comparison bet we

Fig. 2471 Services employeésensity sirface 2001. Castello
Sforzesco area, Milarhot colourd high density; cold
coloursi low density)

Source: our elaboration on Istat data 2001.

In this way we have transformed and translated the information collected and
represented on a vector elerh@he census tract) into a raster surface: a raster is a
regular grid of squares having the same dimension (in our case 50x50m), in which
every cell acquires a specific value of the property represented. This allowed us to
describe also in its spatial démsion theaccessibilityproperty, being freed from
the Iimits due to the statistical areas?o
be referred to the territorial level at which they have been collected, but their
representation is in this way difent, allowing to overpass the spatial
delimitation of the former.

The differentcolours highlight different levels of the properties represented:
the scale goes from low values and coddburs(dark blue, blue, etc.) to hot ones
(red, dark red) and highal ues. I n the picturesé exampl
behind the Castle (nortvest part) is covered by a blue area, showing both low
levels of population and services, while in the serdht part (corresponding to
the Duomo area) a low level of popite (Fig. 23) is counterposedo a high
level of servicesKig. 24).

6.1.1.3. Setting the thresholds for the different levels of urbanity
Now that the two properties composing #lements of the accessibility measure
are computed the next step is to combine the two. Unfortunately a numeric index
cannot becomputedin this situation, since it would not be able to distinguish
between both high or low levels of population density sexvices density. For
this reason we opted for the computation of a morphological index of urbanity,
confronting the different areas according to the different level of densities or (in
our view)urbanityrecorded.
For this purpose thresholds for the défon of highmediumlow levels of the
two properties had to be defined. In order to set these values a selection of
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potential periurban settlements is considered as a sample. The criteria for their
individuation are the following:

these settlements mube located in the urban fringes of the metropolitan area of
Milan (cfr. next section for its definition)

low density of the built environment and low height of the residential buildings must
be present (assessed visually through satellite images)

high digontinuity in the built environment around the settlements, at least 200m of
distance from the closest settlenfént

non contiguous areas of belonging, in order to diversify as much as possible the
sample.

low demographic size (considered following the INSS8assification between 2.000

and 10.000 inhabitants)

a high increase in the resident population compared to the previous census (higher
than the regional average increase rate between 2001 and 2011)

> > > > > >

Four municipalities have been considefedonate (MI) Busnago (MI until
2004; now MB), Arzago doAdda (BG), Cura Ce
can be seen iRig. 25.

Fig. 251 Location of the sample municipalities (in red) of the Lompaetdjion(divided
into provinces)In blueline the border of the metropolitan area in 2001.
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The municipalities-sampleare:
C1_Arconate (Ml)

C2_Busnago (Ml until 2004; now MB)
C3 _Arzago d6éAdda (
C4_Cura Carpignano (PV)

¢ Criterion adopted in the French context for the definition afidan unit(INSEE).
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For the thresholds definition we confronted the distribution of densities with
satellite images of the municipalittsample: we looked for a minimum value
useful to cover the whole settlement isolating it from the rest of the territory. This
process generated the following output:

Fig. 261 Exemplification of the thresholds definition: Arconate.
(first image: the municipality; secdrimage: the population
density extension; third image: the services density extension).

Source: our elaboration on Istat and Esri data.
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If for the population density surfaces the threshold definition has been easier,
since the distribution of the opulation is more homogeneous and less
concentrated in space, the same has not been for the density of Janwedsw

in the picture above)Since the intersection between the two surfaces in this case
(like in the others adopted as samples) wouldehaot given an efficient final
result (excluding areas strictly contiguous and continuous to the one enclosed into
the overlapping surfaces) we decided to identify as-ymban those areas in
which the population density was at least medium (not lower tte one useful

to cover the samplsettlement surface), and the level of services not higher than
the one found in the sample settlements. This means that there is not perfect
correspondence between medium level of population density and servicest but th
periurban areas must have a population density not below a certain level and a
service equipment not bigger than the one defined as m&dium

In picture 4 the result of the threshold definition is shown for the whole Lombardy
region. Three different cagjories are represented: high urbanity (in yellow),
medium urbanity (in blue) and low or no urbanity (in light blue). At a first sight it

is clear how the high level of urbanity is concentrated in the main centers (Milan
especially), but also distributeah ithe territory, representing the cores of the
smaller urban or suburban centers.

®1 Attemps with a broader threshold of 600amd 80no f b uf fer 6s radi us was
overlap was not satisfying as well. A threshold sensitivity analysis should have been run in order

to define the best one to be adopted. Technical observations have been correctly risen during a
presentation of the wkiin a seminar (LISER internal seminar"®®Rlay 2017) highlighting the
opportunity to consider different accessibility thresholds in different contexts and for different

kind of services. Time constraints and technical limits forced us not to furthersadtiese issues.
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Fig 271 Classification of the Lombardy region territory into high (yellow), medium (dark blue), low (light
blue) levels of urbanityScale 1: 1.00000

Source: our elaboration on Istat data (CensimdattaPopolazione e delldbitazioni 2001)

6.1.1.4. A Metropolitan Index definition
As can be seen from the urbanity indexads
urbanity can be found in all the contexts the region, from areas in strict
continuity and contiguous to the main cores (Milan included) to isolated zones in
the Alpes (Northen part of the region) or in the rural areas in the south (not
included in the frame above).
Although not all these areasrt be considered as having the same functional
nature: suburban centers contiguous to Milan are for sure physically and
functionally diverse from settlements in the patban plain between Milan and
Bergamo. This is due to different location centers carehnside the interacting
network of urban settlements. As shown in Chapter 4 the growth of densities and
functions in the metropolitan areas created the conditions for the emergence of
new urban structures, constituted by networks of centers, as highligh
particular by Graham and Marvin among the others (2001). The strength of this
forces is diverse inside the metropolitan contexts and so also the
phenomenological manifestation of urban centers, while diverse too is, we
hypothesize, the charactercstiof the population inhabiting them.
In order to represent and take into account these diversities we worked on a recent
definition of metropolitan areas developed by Boffi and Palvarini (2011), based
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on the analysis of the metropolitan functions andtteral interactions, elements

at the core of the anglosaxon conceptual definition of Functional Urban Regions.
As showed in Chapter 4 the main functions usually considered as fundamental
elements for the definition of metropolitan areas domains are wdramections

and interactions, operatively defined through the commuting flows between
centers and the degree of presence of specific (both central arcemiosl or
traditional) economic functions.

The metropolitan functions defined by Boffi and Palvaane derived from a
classification proposed by Ercole and Zonta in a past contribute (1991): a)
residential, b) production, c) services, to which is added the mobility (as a
measure ofterritorial interrelation), represented by the fluxes of people, for
studying and working reasons, between centersTdh 11 is summarized the
operational translation of these functions:

Tah 117 List of metropolitan functions considered and indicatoesifer theiroperationalization (ATECO
2002)

Class Metropolitan Function Indicator*
Residential 1. Residing Resident population
2. Manufacturing activities Employees irsectionsC, D, E, F (no group 221)
3. Financial and insurance activities Employees irsection J
Work 4 RE activities Employees in grou@01, 702, 703
Employees in grou@21, 642, 724724, 726, 921
5. Information and communication 922,924
6.  Professional, scientific and technical Employees in group31-732, 741744
activities
7 Commerce Employees in group21-524
Commercial 8. Acgqmmodation and food service Employees in group51, 553555
and leisire activities
services 9. Assoclationism Employees in group91-913
10. Arts, cultural and sport activities Employees in group2s, 925927
11. Human health and social work activities Employees in group51
12. Secondary Education Employees in group02
sp:r?/liiges 13. Tertiary Education (Universities) Employees in group03
14. Public Administration Employees in groups1-753
15. Social Assistance Employees in grup8s3
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Class Metropolitan Function Indicator*

Employees in section | activities (no group 642
16. Transports ploy (no group )

Fluxes 17. People Mobility Study and Workelated commuting flows

Source: elaborated from Boffi, Palvarini, 2011.

To each function one or more ATECO sector is associated, in order tormeas
the presence and degree of its relevance in the territory (operationally defined as
the number of employees in the different activity groups composing the sectors).
17 indicators are in this way proposed, divided in 5 main dimensions (services
functionis divided into 2 different ones: public services and leisure services).

6.1.1.5. Technical procedures
The data adopted come also in this case from the National Census, at the census
tract territorial level of detail for the population data and at the muni@pel for
all the other variables. For the analysis of the functions distribution a Kernel
Density Model has been applied as wel/l or
centroids. In order to build up a syntheticlex of metropolitanitya Principal
Comporent Analysis is run on the raster cells of the surfaces obtained after the
application of the Kernel density model. The result showed a high level of
correlation between the indicators and the existence of a common factor able to
explain alone about the % of the variance. This factor has been considered and
interpreted as the measure of the level of metropolitan nature of the spaces, the
metropolitanity
Once mapped the index, the authors adopted as threshold for the boundary
definition and distinction keveen metropolitan and neanetropolitan, the average
value of the inde¥ (blue line in fig. 5). An internal sulevel is thendefined,
delimiting the territories with a specific concentration of the index, representing
the metropolitan poles, the main censt of the metropolitan area, and their strictly
surrounding areas (orange line in fig. 5). This-Buel is obtained computing the
GetisOrd Gi* statistic, adopting an inverse distance criterion for the definition of
the computing threshold. Such a smlatallow to highlight the most similar areas
in terms of metropolitanity index values?®o
1 standard deviation from the mean valpi@K areas irfFig. 28)

%2 The threshold has been defined computing the @atisGi* index(Getis, Ord, 1992)a

measure of thelustering propensity of a set of features in the space. The resuieotes and-p
values tell where features with either higHaw values cluster spatially. This tool works by
looking at each feature within the context of neiglrirgy features. A feature with a high value is
interesting but may not be a statistically significant hot spot. To be a statistically significant hot
spd, a feature will have a high value and be surrounded by fathemres with high values as well.
(for further details, see http://pro.arcgis.com/enigpp/tootreference/spatiadtatistics/khow-hot-
spotanalysisgetisord-gi-spatiatstati.htm)
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Fig. 28 i Overlap between the metropolitan index and the urbanity morphological index applied to the

Lombardy region territory (2001).
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A further sub area is in the end defined in order to underline the presence of a
zone with the highest values of the distribution: the metropolitan core.

This zone covers the entire municipality of Milan and repretenhucleus of the

MA. In this case the threshold is defined looking at the index distribution and
adopting a power of 5 in the classification of values, the choice is highly arbitrary
but it allows to highlight a peculiar break in the index distributewen if not
precise, corresponding to the location of the metropolitan core.

As can be seen the metropolitan area includes a portion of the urbanity index
polygons, suggesting the existence of an important variety of urban settlements in
its territory. The extent of the MA goes even beyond Lombardy regional borders
on the west side, enclosing also the city of Novara (in Piedmont region),
historically strongly connected with Milan. In order to distinguish the different
settlements we will cross up the tivalexes Tab12).

The resulting classification is composed by 12 categories, product of the
intersection of 4 metropolitan classes (3 included in the metropolitan area and 1
nonmetropolitan) and 3 urbanity classeAn additional class also exists,
representing isolated levels ofetropolitanityhigher than its mean, but located
outside the main metropolitan area boundary, and for this reason not included in
the metropolitan realm. These areas correspond mainlettiereents rich of
tourist activities or services infrastructures increasing the level of metropolitanity
in those spaces. An example of this kind of territories is the Val Camonica
(Camonica Valley), located above the Iseo lake, a touristic clusteruaded by
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two national parks (Alto Sebino and Adamello parks). This first kind of exclaves
is typical of the northern part of the region, where, due to the natural amenities of
the territory, the settlements are usually important touristic attractors. Other
metropolitan exclaves can be found also in the southern part of the region (this is
the case for example of Mortara), where the infrastructural relevance of the
settlements is prevalent, due to the presence of regional relevant transportation
nodes or oprovincial capital cities (the case of Cremona).

Tab127i Product of the crossing of thérbanity andMetropolitarity indexesPercentage values in
parentheses are computed on the whole region as a total (sa&a#4 km; population 20019.033.602).

Urbanity
high medium low total
Core Core Nucleus Periphery Residual (core)

Surface (0.34) Surface(0.43) Surface(0.10) Surface (0.87) XMetropolitan
> Pop (12.93) Pop (.09) Pop (002) Pop (14.04) territory
S [| Sub-poles Sub-poles Nuclei Suburban Residual (sub
= Surface(0.41) Surface(4.35) poleg Surface (6.52)

c Pop (10.58) Pop @1.58) Surface(1.76) Pop 3291)
8 Pop (075)
§_ Metropolitan Transition Periurban Residual fringe) Surface
o (| fringe Cent er s 6] Surface5.62) Surface(18.84) (24.57)
= Surface(0.11) Pop 7.23) Pop (395) Pop (3342
% Pop (224)
Rural Rural Residual Surface
() Surface(3.54) Surface(63.60) (67.14
Pop (0.81) Pop (387) Pop (14.68)
Metropolitan Service and Turistic Centers Residual
exclawes in non Surface (0.90) )
metropolitan Pop @.99
territory

Source: our elaboration on Istat data 20(
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Fig. 297 Map of LombardyMetropolitan zoningyear 2001.
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Sourcei Our elabordbn on Istat 2001 Census Data (Censimento della Popolazione e delle Abitazioni edred8stwvizi) and Boffi and
Palarini (2011).
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The territorial structure emerged from this classification shows a strong variety of
morphologies and settlements, comiing the image and interpretation proposed
by Lanzani (2005) among the many, who stated correctly that:
appena ci soffermiamo sulle immagini di territorio e piu specificatamente sulle
molte idee di paesaggio che sempre piu guidano la stessa costruzipunesidi
territorio urbanizzato, emerge una realta insediativa variegata, plurale, intrecciata,
frammentata e discontinua. [ ] Il e pratiche

nuove ecologie abitative quotidiane pur nel quadro di nuove offerte edilizie ancora
strutturalmente ripetitive e omogerf&e.

(Lanzani, 2005, p. 139)

The classification is quite complex, and a deeper look is needed in order to
highlight the differences among areas. We will proceed radially starting from the
center of the MA to the externateas [Fig. 29).

AMetropolitan Areads Core
Metropolitan Core; core periphery; residual of the core

This is the area with the highest values of the metropolitan index, enclosing the
municipality of Milan. It repreents the spaces with high level of urbanity in the
highest class of the metropolitan index: the metropo(@iare.

Just around this spaces are pezipheral areas of the Core, characterized by a
medium level of urbanity. The areas with low levels of aityabut enclosed in

the metropolitan Core are definedrasiduals

A Sub-poles and suburban areas
Subpoles nuclei; suburban

Around the metropolitan Core and around the other main centers of the MA
(usually provincial capitals like Varese, Como, Leccergamo, Monza, Brescia,
Pavia) an intermediate level of metropolitan function concentration can be found,
highlighting two main patterns. In the first case these areas include the
metropolitansuburbs (in particularthe settlements around Milan), showing a
intermediate level of urbanity, in continuity with the peripheries of the core city.
These settlements are strongly interrelated and interconnected as can be seen from
the continuity of their morphology, a continuous area extending in the northern
part d the MA. The higher levels of urbanity present in these territories
constitutes the nucl ei of the centersé ag:
main cities (suipoles) the intermediate levels of urbanity constitute their
peripheries, without coimuity solution from the supoles nuclei. In these areas

%3 As soonas we stop the sight on the images of the territory and more precisely on the many ideas
of landscape that more and more drive the development itself of this urbanized territory, a
variegated, plural, intertwined, fragmented and discontinuous settlemeritiee [...] the diffused

living practices [...] look for new daily living ecologies even if in the framework of new
development supply still structurally homogeneous and repetitive. (our translation)
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too, the low levels of urbanity have been classified as residual areas of the
metropolitan suburban and spbles (they account for the 5% of the region
surface).

A Metropolitan fringes and Peri-urban areas
Periurban; Centersn T r a n ssiNacleio n 0

Proceeding downstairs in the metropolitan hierarchy we find the metropolitan
fringe territories, the first level ahetropolitanityof the MA. Intermediate levels

of urbanity in these areas have been defias perurban settlements: their
location in the fringe and the peculiar morphology (isolated settlements divided
from the main agglomerations or urban centers) suggest the opportunity of a
differentiation from the analogous urbanity level areas in theurbs. The
urbanization in these territories looks more scattered and fragmented, with few
examples of settlementsdéd continuity. Two I
from the observation of this context: a northern group of settlements, conakntrate
in the areas between the main fdbes of the region above Milan, in the nerth
west part in particular, where peniban settlements are more concentrated and
interconnected and few examples can be foun@Tdfl (Centers in Transitiah s
Nuclei), or of hgh level of urbanity in penirban centers. This band of territory
corresponds mainly to theerritorio pedemontancand fascia periurbana(cfr.
Chapter 4.3.2), two of the 3 maeaceas distinguished by Palermo (1997) in his
classification of the urban remi territorial contexts. On the other side we can find
another portion of the region, the South/Sel#st, where settlements are more
scattered and of small dimensions, but with a higher proporti@Thif This kind

of divide is probably due to the funetial and also historical characteristics of the
Lombardy urbanization, with a North more urbanized since long time and strongly
interconnected with the close big center of Milan, and a south and eastern part
more agricultural and connected also to othgiomal or oveiregional centers.

This is the case of Brescia, in the east of the region, historically linked to the
Veneto area, but still included in the extreme part of the metropolitan area of
Milan.

The higher presence &TN among the perirban setements stands for the
existence of high urbanity cores due in part to the ancient presence of urban
centers in these areas and in part, mainly for the settlements closer to the major
centers like Milan, to the increase of the relevance in terms of fasctiod size,

due to the contiguity to these main poles. This could be maybe the poéhinee
transiton to higher level ofmetropolitanity (from periturban to suburban for
example).

Another class composing these areas is constituted by the low urbpatgs,

also in this case classified as residual (12,67% of the regional surface). It shares
similar characteristics with the other residual classes already cited but with a
higher amount of agricultural spaces.

A Non-metropolitan and rural contexts
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Rural centers; Service and Turistic Centers; Residual

The metropolitan fringe separates the metropolitan territories from the non
metropolitan ones. This portion of land is constituted by medium and high
urbanity settlements that, due to the exclusion from tagapolitan context, are

not considered perrban, even if sharing a similar value of urbanity. In the
previous paragraphs we debated the differences between these contexts,
highlighting the lower interaction and connection existing between the main
centes and the surrounding ones. The leveingftropolitanitystands also for this
property (including the density of commuting flows) and is adopted as a
methodologicatriterion of distinction. Always in this territory can be found also
exclaves of low levebf metropolitan index (the same of the fringe), isolated and
not included in the boundaries of the MA (cfr. paragraphs above for further
discussion on these settlements).

Finally an extended surface of residual territory is classified, including the 64% o
the regional territory, composed mainly by forests or natural areas and rural
contexts.

In order to simplify as much as possible the classification of the territories we
proceeded to the aggregation of some classes according to the closeness and
contiguty of them (following an homogeneity criterion).

- The classegore periphery and residual of the core area have been merged
together and then added to the suburban category, due to the strict contiguity of
the areas and to the low percentage of populadiod territory contained (less
than the 2% if summed).

- The residual areas of the fringes and of themnibs have been merged as well,

in order to group the residual territory internal to the metropolitan area. The new
class covers the 20% of the teory but includes only almost the 5% of the total
population (cfrTab12).

Aerogram below summarizes the composition of regional territory according to
the zoning produced:

Graph3- regionterritorial composition: % of metropolitan and nowetropolitan territory (left) andetailed
structure (right), year 2001.

Areas surfaces 2001 Detailed areas surfaces 2001 (%
176. 354 488 O
5.62 m Rural
= Metropolitan Suburban
H Periurban
68.04% Non-
Metropolitan 63.60
® Residual 1
Residual

Source: our elaboration on Istat data 2001.
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As we can see 1/3 of the regional surface is covered by metropolitan territories,
while the outer areas are composed by rural settlements and residual areas,
including small scattered settlements and prevalent agricultural, productive and
natural areas.

Inside the metropolitan context the widest portion of territory is covered by

f r i nreselwlospace, territories with a low level of urbanity, located in the
metropolitan fringe. The other kind of areas cover the last 12% c.a. of regional
land, with the perurban settlements having the main amount of it, followed by
the suburban.

Looking t o the population distribution the m
located in the metropolitan area and in particular, almost the 50%, in the peri
urban or suburban settlements:

Graph4 - region population distribution: %f metropolitan and nemetropolitan territory (left) and detailed
structure (right), year 2001.

Population distribution between Population distribution 2001
metropolitan and non-metropolitan (0/)
territories 2001 0
4.71 = Residual
19.62 '\ 3.87
% 4.94 10.81 Rural
2.24 =NCT
= metropolitan m Suburban
B Subpoles
non .
metropolitan 27.23 Periurban
® Core Nucleus
10.58 msTC
Residual metro

The third most populated class of areas is the metropolitan core (12,93%),
followed by the metropolitan stoles (10,58%). The huge difference between
suface covered and population included respectively in the peristdaurban

and Metropolitan Core and Syioles is a clear evidence of diversity of these kind
of settlements: the delta of the two indicators is much bigger for the areal
extension than fothe population amount, showing the extremely higher density
of the latter compared to the former.
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6.2 A temporal comparison: the metropolitan zoning in 2001 vs
2011

The same method has been applied to the sam®ng (the Lombardy region)
updating the data with new datasets from the 2011 Census. The aim of this phase
was to compare the results of the two years in order to stress the eventual
differences emerging from the analysis. A sedgmographic analysis ilvbe

then run to analyze the sociological composition or the various kind of territories
and the changes occurred between the two periods.

6.2.1 The Milan Metropolitan Area in 2011

The same procedure has been adopted for the detection eirltheity and
metopolitanity properties in the region for 2011. As well as for the 2001 the
urbanity morphological index is computed, adopting the same municipalities
samples, except for Cura Carpignano since it results located outside of the
metropolitan fringe and so haespecting one of the criteria for the samples
selection (cfr. Sectiof.1.1.9.

Urbanity index

A first comparison between the two years in the urbanity classes extension shows
an increase in the high urbanity level areas/éliow in

Fig. 30), not appreciable visually, due to the small scale of the changes, but evident
from the areas data.

If in 2001 the high urbanity surface was 224krim 2011 it reached 311 Km
(almost 39% inease in ten years), due to the expansion ofepigting high
urbanity surfaces, and to the emergence of new high level locations in the
periurban and suburban ar&agt the same time medium and low level urbanity
areas decrease in the time interval aered.

% The number of polygons enclosing high urbanity siiegact increate from 770 to 1.463,
doubling.
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Fig. 307 urbanity morphological index in 2011.

Metropolitanity index

Another elevant change has to be highlighted algatlie metropolitanity index,
whose distribution shows important differences between the two years: the image
in 2011 in fact is more complex than in the past. The range of values are similar
(in 2001 min.=-0,15 max.= 24,90 standard points; in 2011 mk@A45 max.=
24,95 standard points), but their internal distribution is quite different.
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Fig. 311 Metropolitan index distribution and Milan metropolitan afaad subareaspoarder in 2011Zoom
on Milan city zone.
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Fig. 32 - Metropolitan index distribution and Milan metropolitan afaad subareas)oarder in 2011.
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We can define a first border, dividing the metropolitan from themetropolitan
territory (blue line), but the densification of the index is quitear from the
presence of higher levels ofetropolitanityinside the MA. As can be seenhip.

31the internal structure of the metropolitan askaws a first internal threshéfd

that is not morphologically similar to the 2001 structure (even applying a common
classification criterion, with geometric intervalsi.the former sukpoles zones

are still partially visible around Milan and Bergamo (aga line), a new band
appeared in between those areas and the metropolitan border (bluSicke)a

result highlights the wider distribution of the variance of index values and an
expansion of high metropolitanity surfaces inside the metropolitan context

The variations in thenetropolitanityindex values for the two years can be better
appreciated computing the difference between the two rasters.

The Fig. 34 presents the difference between absolute values diMhendexes,

and shows how the positive values (increase from 2001 and 2011) are
concentrated in the HAnewoO area emerged i
internal part of the metropolitan area. There has been not an increase of the values
outside of he metro area, meaning the MA has not expanded in the territory, but
that on the contrary, it has developed more in the spaces left empty inside it. This
can be considered in part a product of the infill process (one of the sprawling
patterns classified battha (2010), cfrFig. 33) on the one hand, and also of
densification and increase in the levehuétropolitanity

Fig. 337 Examples of sprawl patterascording to Bhatta.

v — I

Time-1 Time-2

—— Linear branch

.. —— Clustered branch

Isolated

Expansion

Source B. Bhatta (2010)Analysis of urban growth and sprawl from remote sensing
data. Springer, Heidelberg, p 172

Another significant indicator of this kind of process is given by the decrease (or
stability) of metropolitanitythat can be found in correspondencf the main

% Corresponding to 1 standard deviation of the G@tid Gi* statistic, in 2001 used to highlight
subpoles.
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centers, the supoles (the old and the current ones), but also of the metropolitan
core of Milan. The nuclei of these areas show a loss of metropolitan value (Pavia,
Lodi, Varese, Como, Lecco, Brescia, Novara), compensated by the incréfase in
areas just surrounding them.

Fig. 347 Metropolitan index values difference between 2011 and 2001.
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Source:our elaboration on Ista2001 Census Data (Censimendella Popolazione e delle Abitazioni e
Industia e Servizi) ad Boffi and Paarini (2011).

The same picture is given by the observation of the variation of the values
normalized into standard deviationsFidg. 35): the representation is clearer,
showing a slow increase aecrease of the index in the zone just inside the
metropolitan border (in this case present also in the metropolitapcdes, but

the centers of Cremona, Lodi, Pavia and Novara are also in this representation
decreasing).
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Fig. 357 Metropolitan index (standardised) values difference between 2011 and 2001.
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Industia e Servizi) and Boffi and Radrini (2011).

The highest ratesfayrowth are concentrated in the inner territories (dark red
zones), with the exceptn of the core nucleus (MilanThis is due probably to
high weight in the metropolitan index computation of the population density, one

of the main drivers of the indeand in particular the stronge3tap. 13).

Tab.13i Correlation matrix between metropolitan index components 2011.

Mobility Residing  Manuacture Services M. Index

Mobility 1 0.50096 031916 0.43019 0.59957
Residing 0.50096 1 0.8207 0.85047 0.94511
Manufacture 0.31916 0.8207 1 0.84587 0.90171
Services 0.43019 0.85047 0.84587 1 0.93839
M. Index 0.59957 0.94511 0.90171 0.93839 1

Such a result is in line with the findings publishedtbg PIM® Milano in its
report 2016, that shows how in the whole Milan Urban Region (encompassing all
the Lombardy provinces plus Novara), a growing trend of employees has taken
place in the last years in the sowidist area of the URFig. 36), while at the same

time the population rate followed a different trerdg( 37), presenting a more
homogeneous evolution among the municipalities of the UR internal fringes,

% piano Intercomunale Milanese, institute born in 1961 to coordinate the planning of the Milan

hinterland and metropolitan area municipalities.
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highlighting the potential existence of an -filing phenomenon in the

metropolitan interstices.

Fig. 361 Employees dynamic 2002011 in the Milan Urban Region.
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Fig. 371 Population dynamic 2002011 in the Milan Urban Region.
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Source:Spazialita MetropolitanéArgomenti e Contributi, n.152016), PIM, p.17.

Moreover, as observed also by the authors of the report, the misheteben
employed people and population growth can be due to the specific composition of
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these areas: fringe areas in fact are those in which there is an higher amount of

young people with children, that increase the denominator of the employment rate

(gross employment rate) lowering its relevance.

The fringe areas also experienced the mai
showing an extrusion of these activities from the center poles, following the

sprawl of functions and of residences (and, as a carseq, of population).

What emerges from our analysis is that the increase of the metropolitan area in

Milan is not due to its extension in surface, but in its densification, following the
investments in transport infrastructures, mainly extending fronmikkeopolitan

core of Milan.

6.2.2 Comparison between metropolitan zoning in 2001 and 2011.

Crossing the two indexes (urbanity and metropolitanity) a new zoning is
computed updated to the 20MHid. 38). The new band eenged from the zoning
(gray and lined surface in the picture) introduces 3 new zones that have an hybrid
nature between metropolitan fringes and-pokes. This could be addressed as a
Lower Sub-poles area, where the metropolitan hierarchical structurevsha
further level just below the Sytoleone with a lower degree of metropolitanity.

As can be seen from the comparison of t
population and territoryTiab.15) the new metropolén subarea includes partially
territories in 2001 belonging to the fringes and to the-salbs: for example the
residual of the fringe (residual 1) seems to be divided in terms of surface in 2011
into the fringe as well as in the past, but also in the residual 2 (lower sub

poles residual) and partially into the residual 3 {pales residual).

Fig. 381 Thenew zoral band in metropolitan zoning 2011.
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Due to variation in shape, number of the polygons created through the method it is
not possible to explain precisely what part of what zone has changed its

classification level, but looking at the maps ahd table data some hypothesis

can be made.

Tab.14 - Product of the crossing of thérbanity andMetropolitanityindexes. Percentage values in
parentheses are computed on the whole region as a total (s@&a#4 km; populaion 2001:9.704.15).

Metropolitan index

Urbanity
—
high medium low total
Core Core Nucleus Periphery Residual (core)
Surface (0.67) Surface(1.02) Surface(0.70) Surface(2.39)
Pop (19.59) Pop 6.74) Pop (017) Pop (255)
Sub-poles Sub-poles Nuclei Suburban Residual 3 (sub
Surface(0.25) Surface(2.54) poles) Surface(15.46)
Pop ¢.84) Pop (15.45) Surface(5.52) Pop (2245)
Pop (202)
Lower subpoles| Lower Sub-poles Suburban 2 Residual 2(lower
Nuclei sub-poles)
Surface(0.14) Surface(2.76) Surface(1.95) Surface(4.85)
Pop @.10) Pop (13.41) Pop (062) Pop (1613)
Metropolitan Centersin Periurban Residual 1 (fringe)
fringe Transitiond s Surface(2.79) Surface (12.67) Surface(6.46)
Nuclei Pop (11.64) Pop (216) Pop (16.08
Surface(0.15)
Pop (242)
Rural Rural Residual Surface(68.43)
) Surface(4.37) Surface(64.06) Pop (1747)
Pop @3.71) Pop (376)
Service and Turistic Ceners Residual

Metropolitan
exclaves in non
metropolitan

territory

Surface(0.39)
Pop @.38)

)

Source: our elaboration on Istat data 20:
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Fig. 39- Map of LombardyMetropolitan zoning, year 201
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Source:Our elaboration on Istat 2001 Census Data (Censimento della Popoladielies &bitazioni e Indusia e Servizi) and Boffi and Padrini (2011).
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Tab.157 Comparison of the regional Surface and Population proportions belonging to the different zones produced in the twoGbring2201% values)

Metropolitan index

Metropolitan
territorvy

a

compari son

2001

surface (31.96)
population (80.38)

2011

surface (22.01)
Population (80.19)

Urbanity
high medium low total
Core Core Nucleus Periphery Residual (core) 2001 2011
2001 2011 2001 2011 2001 2011
Surface (0.34) | Surface (0.67) Surface Surface Surface Surface(0.70) Surface Surface
Pop (12.93) Pop 19.59) (0.43) (1.02) (0.10) Pop (017) (0.87) (2.39)
Pop (L.09) Pop 6.74) | Pop (002) Pop (1404) | Pop (255)
Sub-poles Sub-poles Nuclei Suburban Residual 3 (sukpoles) 2001 2011
2001 2011 2001 2011 2001 2011
Surface(0.41) | Surface(0.25) Surface Surface Surface Surface(5.52) Surface Surface
Pop(10.58) Pop ¢.84) (4.35) (2.54) (1.76) Pop (202 (6.52) (8.31)
Pop @1.58) Pop (5.45) Pop (075) Pop (3291) Pop (2231)
Lower subpoles Lower Sub Lower Residual 2
poles Nuclei Suburban (lower Surface
- - - subpoles) - (4.85)
Surface(0.14) Surface Surface(1.95) Pop (1613)
Pop @.10) (2.76) Pop (062)
Pop (3.41)
Metropolitan Centers inTransitiond Nuclei Periurban Residual 1 (fringe 2001 2011
fringe 2001 2011 2001 2011 2001 2011
Surface(0.11) | Surface(0.15) Surface Surface Surface Surface(12.67) Surface Surface
Pop (224) Pop (242) (5.62) (2.79) (18.84) Pop (216) (24.57) (6.46)
Pop @7.23) Pop (1.64) Pop (395) Pop (3342) | Pop (16.03
Rural Rural Residual 2001 2011
Surface Surface Surface Surface(64.06) Surface Surface
() () (3.54) (4.37) (63.60) Pop (376) (67.14) (68.43)
Pop 10.81) Pop (3.71) Pop (387) Pop (1468) | Pop (1747)
Metropolitan Service and Turistic Centers Residual

exclaves in non

metropolitan
territory

2001 Surface (0.90)

2001 Pop4.94) 2011 Pop?2.38)

2011 Surface (0.39)

©)

Source our elaboration on Istat data 2001 and 2C
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In order to identify the existence of commonalities among the various zones and
define not only geographical and territorial, but also sociological idealtypes we
decided toapply an hierarchical cluster ansiy to the differen2001 and2011

areas defined by the zoning procedure, analyzing the grouping tendency
according to their socidemographic characistics.
We selected, among the available data from the Censuses, 14 indicators, that
could be usefula better understand the characteristics of these contexts.

Tab.167 List of the sociedemographic and morphological indicators selected for the zoning profiling.

indicator

description

property

10

11

12

13

14

Employed people
Unemployed people
Families composed

by max.2 people

Number of
components of the
family

Index of dependence

Foreigners

Households renting

Households owning

Residences with 2
floors max

Residences recently
built

High educated

Medium educated
Low educated

Commuters

Percentage congped on
the 1565 age range
population

Percentage computed on
the 1565 age range
population

Percentage of families
composed bynaximum2
people

Number of
members/family

Proportion of people-Q4
and 65+ on the population
in working age (155).

Percentage of residents
foreigners (on thevhole
population)

Percentage of households
residing in a rented
habitation

Percentage of households
residing in an owned
habitation

Percentage of residential
habitations with max. 2
floors (on the whole
residential stock)

Percentage of residential
habitations built after 1981
(for 2001) 1991 (for 2011)
(on the whole residential
stock)

Percentage computed on
the 15+ age range
population

(cfr. 11)

(cfr. 11)

Percentage of people
commuing for working or
studying reasons (on the
whole population)

Sociodemographic

Sociodemographic

Socicdemographd

Sociodemographic

Sociodemographic

Sociodemographic

Sociodemographic

Sociodemographic

Morphological

Morphological

Social status
(proxy)

Social status
(proxy)

Social status
(proxy)

Functional
interrelations
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Some of these indicators have been already used in vantameational studies
about the metropolitan territorieocial composition As highlighted by French
literature forexample, the family structure changes according to the kind of area
considered: in urban areas, and in particular in cities and major centers, a
prevalence of young families with children is found and, on the contrary, a
smaller percentage of families wijust one or two memberkd Jeannic, 1997c).

Such a distribution is partially due to the individual preferences of people and to
the housing costs, decreasing the farer from the main centers. For a similar reason
the inclusion of the ownership/rentinggmme of houses could give information on

the sociedemographic characteristics of the different zones.

The presence of cheaper housing in suburban and periurban zones is also linked to
the higher presence in these areas of independent homes instead @indat
apartments. The percentage of residences constituted by 2 levels maximum can
probably intercept this property.

Due to the prevalence of young couples with children (and in general a young and
active population) in the metropolitan fringes, the inde’ependence, composed

by the share of population more fragile (since still not employed or no more due
to the retirement) on the population in active age@d} is supposed to be lower

in those areas than in the more urbanised zones.

Another dimensiorthat could be considered useful in distinguishing the different
zones is the social status of their population: even if it is not clear in the literature
whether exist or not a social polarization between the population living the
suburban/periurban areasd the one settled in the more central and urbanized
areas, considering such a dimension is potentially informative. As a proxy for the
social status of the population we will use the education level, since it can be
associated with a higher economic aodial position (on average).

Since the metropolitan fringes are the zones in which the urbanization process is
stronger, investing former rural and agricultural areas, we would hypothesise the
existence in these areas of a higher presence of recerthypuiouses. For 2001

we will considerrecentthose houses built after 1981, while for 2011 those built
after 1991.

Clustering the zones

If we apply a hierarchical clustering procedure to the daacan sediow the
different zones are more or less closéerms of indicators values average. This is
intended just as an explorative procedure, in order to drive the interpretation of the
data and the zonesd natur e.

The structure of the two zonings due to the differences in the kind of areas
designed in 201,1s quite diverse.

The clustering for 2001Graph5) shows 3 main groups of areas, characterized by
a different combination of urbanity/metropolitanity levels. The first cluster
(Periurban, Residual 1, Residualyrgl, Suburban,) includes areas belonging to
the nonmetropolitan territories and metropolitan fringe or-gabes, and mainly
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with a low or middle level of urbanityrm{edium-low metropolitanity and
medium-low urbanity).

The second cluster is composed bye® with arhigh level of urbanity, and a
various degree of metropolitanity (CTN, Spbles Nuclei, STC, Residual 3 of the
Subpoles).

The third cluster (Core Nucleus, Periphery of the Core, Residual of the Core) is
composed by zones included into the mtlitan core (sharing high level of
metropolitanity ).

Graph51 Hierarchical Clustering of the 2001 zoning classes.

Dendrogramma che utilizza il legame medio (tra gruppi)
Combinazione cluster distanza con scala modificata
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Core Nucleus?
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The image given by the 2011 zoning is partially differétaw can be seen, 5
clusters can be defined

The first one includeshe zones Lower Suburban and its Nuclei, Periurban,
Suburban and its Residual areas (residual 3), plus the Rural, grouping areas
characterized by etermediate-low level of urbanity (and amedium-low level

of metropolitanity ).

The second cluster is composed by the -neetropolitan Residual and the fringe
ResidualjJow level of urbanity zones at the limits and outside of the metropolitan
realm.
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The Periphery of the core and its residual compose the third cluster, including a

medium-low level of urbanity contexts but located in anigh metropolitan
zone.

The fourth cluster is similar to the second one found for 2001, including the main

high urbanity classes (Core excluded).
The Core nucleus represents thighest urbanity and metropoitanity level

cluster, close to the high urbanity one, but constitutes a separated cluster (number

five).

Graph6 - Hierarchical Clustering of the 20%oning classes.

Dendrogramma che utilizza il legame medio (tra gruppi)
Combinazione cluster distanza con scala modificata
0 5 1|o 15 20 25
1 1 1

Residal 3 |
1

)
5
=
2
o
<
5
2.
L | |

Periurban :

1
1
1
1
1
1
1
1
1 — 1
: Suburban:
1
1
1
1
1
1
1
1

1
Residual 2}

1
Rural 1
1

Cc3 Peripheryll
1

1
Residual Core:

b o

Observing the two clustering procedure result(17), we can see the effects of

the densification of the internal areas of the metropolitan area and of the

complexification of its structure.
If in 2001 intermediate levels of urbanity in the fringes (suburbanpamiurban)

did share a common cluster with the lower levels of urbanity (but not residual 3 of
the suburbs), in 2011 the situation seems to be more differentiated in terms of
metropolitan/non metropolitan, since the non metropolitan Residual seems to be
separated from the other metropolitan contexts (except the close, in geographical
and urbanity level term&ringe Residud) and, on the other hand, more complex
inside.
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The expansion of the metropolitan core area is also probably at the base of the
inclusion in 2011 of parts of the core area in a different clukte2001 in fact the

Core, together with Periphery andeftdual of the core, were grouped in a
common block, keeping high metropolitanity zones separated from the others.

Tab.177 2001 and 201tlusterscomparison.

Zoning 2001 Zoning 2011
Cluster 1 Periurban Lower Suburban
Residual 1 Residual 3
Suburban Periurban
Residual Suburban
Rural Residual 2
Rural
Lower SP Nuclei
Cluster 2 CTN Residual 1 fringe
Residual 3 Residual
Subpoles Nuclei
STC
Cluster 3 Periphery Residual core- Periphery
Core Nucleus
Residual core
Cluster 4 - CTN
STC
Subpoles Nuclei
Cluster 5 - Core Nucleus

compari son

The zonings here proposed are quite complex and an effort to simplify that
complexty is needed. In order to proceed in such a task we decided to adopt both
the cluster analysis and a reasoned criterion: always considering at first the cluster
results we decided to merge zones according to their contiguity and relevance in
terms of popudtion percentage hosted. In this way we tried to keep together
contexts territorially close and not too relevant in terms of demographic size.

In the analysis of the soememographic composition of the various zones we will
merge theResidual of the Corwith the Peripheryclass (belonging to the same
cluster and also contiguous), encompassing about the 1% of the regional
population in 2001 and less than 0.2% in 2011 and being contiguous one to the
other.

194

bet we



Milan MetropolitanAr e a 6 s eompaiisongetwean 2001 and 2011.

6.2.3 Sociedemographic composition of the metropaiitzoning 2001
and 2011

After having defined different zones composing the metropolitan zoning, we
would like to analyse their composition in terms of seatgonographic
characteristics of the population inhabiting the various areas. Our scope is to
check he existence of sociological idealtypes overlapping the diverse areas found
through the metropolitan classification of the Lombardy territory: are these areas
characterized also by a specific kind of population?

In order to answer to such a question wel bha adopt a specific procedure,
applied into an GIS environment (ArcMap software in particular), in order to
populate of data these areas, not corresponding to any administrative or statistical
level geography. Our starting point are the census datadiyds the census tract

level of detail. In order to attribute to the various polygons composing the zoning
the data belonging to the census tract we transformed the indicators they
contained into density index&sThen all the census tracts have beensfi@med

from polygons into rasters (cells of 50x50m), where each cell contained the
density value of the census from which it was originakegl 40).

Fig. 407 Example of Zonal Statists application.

Source: Our elaboration on Istat dé€2ensis2001). The image shows of the
poligons created (transparent green) overlapped to some census tracts (bordered
in orange), divided intogeiares of 50m side eacthétcan be seen in

correspondece of the limits between tract®ach cell has the same value of the
census tract it belongs to for the property represetiedvérious shades of

color correspond to the different values of the property analised in the tract

%7 for example: the number of employed people was transformed into n. employeddoording
to the surface of the census tract itself.
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This allowed us to applthe Zonal Statistics todfom ArcGis software, thanks to
which we attributed to all the polygons composing the zoning the values of the
cells (or better, the result of a computation on the values of the &allis)y into

them.

In Fig. 41 the functioning of the tool is descrihethe first layer represents the
zoning polygons, to which the values of a further underlying layer (csedpoy

the census tracts transformed into raxterre attributed The attribuon is
produced applying specificalculations on all the values taken from each cell of
the raster falling into the polygons (in our case we comptiiethean$®. Thanks

to such an operation we could build tables showing the distribution of the
indicators valies in the various zones composing the zonings.

We must highlight that the data attribution to the polygons produced a certain
degree of imprecision in the overall computation: if merged together all the zones,
the overall values for each property différem the overall region values of some
percentage points (it varies from 0,02 points to 2.15 in 2001 and 0.01 to 4.75 in
2011, for some indicators). For this reason the values should be compared only
with the average computed and not the regional averagedther sources.

Fig. 417 Functioning of Zonal Statistics Tool in ArcGis.

Source: ArcGis website (http://desktop.arcgis.com/en/arcmap/10.3/tools/spatigdttoolbox/ithow-zonat
statisticsworks.htm)

% As an example: if a polygon includes 20 cells of a tract whose valaesfoecific property is 4,
50 of a second tract with value 6 and a third one whose values is 3, the value sof the property for
that polygon would be: V = [4*(@)+6*(0,5)+3*(0,4)] / 3 =5
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The computabn of the different indicators help us to better understand the
composition of the clusters, and what elements are at the base of their formation.
In Tah 19 andErrore. L'origine riferimento non & stata trovata. We coloured in green the
values of the indicators when higher than the average, and highlighted with a red
square, for each cluster, the block of values when higher than the average,
creating a commonality and a distinctipattern inside the clustering zones. In
some cases, due to the extreme closeness of the zone to the average value of the
considered indicator and if just one zone was excluded inside the cluster, we
drawn a dashed lined square.

All the values must be iahded as pure tendencies, since also the differences and
distances from the average value are not always very strong. They anyway give an
information on the territorial structure and characteristics of the different zones.

In

Tab 18 the profiles of the various clusters aseammarized highlighting the
indicators showing values higher than the average.

From the analysis of the indicatorsodévalu
employed/unemployed rate seems noplay a relevant role, since all the zones
show close levels for those properties.

The index of dependence has an ambiguous role, since its variation can be due
both to an high level of elders or children, producing different figures: for the
periurban aras its low level could be linked to the second situation, while in the
rural areas to the first one. A further analysis is needed in this sense.

In both zonings anyway can be seen as in the lower metropolitanity and urbanity
zones a higher number of membar the family is found (on the contrary a lower
proportion of families with maximum two members), following the findings in the
literature. Lower levels of education are also found, showing that in the main
centers the rate of highly educated peoplesigily higher.

High commuting is also a common characteristics of the population inhabiting
these zones, meaning that a major amount of people is pushed out of its
municipality for working or studying reasons.

People tends to own more often their housiewer metropolitanity and urbanity
contexts, confirming the hypothesis on the dwdted residential choices. Houses

are also usually more recent in suburban, periurban and residual areas inside the
metropolitan area, due to the urbanization process sipaimn those contexts and
mainly around the main centers.

If the structure in 2011 is more fragmented the main tendency is anyway
confirmed. Closeness between cluster 4 and 5 emerges, while cluster 3 shows the
existence of an intermediate situation. A madetailed analysis of some of these
indexes could give further information on the mickeanges among contexts.
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Tab.18712001 and 201Cluster$profiles.

Zoning 2001 profile Zoning 2011 profile
Cluster 1 Periurban - High n. family Lower Suburban - High n. family
Residal 1  components Residual 3 components
Suburban - owned habitation Periurban - owned habitation
Residual - habitations max2 Suburban - Recently built
Rural floors Residual 2 - High commuting
- Recently built Rural - Lower educational
- High commuting | Lower SP Nuclei level
- Lower
educational level
Cluster 2 CTN - High family max.2 Residual 1 fringe - High n. family
Residual 3 components Residual componens
Subpoles - Higher index of - owned habitation
Nuclei dependence - Lower educational
STC level
- High commuting
Cluster 3 Periphery - High family Residual core= - High n. family
Core max.2 components Periphery componets
Nucleus - foreigners - owned habitation
Residual  -rented homes - Recently built
core - medium/high - medium/high
educational level educational level
- High commuting
Cluster 4 - CTN - High family max.2
STC components
Subpoles Nuclei - foreigners
- rented homes
- medium/high
educational level
Cluster 5 - Core Nucleus - High family max.2

components

- foreigners

- rented homes

- medium/high
educational level
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Tab. 197 2001 Zoning classes profile (displayed according to clusters belonging).
1 2 3 4 5 6 7 8 9 10. 11 12 13 14

2001 zoning en:a%:oy Ugs;ndd 2': ;Tq C;r;p. ilr?gg.( foréerign rented | owned Tc;titgf‘ Hls%tt. . High ed “gfgy Low ed cc;(renrrsnu
mean 63.75 2.54 55.76 2.45 46.37 3.82 22.60| 69.64] 53.29 ?.3.09 8.84 29.54| 30.01| 24.66
Suburban 63.64 2.56| 51.55 2.56] 43.54 2.69| 19.03 74.29] 61.14 15.14 8.07| 30.54] 30.18] 30.49
Periurban 63.87 2.22 50.54 2.58 43.31 2.89 16.96 75.02] 68.05 19.43 5.64 27.51] 33.42] 32.57

é Residual 1 64.58 2.07| 48.39 2.65] 42.15 3.39| 1442 7413} 714 18.96 5.32 26.10] 35.33] 31.97
L_:; Residual 63.82 2.19| 52.87 2.55] 4841 3.87| 13223 74.77 72.22I 15.33 456 24.42] 36.06] 25.73
Rural 62.44 2.40| 54.45 2.48] 49.18 3.08) 1599 74.75] 66.07 15.39 4.66| 24.98] 34.78] 27.09

CTN 63.25 2.74 56.67 2.42 46.53 3.11 26.86] 67.25] 53.85 12.09 7.51 29.42| 30.08 28.35

N Sublp)gles 63.04 2.95 57.68 2.39 45.69 3.36 28.15] 67.18] 43.78 ©).E8 10.16] 31.26| 27.59| 26.90
§ g_‘;‘ée' 61.93 254 57.71 2.38| 48.75 2.80) 25.15] 67.83| 59.28] 17.20 8.85| 30.43] 28.92| 20.60
Residual 2 64.78 2.37 55.12 2.47 47.74 3.69] 23.20] 67.48| 4809 12.10| 10.75| 31.41] 28.29| 25.40

5 Periphery 64.41 2.92 59.66 2.35 44.47 6.29 31.84 62.87| 26.50 5.98 13.201 34.98 24.56 13.33
% @ ﬁﬁ;?eus 65.51 2.99| 68.70 2.10| 50.33 6.84] 33.771 60.52| 15.68 3.05] 1853 33.9¢0 20.89 8.87

Source: our elaboratioon Istat Data 2001.
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Tab. 20- 2011 Zoning classes profile (displayed according to clusters belonging).
1 2 3 4 5 6 7 8 9 10 11 12 13 14
2011zoning employe| unempl Fam Comp. _Dep. foreigne rented | owned Habitati | Habit. High ed Medium Low ed commut
d oyed 2com fam index rs ons2f |[Post ed ers
Mean 67.23 3.72 60.06 2.35 53.66 9.82 18.55 73.67 60.85 16.51 13.90 38.70 65.49 29.69
67.33 3.63 57.91 2.40 52.32 7.62 14.81 78.37 63.40 16.90 13.60 40.13 65'13i 3428l
suburban |
1
Lower 67.06 BE55 56.68 2.44 51.23 8.31 14.90 77.76 65.43 19.73 11.82 38.18 68.344 36.13
Suburban 1 :
= Residual 2 68.14 3.33 56.31 2.45 50.74 7.67 14.44 76.34 69.08 19.34 13.05 38.34 67.051 35.50I
9] &3 1
- I
3 . 66.20 3.67 57.32 2.42 51.18 9.93 16.98 75.21 68.65 19.13 11.07 36.82 69.951 32.40
3] periurban h p
Lower SP 66.43 4.10 59.65 2.36 52.93 12.14 20.40 73.62 58.73 17.62 11.78 37.56 68.14: 33.29
Nuclei I
Rural 65.63 3.47 59.48 2.36 54.47 9.39 16.07 75.33 64.04 15.89 9.49 36.59 71.45 : 29.03
I
_ Residual 1 | 6681  3.43| 54.98| 249 49.66] 887| 13.80| 75.24] 7458| 17.69] 957| 3527 /3.4 3289
2 N (frin ge) i
= . 66.91 3.21 58.54 2.39 54.14 8.95 12.22 76.20 72.10 13.72 8.69 35.69 73.34 29.04
O Residual i
Cluster 3  Periphery 67.99 3.91 58.98 2.37 51.90 7.70 17.19 76.65 60.13 18.73 16.44 43.13 59.22 31.47
& Residual
core
Sub-poles 67.57| 4.20 63.73 2.24 55.43 11.8 23.56 70.35 48.62 12.43 17.91 40.78 59.46 28.05
< Nuclei
§ CTN 66.47 3.91 63.12 2.26 56.94] 12.4] 25.30 67.54 53.81 14.50 16.61 37.85 63.05 24.47
1]
=
o sTC 67.69 3.78 65.07| 2.21] 57.45 10.1 25.70 67.57 55.69 18.40 17.07 41.62 59.86 22.03
Cluster 5 Core 69.74 4.13 68.95 2.09 59.25 12.61 25.82 67.55 36.71 10.53 23.61] 41.11 53.20 17.48
Nucleus

Sourceour elaboration on Istat Data 2D
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6.1.1.6. Comparison ofome most significant indicators

In order to highlight better the differences in terms of sodemographic
indicators valuesn the different zones defined we will compare some of the
indicators showing the highest variation in the two classifications:

Tabella217 Indicators selected to show zoning classes trends.

indicator description property
3 Families composed Percentage of families Socicdemographic
by max.2 people composed bynaximum?2
) people
4  Number of Number of Sociodemographic
components ofhe members/family
family
6 Foreigners Percentage of residents ~ Sociodemographic
foreigners (on the whole
population)
o] Householdsented Percentage of households Sociodemographic
residing in an owned
habitation
9 Residence with 2 Percentage of residential Morphological
floors max habitations with max. 2
floors (on the whole
residential stock)
11 High educated Percentage computed on Social status
the 15+ age range (proxy)
population
14 Commuters Percentage of people Functional

commuing for working or
studying reasons (on the
whole population)

interrelations

Looking at the specific zones compared is useful to highlight the differences in
the values distinguishing between the effect of the urbanity level and of the
metrgolitanity: for some indicators in fact the differences are based mainly on

the first dimension, for others on the second dimension. In general it can be aid
that the position inside the metropolitan hierarchy is more relevant in the 2001
zoning, due to t complexification of the 2011 one.
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Graph91i Percentage dfjreignerson the whole population (SX year 2001; DX year 2011). DR
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Graph1071 Percentage of rented houses (SX year 2001; DX year 2011). : Sub : Imm - 1
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Graph12i Percentage of graduated peo&X year 2001; DX year 2011).
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Families with maximum 2 components are more frequently located in high
metropolitanity areas, but in particular, iohs each metropolitan hierarchical zone,

in the higher urbanity spacebrbanity level appears to be more important in
2011. Exactly the opposite is the figure for the number of family members, more
concentrated in less or non metropolitan areas, andrticydar in the medium

and low urbanity spaces.

Foreigners seems to be less concentrated in high metropolitan zones, while more
in the high urbanity spaces (especially in 2011), dimension that seems to play the
major role. This phenomenon could be dueh® progressive integration of the
foreign population (and their residential moving in areas far from the metropolitan
core, main attractor for foreigners), that statistically include in Italy also people
residing in the country since long time, or evennbiorthe country, but that have

not obtained the citizenship.

Rented housé% are more common in high urbanity spacesth a weaker
metropolitan effect in 2011, probably due to the higher costs of buying a house in
the main centers, and for the more residdly mobile population living in the
cities. The opposite figure is produced by the distribution of houses with
maximum 2 floors, more common in less urban contexts and lower metropolitan
zones (probably always due to housing costs and space avaiabilit

The percentage of high educated people (graduated) follows the same distribution
both in 2001 and 2011, with higher urbanity and metropolitanity zones showing
an higher concentration (and apparently a stronger influence of metropolitanity).
Commuters B more frequently residents of low metropolitan contexts, but, due
to the expansion of the core area in 2011 zoning, the difference is weaker than in
the past.

% A specification here is needed: the rate has been computed im@@dwhole buildings and

not only on the ones for residential purposes. I n
families Iiving in a rented houseo, and computed a
number of families.
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Conclusions

Three main results and conclusions can be derived from this analysis.

1) The application of our approach for the classification of Lombardy region
territory has produced two different images of it in the two years considered, 2001
and 2011. As we already showed, in 2011 the densification of the internal areas of
the metropbtan domain brought to the increase in complexity of the metropolitan
territory. The densification is mainly due to the population increase in the
interstices of the metropolitan nodes, a tendency highlighted also in the PIM
report of 2016. Along with thg@opulation also other, low level, services and
activities expands, following the population distribution. The densification seems
to be the product of such a double and parallel process.

2) Defining and measuring the different levels of urbanity allawdifferentiate
between contexts characterized by different sdeimographic and
morphological profiles. But urbanity alone can explain just part of the variety in
the population conditions, since an important role is also played by the location of
settlanents into the metropolitan hierarchy. Combined the two dimensions give a
more complete image of the territorial composition of the whole regional context.
3) Urbanity levels play a different role (more or less important) in relation to the
specific year onsidered: in this case we could see how the complexification of
the metropolitan context blurred the contribution of the metropolitan dimension,
while the urbanity keeps its distinctive power.

In our analysis we just wanted to show tendencies, and nas@measures: this

is due to the method adopted (as already said) that brought us to attribute to the
different zones average values of the properties considered. Also the changes in
the metropolitan classification caused the impossibility to directlypeoenthe
zones values of 2001 with the ones of 2011. We could just discuss in terms of
clusters and urbanity/metropolitanity dimensions. Anyway a common trend in the
main city regions seems to be present also in Lombardy: the densification of their
contexs, like stressed by Soja in his last contributions on the topic and its
definition of regional urbanization:

Briefly described, regional urbanization is characterized by a densification if not
urbanization of traditional suburbia and usually a flatterong of the density
gradient from the peak level in the central city. In many large metropolitan areas,
the outflow of domestic populations from the urban core has been matched by the
influx of even larger numbers of transnational migrants. As a resultpribe
recognizable boundaries between urban and suburban ways of life are blurred in a
new and more heterogeneous mixture of race, class, and culture;

Soureli, K., & Youn, E. (2009). Urban Restructuring and the Crisis: A Symposium with Neil Brenner,
JohnFriedmann, Margit Mayer, Allen J. Scott, and Edward W. Sojéical Planning 16(1), 3559.
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The postmetropolitanization of the Milanese area seems to be on Ypingt
further analysis is needed to better understand its dynamics.

The method adoptedl@awed to highlight the strong influence the city of Milan

has on the surrounding environment, able to expand well beyond the regional
borders. In both the years considered its domain reached the city of Novara on the
west side, and the borders of Venetgion on the eastern side.

The extension is much wider than the one proposed by the OECD method (see
chapter 4), that present a surface of 2.635&nd encloses in 2011 (even if, we
must remind it, the OECD MA limits computation is based on 2000 data)
4.084.606 residents (3.867.226 in 2001). Our proposal encloses almost 8 million
(about 7.978.000) inhabitants and 7.911°kim 2011(Piedmont territories
included, while 5.254kfmonly in Lombardy), of those 7.700.000 ca inhabitants
resides in Lombardy.

Fig. 427 Comparison between our Metropolitan Area proposal for 2001, 2011, the OECD one (2016) and the
Milan Metropolitan City boundaries.

tovy

Legend
[ maborder 2001

— A border 2011
[ vitan tetrociy
Milan MA OECD

Frovinces

@265 13 19.5 26 .
o Kilometers [ Lombardy region

Source: our elaboration on Istat data 2001, 2011, and OECD.

What appears to lack in OECD puagal is the inclusion of the northern territories
between Como, Varese and Milan, some of the more urbanized contexts and also
extremely interconnected with the core.

©See on the &ie the contribution bBalducci, A., Curci, F.Fedeli, V., & Pucci, P. (2016).,
fiMilano, postmetropoli® TERRITORIOy.76, 35-45.
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It is interesting to see how also in the OECD classification the boundaries of the
official Metropolitan City of Milan are overpassed, highlighting thesudficient
extension of the current institutional body: the OECD correctly includes into the
MA limits the territory of the Monza and Brianza province (at least a part of it),
and the soutleastern spaces around Lodi, that also in PIM report appeared to be
one of the directions of the nowadays metropolitan development.

Another time so it is stressed how the Metropolitan issue in the case of Milan
should be debated again, since it is cleat We are still far from a satisfying and
definitive (if it could ever be) representation.
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Conceptual diagram

CITY

Metropolitan/regional extension of the nowadays city

Criteria

1 Morphology
1 Homogeneity
9 Functional Relations

Functions distribution analysis as &
kev for metropolitan area definition

Urbanity mapping inside the metropolitan realm

210

compari son

bet we



























































































































































































































































































































































































































