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Preface

This book investigates how established transport planning tools can evolve to
understand and plan for the ever-changing contemporary mobilities that influence
the opportunities available to individuals. It discusses existing techniques, revised
in the light of the growing interest in the social implications of transport planning
decisions: these include analytical tools to interpret consolidated and emerging
phenomena, as well as operational tools to tackle new and existing mobility
demands and needs.

This book then addresses the implications of everyday mobility for individuals
and communities. The result of a continuous exchange between the two authors
brings together the results of their various research projects. Referring to different
objects, practices and settings, the works presented are connected by an underlying
interest in spatial mobilities and their implications in planning and policy.

As for her chapters, Paola Pucci acknowledges the Mapping and Urban Data Lab
(DAStU, Politecnico di Milano), in particular Fabio Manfredini and Carmelo Di
Rosa, as well as Reyhaneh Akhond and Alessio Pratico whose elaborations con-
tributed to the drafting of Chaps. 3 and 5, respectively.
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and 6, he thanks the funding and guidance received within the Ph.D. course in
Urban Planning, Design and Policy at the Politecnico di Milano. The reflections in
Chap. 4 were developed within the PoliVisu research project, financed by the
European Union’s Horizon 2020 research and innovation programme under grant
agreement No. 769608.
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Chapter 1 ®)
Enabling Mobilities: Reinterpreting e
Concepts and Tools

Abstract Mobility is fundamental for enhancing the individual possibility to pursue
one’s own aspirations. Every person needs to be mobile to reach those opportunities
she has reason to value, depending on her needs, attitudes and interests. Despite
different individual habits, skills and attitudes, mobility has the same enabling role
for any individual, an aspect that the prevailing operational approaches to urban
mobility issues nonetheless still tend to overlook. Yet a growing stream of theoret-
ical approaches in the field of mobilities seems to be working in the direction of
enhancing individuals’ ability to move and, consequently, their ability to access the
opportunities they have reason to value. In transport planning and policy approaches,
these reflections produced some experiments that have not yet been consolidated as
ordinary practice. To address the issue, this book intends to investigate how estab-
lished transport planning tools can evolve to understand and plan for ever changing
contemporary mobilities. As an introduction, this chapter discusses the main concep-
tual and operational approaches that consider mobility to be an enabling condition.
The cases presented in the book intend to introduce how to revisit established tools
in light of enhancing the enabling role of mobility, as well as how emerging and
experimental tools may influence urban mobility planning and policy approaches.

Keywords Mobility -+ Accessibility + Social exclusion + Transport policy

1.1 Introduction

Everyday urban mobility is an increasingly varied phenomenon, characterised by
manifold forms and unprecedented pervasiveness. The combined mobility of people,
objects and information in all of their complex relational dynamics leads to new
networked forms of economic and social life (Sheller and Urry 2006) that restructure
traditional, static understandings in order to build societies around an assumption of
high mobility (Urry 2000). Mobility is composed of many characteristics, involving
not only the spatial dimension of movement, but also the networks that support

This chapter was co-authored by Giovanni Vecchio and Paola Pucci.
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mobility and the capacities required to move (Canzler et al. 2008). The multiplicity
of features, forms and meanings makes it necessary to speak of plural mobilities (Urry
2007). Mobilities have a fundamental impact on individuals, because the connections,
assemblages and practices that mobilities enable are crucial to shaping contemporary
social life (Adey and Bissel 2010).

Manifold practices determine material and immaterial consequences for people
and societies (Cresswell and Merriman 2011), conveying individual and collective
meanings of their own (Jensen 2009), as well as contributing to the achievement of
alternative individual aims and societal ends (Cresswell 2006, Chap. 2). Mobility in
particular is fundamental for enhancing the individual possibility to pursue one’s own
aspirations. Every person needs to be mobile to reach the opportunities she has reason
to value, depending on her needs, attitudes and interests. Furthermore, mobility has
become an increasingly essential requisite for interacting with urban settings and
participating in social life; a fact highlighted already in the Sixties by the renowned
planner Melvin Webber (1964, p. 147), according to whom “it is interaction, not
place, that is the essence of the city and of city life”. Despite being different for each
person, mobility has the same enabling role for any individual.

The operational approaches to urban mobility issues still tend to overlook the
enabling role of mobility, that is, the impact it can have on the opportunities available
to each person. On the one hand, mainstream transport planning approaches prove
ineffective in fully conveying the social impacts of mobility. They tend to privilege
the provision of infrastructures and services, assuring an economically sustainable
implementation and an efficient management of their operation (Martens 2006). On
the other hand, ongoing social and spatial transformations challenge some traditional
assumptions that shape the understanding and planning of mobility. Emerging mobil-
ity habits question key principles of the traditional ‘utilitarian approach’ to transport
planning such as the concept of travel as a derived demand or the users’ objective
of travel cost minimization. The same spatial setting traditionally defined as ‘urban’
is changing, together with the forms of mobility associated with it. The urban no
longer corresponds to a fixed settlement type, rather it conveys a specific form of
life (Brenner and Schmid 2015), one no longer identified only with spatial entities
comprised within city boundaries (Angelo and Wachsmuth 2015). In such expanded
urban settings, traditional infrastructures—also in relation to mobility—operate at
new scales, generating fragmentations and inequalities, as well as occasions for
experimentation and innovation (Filion and Keil 2017). Similarly, more and more
widespread innovative technologies, especially digital networks and mobile devices,
provide unprecedented occasions for mobility that nonetheless are unequally avail-
able to different populations and territories, raising significant issues of fairness
(Docherty et al. 2017).

Planning and policy approaches may thus have to cope with traditional and emerg-
ing questions with the aim of enabling mobilities, that is enhancing individuals’
ability to move and consequently access the opportunities they value. A growing
stream of theoretical and operational approaches, in the field of mobilities, seems to
be working in this direction.
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1.2 Overcoming the Limits of the Utilitarian Approach
to Mobilities

The main evaluative approaches to transport systems tend to overlook the impact
that mobility has on the individual ability to reach valued opportunities. Traditional
approaches privilege the internal performances of transport systems, pursuing an
efficient use of the available resources on the basis of a ‘utilitarian approach’ (Chu
et al. 1992; Litman 2013). Consequently, people are considered mainly according to
how their individual features—needs, opportunities and abilities—influence travel
behaviours (Dijst et al. 2013), as well as transport volumes, impacting their per-
sonal ability to access activities or destinations (Van Wee 2013b). Individual travel
behaviours are usually expressed by travel demand, which depends on the utility of the
activity to be reached and the costs to reach that destination (Van Wee 2013a). Despite
the presence of different elements contributing to individual travel behaviours, the
utilitarian approach that emphasises travel demand is the foundation of the four-step
model commonly used in transport modelling (Martens 2006).

Since current transport planning and policy approaches are based on demand
rather than needs, “current travel patterns are a reflection of the way in which trans-
portresources have been distributed in the past” (Martens 20006, p. 6). Therefore, these
solutions are often unable to address the problems of social disadvantage and exclu-
sion deriving from missed mobility opportunities (Van Wee 2011). Meanwhile, other
approaches have tried to address the social and ethical concerns related to manifold
forms of mobility. Three main clusters can be recognised: ethical approaches related
to justice, general approaches focused on accessibility and individual approaches
based on people and their practices.

Issues of justice and equity are increasingly discussed in relation to transport plan-
ning and policy. A growing literature on the topic tries to define “not whether trans-
portation planning should be based on principles of justice, but on which principles
of justice it should be based” (Martens 2017a, p. 7). Despite recognising the social
and ethical implications of transport, the approaches dealing with them are still quite
heterogeneous. First, there are different political philosophical theories to reference
and various concepts—such as justice, equity, fairness—taken as guides (see Pereira
et al. 2017 for an extensive review). Then, both procedural and substantive concerns
could be significant in relation to the decision-making process and its outcomes.
Even focusing simply on the sole substantive dimension implies different aspects
defining what a just transportation system would look like. Though most theoretical
approaches focus on the accessibility provided by transport systems (Pereira et al.
2017), others consider the distribution of transport resources (Van Wee and Geurs
2011) and the impact of externalities on each person (Gossling 2016). Also, differ-
ent ethical principles of reference would influence the choice of certain operational
approaches, their features and their distributive outcomes over others (Martens and
Golub 2012). In this context, a growing debate on ‘mobility justice’ is discussing
“an overarching concept for thinking about how power and inequality inform the
governance and control of movement, shaping the patterns of inequal mobility and
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immobility in the circulation of people, resources and information” (Sheller 2018,
p. 14). In this approach, a “holistic theorization of mobility justice” is proposed to
push forward debates around transport equity, spatial justice and sustainable cities
toward “a more comprehensive combined analysis of complex intersectional aspects
of mobility-related inequities” (Sheller 2018). This vision of mobility justice criti-
cises the distributive rule of transport justice that implies an equitable distribution
of access to mobility and of the risks or benefits associated with infrastructures, as
proposed by some scholars (Pereira et al. 2017). To replace this approach, the focus
on justice suggests addressing an alternative mobility future in which justice might
pertain to multiple scales, capable of addressing and developing the fundamental
bases for a “full theory of mobility justice” (Sheller 2018, p. 18).

Aggregate analytical approaches consider the social implications of mobility by
examining the relationship between transport and social exclusion. Mobility-related
exclusion is “the process by which people are prevented from participating in the eco-
nomic, political and social life of the community because of reduced accessibility to
opportunities, services and social networks, due in whole or part to insufficient mobil-
ity” (Kenyon et al. 2002, pp. 210-211). The various features and forms of mobility-
related social exclusion have led to robust theorisations, evaluative approaches and
even policy measures (see Lucas 2012 for an extensive review) that nonetheless
struggle with some issues. The same phenomenon receives in fact subtly differ-
ent conceptualisations, depending on the examined settings and issues, such that
poverty, disadvantage and social exclusion are considered in relation to transport
supplies, minimum levels of mobility or basic degrees of accessibility (Lucas et al.
2016). Moreover, the deriving evaluative approaches generally suffer from an ele-
vated degree of aggregation, both spatially and socially (Preston and Rajé 2007),
that overlooks the specificities of individuals and places. Similarly, it is difficult to
assess how accessibility contributes or not to well-being (Stanley and Vella-Brodrick
2009). Finally, despite the rich debate on mobility-related social exclusion and the
attempts to reduce the problem in countries like the United Kingdom (Social Exclu-
sion Unit 2003), “there appears to be relatively poor take-up of the transport and
social exclusion agenda amongst local transport authorities” (Lucas 2012, p. 112).

A heightened sensitivity to individual features may come from mobility prac-
tices. Drawing on the ‘new mobilities paradigm’ that encompasses people, goods
and information (Sheller and Urry 2006), this perspective benefits from approaches
more attentive to different practices and experiences. Mobility emerges thus as a
dynamic and relational phenomenon shaped by personal, social and spatial features
that affect individual opportunities. The relationship between different individual
characteristics and the spatial settings experienced on a daily basis define differen-
tiated abilities to be mobile, conveyed by the concept of motility (Flamm and Kauf-
mann 2006; Kaufmann 2002; Kaufmann et al. 2004). Moreover, these abilities can
support diverse practices of access and interaction that involve differentiated spatial
scales (Cass et al. 2005; Larsen et al. 2006). Any individual has thus a differentiated
potential to be ‘mobile’, which is an essential condition to appropriate opportuni-
ties according to individual purposes. The study of mobility practices themselves
is quite widespread (Cresswell and Merriman 2011) and also refers to the “systems
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lying outside ‘individuals’” (Sheller and Urry 2016, p. 14), as well as to the relation-
ships constituting movement (Adey 2006). However, these studies tend to overlook
“how practices become meaningful only when they are tied to and allow the com-
pletion of activities” (Cass and Faulconbridge 2016, p. 4), for example in relation to
access to valued opportunities.

A rich academic literature thus conveys how mobility influences individual oppor-
tunities, but theoretical approaches still suffer from practical limitations when defin-
ing transport planning strategies. In fact, research on mobility-related social exclu-
sion tends to lack operational dimensions and overlooks “the broader implication
of a comprehensive transport policy” (Beyazit 2011, p. 130). Similarly, reflections
based on principles of justice have tried to consider how to go beyond evaluations
that are simply market-centred (Sen 2000), for example by considering individual
needs, values and freedoms within Cost-Benefit Analyses (Martens 2006) and in
assessments of the long-term sustainability of transport projects (Van Wee 2011).
Nonetheless, mainstream transport planning approaches have resisted such social
concerns, also due to their weaknesses in terms of feasibility (Beyazit 2011).

A focus on individual opportunities thereby provides a critical lens to examine the
prevailing planning and policy tools in relation to urban mobility. Some explorative
attempts have considered the analytical and operational implications of approaches
focused on the enabling role of mobility in order to overcome the limitations of the
traditional tools for evaluating transport planning. These tend to rely on assessments
of displacements based on travel time-cost minimization criteria, for example in
trip-based transport models. However, increasing attention is being given to activity-
based approaches that consider travel time as ‘productive time’, focusing on the
activities related to each trip and conveying the heterogeneity of the preferences
of each person (Dong et al. 2006). Despite their relevance, such approaches lack
established applications and robust relationships with real-world planning practice.

Some evaluations have considered specific elements of transport systems: for
example, services evaluated according to their contribution to the achievement of a
specific list of activities (Inoi and Nitta 2005), or infrastructures designed considering
resource location-allocation problems (Wismadi et al. 2014). Other estimations have
attempted to define the overall individual freedom to be mobile, evaluating the mobil-
ity performance available at the metropolitan scale (Purwanto 2003). Additionally,
specific thresholds defining minimum standards may constitute a further evaluative
criterion in transport planning. This approach may be useful for measuring the travel
time, travel distances and travel expenses that the residents of an area have to face
for reaching valued destinations (Hananel and Berechman 2016).

It is instead more difficult to design policy approaches to guarantee better access
to urban opportunities. In relation to such a focus, Kronlid (2008, p. 22) mentions two
steps required “to develop implementable policy proposals: first, as an ideal under-
standing of mobility ‘unconstrained by limitations’ of contextual circumstances, and
second, one pragmatic list that takes context into account”. As for the first step,
Urry’s (2007, p. 208) suggestion to consider “intermittent travel and co-presence
as a capability” is admittedly difficult to operationalize. Discussing a more general
approach, mobility policy should not focus “merely on a person’s ability to travel
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through space”, but should rather consider “the possibility of a person to translate the
resource into something useful” (Martens and Golub 2012, p. 202). This perspective
would shift opportunities into activity participation. While participation represents a
functioning, accessibility is seen as capturing a person’s capabilities and her freedom
to pursue what one has reason to value (Martens 2017b; Van Wee 2011).

Some interventions have contributed in this direction by adopting two different
attitudes. On the one hand, universalistic approaches aim at increasing the individual
freedom to move, as in the case of free bus travel granted to London youth (Goodman
et al. 2014), unemployed and elderly users (for example, in Milan) or even to any
user of public transport in cities such as Tallinn and Hasselt (Kebtowski 2018). On
the other hand, policy initiatives intend to provide specific mobility opportunities
addressing specific areas: for example, some French cities have promoted driving
courses in deprived neighbourhoods, where the use of the car could dramatically
improve access to the job market (Le Breton 2005; Orfeuil 2004). Meanwhile, other
European cities instead have promoted travel training courses for public transport,
addressing categories of users with special needs (Bithrmann 2010).

1.3 Conceptual and Operational Advancements
in Transport Planning Decisions

Many conceptual and operational advancements can contribute to conveying the
influence of everyday urban mobility on people and their opportunities. Nonethe-
less, the brief review of growing theoretical approaches and operations highlights
the relevance of stressing the enabling role of mobility and accordingly to re-orientate
the mainstream approaches to urban mobility issues. To address the issue, this book
intends to investigate how established transport planning tools can evolve to under-
stand and plan for everchanging contemporary mobilities. The research collected in
the book deals with existing techniques, revised in light of the growing interest in
the social implications of transport planning decisions. These involve both analytical
tools to interpret consolidated and emerging phenomena, as well as operational tools
to tackle new and existing mobility demands and needs.

Moving from an interest in the implications of everyday mobility for individuals
and communities, the chapters presented in the book discuss the relevance of some
dynamics and the effectiveness of some tools in enhancing the enabling role of mobil-
ity in relation to different settings. Chapter 2 focuses on transport systems, discussing
evaluations of the accessibility they provide in light of the access to a basic set of
valued activities. Accessibility thus becomes a tool that, through mobility, grants the
possibility to achieve significant opportunities to the individual. Chapter 3 describes
emerging mobility practices—as Long Distance Commuting—and their temporal
space variability as an ‘epiphenomenon’ of wider transformations in the job mar-
ket and lifestyles as well as in transport supply and in the organisation of urban
settlements that have increased, fragmented and diversified individuals’ mobility.
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Such emerging mobility practices pose interpretative and operational challenges to
deal with their emerging needs, times and conditions of using spaces and networks.
Moving to spreading technological innovations, Chap. 4 explores the unprecedented
opportunities provided by big data in relation to urban mobility and the representa-
tion of flows, as well as the relevant but still emerging issues they raise for fair urban
planning and policy approaches. Chapter 5, instead, reconsiders the possibility to
evaluate a transport infrastructure—here, railway stations—according to their role
as both a node and place of everyday mobility practices. Finally, Chap. 6 discusses
the implications that the enablement of mobilities may have for policy approaches,
and also the possible introduction of the described tools in real-world planning prac-
tice. The conclusions (Chap. 7) propose some open directions for research in terms
of orienting evaluative and operational approaches in light of the contribution mobil-
ity can give to individuals and their opportunities while addressing policymaking
processes in the domain of urban and transport issues.
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Chapter 2 )
Accessibility: Enablement by Access e
to Valued Opportunities

Abstract Accessibility evaluation is an established technical tool within the domain
of transport planning, and it may also have specific significance in relation to the
social implications for urban mobility. Definable as the ease of reaching goods, ser-
vices and activities, accessibility can contribute to defining how transport systems
enhance opportunities for individuals by granting them the possibility to partici-
pate in different activities that they may have reason to value. The chapter intends
to investigate accessibility as a significant evaluative tool for enabling mobilities
and define the conditions and adjustments required for enhancing such a role. After
introducing traditional definitions in the field of transport planning, accessibility is
reconceptualised from a social perspective, focusing on the potential access to basic
opportunities that are particularly significant to enable individuals. Moreover, the
operational implications for drafting real-world evaluations are discussed. An evalu-
ative exercise referring to the setting of Bogot4 (Colombia) is presented to consider
how its public transport system grants access to a set of relevant opportunities. The
exercise is significant for observing accessibility evaluations in practice, as well as to
discuss advantages and limitations of such a technical tool from a social perspective.

Keywords Accessibility - Transport + Equity - Social exclusion + Bogotd

2.1 Introduction

Transport systems are a fundamental contributor to mobility. Mobility in fact does
not simply correspond to the spatial dimension of movement, but involves also the
individual capacities needed to move and the networks that support mobility (Canzler
et al. 2008). Such networks are composed of a hardware component (infrastructures)
and a software component (services). Mobility in itself is partially valuable for indi-
viduals, but it comes to acquire additional value when related to the achievement of
opportunities and the completion of activities that each individual may have reason to
value (Chap. 1). Nonetheless, for a long time the main approaches of transportation
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planning have relied mainly on mobility-oriented analyses, which evaluate transport
system performances based on the quantity and the quality of physical travel they can
accommodate. Only recently a shift towards accessibility-based analyses has started
to appear (Litman 2016).

Accessibility is not an unprecedented concept in transport, but it has increasingly
come to assume a central role in planning practice. Introduced in the late 1950s by
Hansen’s seminal work (1959), accessibility may be defined as “the extent to which
land-use and transport systems enable (groups of) individuals to reach activities or
destinations by means of a (combination of) transport mode(s)” (Geurs and Van Wee
2004, p. 128). Such a definition is a good starting point to highlight how accessi-
bility is not a concept that stands on its own, but is rather a meaningful feature that
significantly impacts the everyday life of urban inhabitants. In this sense, accessibil-
ity has been receiving increasing attention from a wide range of transport planning
approaches concerned with the social dimensions of mobility.

This chapter intends to investigate accessibility as a significant evaluative tool for
enabling mobilities, defining the conditions and adjustments required for enhancing
such arole. After introducing traditional definitions in the field of transport planning,
accessibility is reconceptualised from a social perspective, focusing on the potential
access to basic opportunities that are particularly significant to enable individuals.
The chapter also discusses the operational implications for drafting real-world eval-
uations. An evaluative exercise referring to the setting of Bogot4 (Colombia) is pre-
sented to consider how its public transport system grants access to a set of relevant
opportunities. The exercise is significant for observing accessibility evaluations in
practice as well as to discuss the advantages and limitations of such a technical tool
from a social perspective.

2.2 A Social Take on Accessibility

Accessibility is a consolidated concept in the field of transport planning, but only
recently has it become significant for enabling the role of mobilities. The first def-
inition of accessibility, given by Hansen (1959), focused on the ease of reaching
goods, services, activities and destinations, all of which can be defined as opportu-
nities. Accessibility is intended to convey the potential for interaction and exchange,
as provided by locations, infrastructures and mobility services also coming more
recently to include virtual forms of interaction. The increasing popularity of the con-
cept has led to increasingly complex conceptualisations, of which Geurs and Van
Wee (2004) provide an exhaustive example.

Geurs and Van Wee’s model contains four components of accessibility: land use,
transportation, time and individuals. These elements interact with one another in vari-
ous ways, influencing themselves and contributing differently to the overall available
accessibility. The land-use component reflects the land-use system, consisting of the
opportunities available at each destination (referring to their amount, quality and spa-
tial distribution); the demand for these opportunities, based on where inhabitants live,
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and the relationship between the supply and demand. The transportation component
involves the disutility for an individual to cover the distance between an origin and
a destination using a specific mode of transport, including the amount of time, the
fixed and variable costs and the necessary efforts. The temporal component reflects
the temporal constraints, both in terms of available opportunities at different times of
the day as well as in terms of individual times for participating in activities. Finally,
the individual component reflects needs, abilities and opportunities, depending on
the features of each person. These characteristics influence how a person can access
transport modes and spatially distributed opportunities.

In focusing on individuals and their enablement, mobility becomes increasingly
relevant as it influences the possibility that each person has to pursue her own aspira-
tions. Any individual, in fact, has a differentiated potential to be ‘mobile’, an essential
condition to appropriate opportunities according to individual purposes (Kaufmann
et al. 2004; Kellerman 2012; Larsen et al. 2006; Urry 2007). Mobility allows access
to social resources and, more generally, to participate in social life. Different indi-
vidual mobilities influence and are influenced by diverse and even unequal forms
of accessibility, reflecting that, for a society, “the solution of the problem of access
consists in the attempt of organizing itself” (Friedman 2003, p. 100). Different eco-
nomic, age and gender conditions in fact define diverse individual opportunities for
mobility, resulting in potential inequalities and forms of exclusion. These factors
emerge when “people are prevented from participating in the economic, political
and social life of the community because of reduced accessibility to opportunities,
services and social networks, due in whole or part to insufficient mobility” (Kenyon
et al. 2002, pp. 210-211).

Accessibility can therefore be crucial to contrast social exclusion (Lucas 2012;
Preston and Rajé 2007) and consequently enhance quality of life (Stanley and Vella-
Brodrick 2009). In fact, accessibility strongly relates to “the capabilities of perform-
ing activities at certain locations” (Van Wee 2011, p. 32). Mobility is instrumental in
allowing access to opportunities and participation in activities so that accessibility
may become one of the main aims of transport planning (Martens 2017b). In a sense,
accessibility also directly involves an ethical dimension: for example, a basic form
of accessibility to some destinations “could be labelled as a primary social good”
(Van Wee and Geurs 2011, p. 356) and its availability for each individual should be
guaranteed by specific distributive policies (Martens 2012). However, the contribu-
tion of accessibility to individuals’ quality of life and freedom of choice is a relevant,
yet unexplored dimension (Van Wee 2016).

Within this framework, transport systems constitute the main—but not
only—mediator between people and opportunities. Evaluations of accessibility can
thus be significant in considering how transport systems contribute to the enablement
of individuals by enhancing or impeding their access to valued opportunities. The
contribution that transport systems provide in this sense is different, according to
the settings and different populations taken into consideration. Infrastructure in fact
may be in, of or for a specific place (Addie 2016), allowing the mobility of some
groups while at the same time contributing to the immobility of others (Graham and
Marvin 2001). Furthermore, transport systems cannot be simply evaluated in terms
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of deficit, that is, estimating the available infrastructure. First, transport systems are
valuable not in themselves, but rather according to their contribution to individuals’
access to opportunities. Second, a number of features (regulations, costs, physical
design, integration with the surrounding environment) may determine that the same
infrastructure or service is differently available to different groups.

2.3 Shaping Socially-Oriented Accessibility Evaluations

To assess how transport systems may support or not individuals’ opportunities, along
with their ability to pursue their own freedoms and aspirations, devoted evaluative
approaches are necessary. From an enablement perspective, the prevailing evalua-
tive approaches do not have a specific focus on how transport systems contribute to
individuals’ opportunities. Evaluations of accessibility tend to refer mainly to four
categories: infrastructures, locations, people and time (Geurs and Wee 2004). How-
ever, the main evaluative approaches to accessibility experience limitations when
considering the perspective of individuals, especially in transport planning practice.
Transport planners in fact usually privilege infrastructure-based evaluations, in which
people are taken into consideration mainly according to the travel behaviours they
may develop (Dijst et al. 2013) and their aggregate effects on transport volumes
(Van Wee 2013). However, an opposite approach that focuses instead on individuals
and their enablement may become significant by considering how urban mobility
can enhance or impede individual freedoms and aspirations, thanks to accessibility.
Therefore, planning should not focus “merely on a person’s ability to travel through
space” but rather consider “the possibility of a person to translate the resource into
something useful” (Martens and Golub 2012, p. 202). However, accessibility eval-
uations may be shaped in different ways (see Lucas 2012 for a review), according
to diverse ethical principles of reference (Lucas et al. 2016) and, consequently, their
distributive outcomes may vary (Martens and Golub 2012). Considering the multiple
issues of equity at stake when dealing with accessibility evaluations (Van Wee and
Geurs 2011) and giving accessibility an operational dimension, it iS necessary to
examine at least three issues: accessibility to what, with what and for whom.

As for the opportunities to which it is necessary to guarantee accessibility, it is
difficult to provide extensive access to every kind of place, service and activities.
Due to these reasons, a focus on sufficient or priority opportunities could be adopted,
leading to the pursuit of a ‘basic accessibility’ (Lucas et al. 2016). Basic accessibility
is composed of the activities that “are assumed to be necessary to prevent households
from social exclusion” (Lucas et al. 2016, p. 482). According to the examined setting,
the set of basic activities may vary consistently. A sufficient threshold of access has
to be defined according to how it enhances or places obstacles before individual
opportunities. Particularly relevant in this sense are the definition of a set of significant
activities to be included within basic accessibility as well as the definition of what
is a sufficient level of access to them. As for the definition of the set of activities
and opportunities included within basic accessibility, it could be developed through
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participatory processes or a priori informed analyses. The settling of deliberative
procedures around the issues of basic accessibility could be significant (Martens
2017a, Chap. 7) and corroborate the chosen activities with interviews to the subjects
living in the analyzed areas.

Equally significant is the definition of a sufficiency standard, which establishes a
sufficient level of accessibility. According to the setting, different modal alternatives
could be considered (e.g. focusing only on public transport, or on active forms of
mobility such as walking and cycling). However, two features in particular require
clarification: first, whether accessibility has to be estimated according to the quantity
of accessible activities or rather according to the benefits deriving from them; second,
the evaluation must consider the potential or real participation in these activities. As
for the first issue, it seems that a higher quantity of accessible activities (e.g. jobs)
could be significant since “a higher level of accessibility will enable a person to
derive more benefit from participating in activities. For example, a higher level of
accessibility may enable persons to obtain a job that better matches their skills”
(Martens 2017a, p. 113). As for the potential or real participation in activities, if
we focus on the choices available to any individual, the potential participation — in
terms of accessible activities — appears as a suitable criterion, given that “from the
perspective of justice it is crucial to measure a person’s possibility to engage in a
variety of out-of-home activities” (Martens 2017a, p. 115).

Moreover, the attention on individuals and their enablement suggests that personal
features also contribute to the possibility to make use of a transport system; these
should enter an evaluation of basic accessibility. Nonetheless, relevant data is often
available only at aggregate levels and is therefore unable to convey the individual
specificities that could also be significant from an operational point of view. In this
sense, some features (for example, the socio-economic conditions of the population
living in the examined setting) can be relevant, even if referring exclusively to a
collective dimension. Local specificities shall then inform the accessibility measures
designed to evaluate a given setting.

2.4 Methodology

An evaluative exercise based in Bogota (Colombia) is presented here to consider how
the public transport system of the city grants access to a set of relevant opportunities’.
Bogota was chosen because the city has promoted significant public transport infras-
tructural investments inspired by an explicit social commitment intended to address
significant social imbalances. Nonetheless, the benefits for the worst-off areas and
populations have been partial. The experience of Bogota takes place over almost two
decades, with its most significant intervention—the TransMilenio bus rapid transit

I The analysis presented in this Chapter was conducted in September 2016, so more recent changes
to Bogotd’s transport system have not been considered. Most of the data used for the analysis are
derived from Bogota’s 2015 Origin-Destination survey (Alcaldia Mayor de Bogotd 2017).
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system—having started its operations in 2000. Bogot4 appeared as a significant set-
ting to test the operational approaches proposed here, even if the contribution of
this public transport system to the improvement of social inclusion has been partial,
as widely investigated (see for example Ardila-Gémez 2004; Bocarejo et al. 2016;
Bocarejo and Oviedo 2012; Gilbert 2008, 2015; Hidalgo et al. 2013; Lotero et al.
2014; Vecchio 2017).

To consider how Bogotd’s transport system enhances or impedes accessibility to
valued opportunities, the analysis considers how the city public transport system
allows access to a set of basic activities, assessing what opportunities are available
within a given travel time. The study methodology firstly responds to the three com-
ponents of accessibility previously described (accessibility to what, with what and
for whom).

Assuming a basic definition of accessibility, the analysis considered opportunities
that are important from preventing the social exclusion of individuals and households.
In general, transport systems are “critical to the welfare of the urban poor and a crucial
element in any poverty-oriented city development strategy”” (World Bank 2002), but
in Bogota this role seems to be specifically related to work opportunities as more
than 70% of daily trips in the city are job-related (Bocarejo and Oviedo 2012). Other
significant opportunities are more easily available at the neighbourhood level, as in
the case of shopping facilities (Nielsen 2004). For these reasons, the analysis focuses
on access to formal employment available in Bogot4 at the municipal scale.

The analysis refers to the public transport system of the city, composed by the
TransMilenio bus rapid transit and by the Sitp ordinary buses (Spanish acronym
for Integrated Public Transport System). Alternative modal choices such as cars,
motorbikes and bicycles are not considered, since these are not very significant in
the setting of Bogota for low income groups and for trips less than 15 min in duration
(Bocarejo et al. 2016). Instead, walking has been considered as it is necessary for
reaching public transport stops due to the irrelevance of intermodality in the city
(Rodriguez and Targa 2004, p. 596). The exclusive focus on public transport is quite
representative of Bogota given that low and middle classes represent the vast majority
of the population. These groups mainly move by public transport, and buses are the
only transport choice available for medium and long-distance trips (Bocarejo and
Oviedo 2012).

Accessibility is examined in an aggregate way through a location-based evaluation
that considers how many job activities are accessible from each area within a given
travel time. The territorial unit of reference are the UPZs (Spanish acronym for
Local Planning Unit). Even if a certain degree of approximation is required, the
available data easily associates each UPZ to inhabitants with mainly homogeneous
socio-economic conditions.

Accessibility is analysed by estimating the potential accessibility to jobs provided
by public transport, drawing on Hansen’s equation

Ai = Za,-f(di,-)
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Ai conveys the accessibility of each origin zone i, where inhabitants reside; aj
conveys the attractiveness of destiny zones j, according to the number of jobs that
can be found. Finally, f(dij) conveys the function of the distance between origin
zones i and destination zones j. The function of the distance is expressed in terms of
time distance, a relevant barrier to activity participation especially in Bogota. Given
the difficulty of assuming a constant travel time budget (Mokhtarian and Cao 2004),
two different time thresholds for accessible activities are assumed: 30 min, as in
the traditional transport engineering literature (Zahavi 1974), and 60 min, a more
realistic value based on the longer commuting habits of the city.

In addition, to consider how the transport system contributes to the available
accessibility, potential mobility has been examined. It consists of “the quotient of
the aerial of Euclidean distance (‘as the crow flies’) and the travel time on the transport
network between that origin and that destination” (Martens 2017a, pp. 154-155). By
considering the lowest distance between two points and comparing it with the travel
time on the transport system, potential mobility can highlight whether or not the
available transport system performs efficiently.

2.5 Opportunities and Accessibility in Bogota

The public transport system of Bogotd provides differentiated forms of accessibility
in a city characterised by structural imbalances. Imbalances refer to the character-
istics of the inhabitants, the distribution of the opportunities, and the availability of
public transport. First, the 7.5 million inhabitants of the city are mostly low-income
and concentrated prevalently in the southern parts of the city, where informal neigh-
bourhoods and mountainous zones figure predominantly (Fig. 2.1). Second, the dis-
tribution of opportunities shows further disparities (Fig. 2.1) concentrated mainly
in the central area north of the old town, as well as along the main northern and
western road corridors (Bocarejo et al. 2016; Bocarejo and Oviedo 2012; Gutiér-
rez 2011). Third, the public transport system is differently available to the various
neighbourhoods of Bogota (Fig. 2.2). The Sitp ordinary bus routes serve most of the
city neighbourhoods, while only half of the inhabitants have walking access to the
TransMilenio (Vecchio 2017).

Moving from the current imbalances of Bogotd, the analysis highlights how dif-
ferent areas of the city have diverse possibilities to access valued opportunities. Job
opportunities have been considered by assuming that an area has sufficient acces-
sibility if it can reach at least half of the urban job opportunities within a given
travel time. The sufficiency standard is here defined as 50% of the available formal
job opportunities and considered in relation to two different travel time thresholds.
Three categories of areas emerge: areas with sufficient access when travelling for
half an hour by public transport; areas with sufficient access when travelling for one
hour and areas with insufficient access in both travel time scenarios. A further mea-
sure of potential mobility is offered to examine if eventual low levels of accessibility
are caused by the poor performances of the public transport system. As a result,
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Fig. 2.2 Public transport in Bogota: TransMilenio (red) and Sitp (blue) (Vecchio 2017)

four different local profiles are defined (Fig. 2.3), distinguishing areas that differ not
only because of the accessibility available to them, but also for their socio-economic
features and land use patterns.

The consolidated city. The city with sufficient accessibility to jobs within a 30-
min travel time distance corresponds to the central nucleus of Bogotd, including its
historic centre and immediate proximities. It is the consolidated city which developed
immediately before the uncontrolled urban expansion occurred in the second half of
the twentieth century. The 11 UPZs that compose it are mainly characterized by a
medium population density and by medium-high socioeconomic conditions; these
areas are composed of residences, commerce and services. Its distinguishing feature
seems to be its central position, close to the most attractive areas where the highest job
densities can be found. Therefore, the good availability of the TransMilenio service
seems to only add to an already privileged starting condition, where the proximity
of the opportunities is simply increased by the BRT system.

The city of TransMilenio. Assuming an accessibility threshold of one hour rather
than 30 min, many UPZs (80 out of 112) have a sufficient level of accessibility
to the job opportunities of Bogotd. However, only 47 of these also have above-
average potential mobility. The area almost perfectly corresponds to the service
area of TransMilenio which appears to be the main factor defining the accessibility
available to this part of the city. The various UPZs in fact are quite varied if other
features are considered. Areas with medium socioeconomic conditions prevail, but
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Fig. 2.3 Four local profiles of Bogotd’s UPZs, according to accessibility performances

also areas with a prevalence of strata 1 and 2 can be found. Even population density
is quite varied, ranging from some of the densest areas of Bogota to zones with few
inhabitants. The prevailing uses include consolidated residential zones, specialised
areas (with industrial or commercial locations) as well as developing peripheral areas
(both formal and informal).

The in-between city. 33 UPZs are in the peculiar condition of experiencing a below-
average potential mobility but which nonetheless maintain sufficient access to job
opportunities (when considering the 60 min travel time threshold). Though these
areas are in eccentric positions, the category involves different settings: from informal
settlements in the southern area to very affluent neighbourhoods in which the highest
socioeconomic stratum is dominant. Even population densities and prevailing uses
are different, closely recalling the features of the city of TransMilenio. Their peculiar
condition may be explained by referring exactly to their eccentric position: from
these areas it is not easy to access all parts of the city, but thanks to their position it
is possible to reach those zones that offer the most work opportunities. Therefore,
they have sufficient access at least when travelling one hour by public transport.
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The marginal city. Only 21 areas of Bogotd prove to have insufficient accessibility
levels in both the assumed scenarios. These zones seem to be homogeneous, given the
features they have in common. First, they occupy a marginal position in the city, being
the most peripheral areas. These are also the areas from which it is more difficult
to reach the TransMilenio and that tend mainly to rely on other modal alternatives.
Given the polarization of Bogotd, where the richest areas are in the northern part of
the city and the poorest in the south, it seems that the three northern areas show poor
performances because of their development status (they have few built up areas).
Instead, the areas in the southern portion of Bogota are mainly neighbourhoods of
informal origins: the prevailing socioeconomic strata are 1 and 2 and most of the
UPZs are classified as areas of incomplete urbanization—that is to say, areas of
informal origin. They remain unconsolidated and lacking in terms of infrastructures,
accessibility, services and public spaces.

The four profiles define general categorizations of Bogota’s UPZs, but nonetheless
highlight how various features influence the basic accessibility available in each area.
For example, the consolidated city seems to differentiate itself from the other areas
due to its location and the dense presence of TransMilenio service. The city of
TransMilenio instead mainly relies on public transport to access job opportunities
and shows a prevalence of middle-class inhabitants that somehow reflects the fact
that most public transport users belong to this group (Lotero et al. 2014). It also
shows that the complementary bus routes of Sitp do not much improve accessibility
to urban opportunities, an aspect highlighted by other recent evaluations (Guzman
et al. 2018). Finally, the marginal city seems to be the expression of its inhabitants’
features and needs: most of them are characterized by low socioeconomic conditions
and arrive to these areas when fleeing the violence occurring in other regions of
Colombia, making informal settlements an initial and precarious answer to basic
needs.

2.6 A Place-Based (Re)discussion of Accessibility

The four profiles define general categorizations of Bogotd’s UPZs, but nonetheless
they highlight how various features influence both the availability to access a set of
basic opportunities as well as the resources required for overcoming spatial friction.
According to the findings, the profiles may help to redefine basic accessibility con-
sidering the emerging peculiarities and, consequently, propose specific priorities for
urban mobility planning and policy.

The consolidated city. The city with sufficient accessibility to job opportunities may
be reassessed assuming higher sufficiency thresholds. If different thresholds were
adopted, it might be necessary to increase local access to valued opportunities. Two
lines of action could be relevant in this sense. On the one hand, an improvement
of the public transport system (in terms of speed) could be significant. The area
already has the highest densities of routes and stops, so that the system’s performance
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could be improved to provide faster connections to other areas offering significant
work opportunities. On the other hand, other modal options may be relevant for
providing basic access. For example, cycling may be a valuable alternative, thanks
to the local presence of cycling paths and the absence of significant differences in
altitude. However, the option may be available only to the share of the local population
with specific demographic and physical features (excluding for example the elderly
or disabled).

The city of TransMilenio. The category includes the majority of Bogotd’s UPZs,
requiring further specifications to profile its various components and define relevant
planning and policy measures. A first distinction may recognize areas that prevail-
ingly originate or attract daily trips: some UPZs in fact have a commercial or industrial
focus, while others are mainly residential; a more precise evaluation may assume that
their mobility needs are different. Another distinction concerns formal and informal
areas, possibly referring to two elements: on the one hand, the presence of different
socio-economic groups of inhabitants (and, consequently, different resources avail-
able to them); on the other hand, different built environments allow the presence of
different transport services so that areas of informal origin may not allow services
other than ordinary buses. The reliance of these areas on public transport suggests
that a greater integration of the public transport system is needed, focusing on route
planning, timetables and fare policy. The first two actions may improve the perfor-
mance of the service, while fares may ease access to public transport for a wider
share of the population. Improving the functioning of the bus network may increase
the accessibility available to a wider range of areas, possibly improving basic acces-
sibility even when considering lower time thresholds or assuming higher sufficiency
thresholds for the accessible activities.

The in-between city. The eccentric areas that have enough access but experience low
potential mobility may call for specific interventions referring to transport. These
would be necessary for improving the performances of the current public transport
system or in case the sufficiency threshold for basic accessibility were to be increased.
Otherwise, the current below-average performances of the transport system do not
hinder access to basic opportunities and does not call for specific interventions. The
in-between city shows many similarities with the city of TransMilenio, in terms
of land use and socioeconomic features. Therefore, similar interventions may be
proposed for improving the opportunities for moving in the city, for example by
enhancing the integration of the existing public transport routes.

The marginal city. The peripheral settlements characterized by low levels of accessi-
bility share many socio-economic characteristics due to their largely informal origins.
Moreover, their lack of sufficient accessibility and the low level of potential mobility
call for prioritizing transport interventions in these areas. The impervious features
of these areas require adapting tools to evaluate basic accessibility. While larger
time thresholds may be more realistic when examining these areas and considering
their distance from the central areas, more precise evaluations focused on the various
neighbourhoods composing each area could be relevant in considering the longer
travel times caused by different altitudes. In any case, the lack of sufficient access
marks these as priority areas for intervention. Even by sharpening the evaluative
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tools, these areas pose difficult conditions for the establishment of regular, reliable
public transport services. Yet public efforts still privilege the construction of new
infrastructures or the provision of new bus routes that nonetheless have difficulties
in meeting local mobility needs. Another option, already attempted by municipal
institutions and only partially effective, consists of providing the facilities directly
at the neighbourhood scale. Alternative forms of service provision could prove to be
significant in these settings, for example by involving the inhabitants in the definition
of their mobility needs (and the consequent public transport routes) and even in the
coproduction of the needed services (Vecchio 2018a, 2018b).

2.7 Conclusions

Accessibility evaluations emerge as a suitable tool to understand how transport sys-
tems can enhance access to valued opportunities and contribute to the enablement of
individuals. This approach focuses on the ability to access opportunities and the role
of mobility as a significant feature in doing so by using an established technical tool
to operationalize the interest for individual opportunities in relation to urban mobil-
ity. By aiming at comparing different states and how they benefit or hurt individuals,
accessibility allows access to transport systems, mobility services and other modal
alternatives according to their contribution to the individual freedom of choice over
alternative lives. On the contrary, other indicators that dominate current transport
planning—for example, congestion or speed—are relevant only according to how
they favour or obscure accessibility (Martens 2017a, Chap. 10).

According to the setting taken into account, the proposed approach requires defin-
ing which activities are relevant, which modal choices should be considered and
which constraints (for example, in terms of travel time or cost) allow or deny indi-
vidual access. The benefits for accessibility evaluations are twofold: they first provide
a basic form of accessibility that privileges some specific activities that are particu-
larly significant in the perspective of individual opportunities, highlighting priority
areas and subjects for intervention (aiming at providing anyone with enough access
to those activities that are considered as necessary; Pucci et al. 2019 provide an
example in this sense). Second, this focus helps in shaping evaluations that better
convey the social impact of accessibility on individuals and their abilities, referring
to participation in those activities considered fundamental to take part in society.
However, accessibility is prone to some significant limitations: for example, there is
a high degree of spatial and social aggregation that overlooks significant local and
individual specificities (Preston and Rajé 2007) while critical subjective elements
(Cheng and Chen 2015) that define different perceptions of accessibility and valued
opportunities are missing.

Accessibility can anyway provide an aggregate look at how transport systems
work in relation to the access they provide to certain activities. Such a scale does not
allow for very detailed analyses, rather it can highlight areas that are more critical
in terms of access to significant urban opportunities. In this sense, basic accessibil-



24 2 Accessibility: Enablement by Access to Valued Opportunities

ity emerges as a first tool to direct further, more specific evaluative and operational
efforts. Moreover, further specifications are necessary to make it usable within dif-
ferent settings. These refer not only to some evaluative criteria to define when people
have enough access to the opportunities of the urban settings they live in, but also to
the procedures to establish such thresholds — be them participatory processes includ-
ing the citizens or simply technical debates involving technicians and policymakers.
In addition, different planning and policy measures may emerge as significant options
to enhance access in the areas most in need. These may involve the supply of mobil-
ity infrastructures and services, even using new forms of provision, the (re)location
of needed facilities or even new ways of better coordinating individual needs and
mobility offers, involving a governance dimension as well. In any case, accessibil-
ity provides a useful tool to consider how urban mobility may enable individuals
by making opportunities available to them. This advancement is accomplished by
offering a more feasible approach in terms of evaluation, consequent operational
directions and contributing to the planning of enabling mobilities.
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Chapter 3 ®)
Emerging Mobilities: New Practices, New | o
Needs

Abstract This chapter introduces new research findings on mobility practices in
Italy that suggest a transformative nexus for explaining the role of mobility in con-
temporary cities. Superseding simplified interpretations of mobility as movement
through space, this chapter describes emerging mobility practices and their tempo-
ral space variability to highlight socio-economic and lifestyle transformations, with
particular attention on long-distance daily commuting (LDC). As an emerging form
of work-related mobility, LDC is the result of the combined effects of an evolv-
ing labour market, that requires more and more flexibility while also subjected to
increasing degrees of uncertainty, as well as of the territory and the transport and
communication networks that allow the lengthening of travel. The interest in these
mobility practices concerns the conditions that determine them, the consequences in
lifestyle and in the uses of a territory and its networks. Through a sequence of quan-
titative analyses, supported by complementary and qualitative surveys and several
interviews, the chapter analyses the emerging needs, times and conditions of using
spaces and networks. It also examines the intensity of interactions activated by these
practices that question traditional mobility services and provisions, and generate
emerging new goods and services.

Keywords Long distance commuters + Mobility practices + Transport services *
Reversibility

3.1 Introduction: Why We Deal with Emerging Mobilities

The socio-economic and territorial transformations in contemporary cities have
increased fragmented and diversified mobility for individuals. They have introduced
a significant complexity in ‘trip chaining’—that is, the way in which people use
only one trip to reach different places for different purposes—which is matched by
a decrease in the weight of ‘systematic trips’ (home-work/study) in relation to the
entire amount of travel.
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Long-distance commuting, job-related mobilities at a regional, national and inter-
national scale, multi-locality and mobility in atypical time slots are some of these
emerging work-related forms that make daily mobility ever more complex. These
emerging work-related mobilities—due to their increasingly spatial and temporal
variability—are no longer comparable to traditional categories of commuting. They
use space and services in new ways, according to specific times, preferences and
constraints that are linked to long daily travel times. In these practices, we can read
the way in which changes in working patterns impact mobility habits in terms of time
and frequency devoted to displacements, distances covered and activities carried out
during travel.

The interest in focusing on these emerging forms of mobility, still quantitatively
insignificant compared to daily commuting flows, is twofold. On the one hand, by
analysing them we can highlight the impact of socio-economic and life-styles trans-
formations, as they result from the combined effects of labour market evolution, as
well as of the ownership of the territory, and transport and communication networks
(Kaufmann 2005). In this way, they work as a knowledge tool (an ‘analyseur’ in the
words of Bourdin 2005, p. 17), useful for describing the socio-spatial-temporal trans-
formations in the labour market and in work-programs in contemporary society. On
the other hand, based on their space-time complexity, they contribute to questioning
two key principles of the traditional ‘utilitarian approach’ in transport planning: the
concept of travel as a derived demand and the understanding of users’ objective as
travel cost minimization. This is because, in these mobilities, the increase in travel
time budgets is no longer experienced as wasted time, but increasingly as a social and
productive time, used to work, read books and newspapers or chat and meet with col-
leagues and friends on the train or at the station. The same travel choices are guided
by much more complex criteria than time cost minimization: they involve a plurality
of aspects linked to both individual (preferences and norms, social ties, household
composition) and external factors (transport supply, housing market, labour market).

In these mobilities, contrary to the idea of disutility in transport research, which
assumes travel time is a cost to be minimised, travel time has been shown to be valued
for a variety of reasons (Lyons and Urry 2005; Jain and Lyons 2008). From this basis,
studying emerging mobilities allows us to describe more than displacements and their
intensity just in terms of flows, but more importantly detect the combined effects of
socio-economical and lifestyles changes, individuals’ aims as well as territorial and
infrastructure transformations (Pucci 2016).

The chapter focuses on a specific form of emerging mobility, that of long distance
commuters (LDCs). The aim is to investigate the relevance of these practices, the
reasons behind the origin of these mobilities and their impacts on daily life. After
introducing the primary existing research on long distance commuters and its inter-
pretations of these mobilities, the chapter then analyses the case of long distance
commuters in the Milan Urban Region (Northern Italy). It does so through an analyt-
ical approach that matches qualitative and quantitative data sets that describe these
mobilities in their spatial and behavioural dimensions. By analysing the emerging
needs, times and conditions of using spaces and networks, as well as the intensity of
interactions activated by these practices that question traditional mobility services
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and provisions, the conclusions identify three main profiles of LDCs and possible
relevant policy measures for this mobile part of the population. The findings con-
tribute to informing services offered in stations and inside vehicles, the equipment
in new spaces of mobility as well as interventions beyond infrastructural provisions.

3.2 Long Distance Commuters as Emerging Mobility.
Research Evidence

The relevance of emerging mobilities in describing new life-styles and work con-
straints has been described by several authors who pay attention to different aspects
of these practices (Schneider and Meil 2008; Ralph 2014; Viry and Kaufmann 2015;
Bissell et al. 2017). They refer to multi-locality experiences such as overnighters
(those spending at least 60 overnight stays away from their home during a 12 months
period for occupational reasons), recent re-locators, as well as people in long distance
relationships and long distance daily commuters. Among these emerging mobility
practices, long distance commuters (LDCs) appear as a phenomenon of real interest
in the European context. During his/her working life, one in two people, if not per-
sonally then at least indirectly as a family member, has experienced a period of long
distance commuting, though usually for a limited period in his/her professional life
(Viry and Kaufmann 2015).

Even if LDCs have been the focus of only a small body of current research, we find
a set of shared reasons that originate this mobility, namely fast travel modes, efficient
intermodal connections and the spreading of urban populations in peri-urban areas
(Ralph 2014; Viry and Kaufmann 2015; Bissell et al. 2017). At the same time, these
studies do not offer converging interpretations on the impacts of these mobilities on
daily-life, the motivations of people involved in this daily-travel nor on the attributes
and criteria necessary to define long distances commuters.

For Schneider and Meil (2008), LDCs are part of other emerging work-related
long-distance mobilities and they involve workers who spend more than two hours
at least three times a week, to reach their workplace, in order to avoid residential
mobility (p. 38). LDCs result from the combined effects of labour market evolution
and a familiarity with the territory and its transport and communication networks that
lengthen travel (Viry and Kaufmann 2015). Commuting for long distances allows
these workers to have the sedentary lifestyle they seek, thanks to the performance of
transport networks (speed of connection) that can “combine, in everyday life, places
of activities that were before spatially impossible to assemble” (Vincent-Geslin and
Ortar 2012, p. 40). Based on a quali-quantitative survey on a significant sample of
highly mobile people in Europe,' Viry and Kaufmann (2015) observed that LDCs

I'The EU research “Job mobilities and Family Lives in Europe” (http://www.jobmob-andfamlives.
eu/) investigated the job related high mobilities of a sample of 7220 people in 2007 in six European
countries (Germany, France, Spain, Switzerland, Poland and Belgium). This survey has been updated
in 2011 only in Germany, France, Spain, Switzerland.
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experience their extensive travel as reversible, more typically as a spatial reversibility,
rather than a social one. This is because, according to Viry and Kaufmann (2015,
p- 10), two dimensions define reversible mobility: “spatial and temporal reversibility,
using travel time to stay in touch with friends and family, using travel speed to be
physically present with friends and relatives as much as possible; (and) existential and
relational reversibility, compensating for absence by maintaining distant relationship,
limiting the impact of absence and limiting the contact with unfamiliar places and
unknown people by developing routines”.

The concept of reversibility,” according to these authors, becomes a key element
in explaining the life-style conditions of LDCs. For them, the compression of time
and space provides more leeway for individuals and is accompanied by a growing
mobility injunction that tends to compel the social movement of individuals (Vincent-
Geslin et al. 2016, p. 47).

This condition has also been highlighted by Schneider and Meil (2008), according
to whom LDC is the most widespread form of recurring high mobility, involving
from 11 to 15% of the workforce in Switzerland, France and Germany (p. 33).

For Bissell et al. (2017), long-distance commuting practices are “routine forms
of mobility that go beyond the local and urban level, but that are not quite as
broad-ranging as international travel” (p. 795). The authors studied this phenomenon
through an ethnographical approach focused on the experiences of ’supercommuters’,
especially as they pertain to the ‘intensity’ of their lives and mobility experiences.
The concept of intensity, according to the authors, can help to address “the singular
and situated dimensions of mobility experiences that often get sidelined in more
generalising socio-psychological explanations for commuting practices” (p. 796).
In doing so, and through exploring three fieldworks in Australia, Canada and Den-
mark,? Bissell et al. (2017) found that participants in their research experienced an
‘embodied knowledge’ that emerged through a “complex interplay with knowledge,
technologies, embodied sensations, and the travelled environment”. In their interpre-
tation, “the supercommuter accumulates a number of bodily capacities to affect and
be affected by these systems and infrastructures” (p. 809).

Reconstructing the societal shifts that may have propelled long-distance commut-
ing, Ralph (2014) examined a particular subset of the so-called Eurostar population:
the ‘Euro-commuters’.* According to the author, these are “EU citizens moving

2 According to Kaufmann (2002, p. 25) “reversibility and irreversibility must be considered as
ideal-types in that, forms of mobility are never purely reversible or irreversible”.

3In Australia the sample is composed by 53 commuters in Sydney, routinely travelling 35 min each
way, who responded to a newspaper advert calling for participants who experience stress as part
of their everyday mobile life. In Canada, the sample is made by 18 floatplane pilots working as a
unique commuter for commercial companies based in coastal British Columbia. In Denmark the
sample are jet supercommuters defined as frequent fliers of a 45 min daily Scandinavian Airlines
flight connecting the cities of Aalborg and Copenhagen (Bissell et al. 2017).

4As mentioned by Ralph (2014), the term is a play on Adrian Favell’s definition of ‘Eurostars’,
describing the EU citizens who live outside their home country in another member state. According
to Favell (2008) these people are a pioneering group of EU citizens in an ever-more integrating
Europe.
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across EU borders routinely” and chronically commuting back and forth. If the
reasons for an increase in these European commuting practices can be explained
through the removal of formal labour market and mobility barriers for EU citizens,
as well as low cost air fares and high speed transport lines, “Euro-commuters differ
from Eurostars in that their migration is, from the outset, planned as a more tran-
sient project, rather than as a permanent settlement in the host destination” (Ralph
2014, p. 3). Focusing on the daily lives of a sample of these Euro-commuters who
live between their home and another host European country, Ralph (2014) analysed
how these people conduct their family life, friendships and careers to distinguish,
among them, three typologies strongly inflected by gender: “survivors who undertake
this mobility primarily for livelihood purposes; thrivers for the sake of optimizing
lifestyles; strivers do so in the service of upward career mobility” (p. 34). These
three profiles, depending on age, family formation stage, education and specialized
training, influence individual’s mobility capital and are affected by differing primary
motivations in undertaking the shuttle-like migration between their country and other
EU destinations. Their reasons can range from contracting economy, falling standards
of living and spiralling mortgage-related debts at home to a dysfunctional housing
market, as well as improving economic status, career promotional considerations and
advancing their professional occupational status. Becoming an alternative to more
conventional forms of migration, according to Ralph (2014), this kind of transna-
tional circular mobility is nowadays a prospect for ordinary European professionals
to consider as part of their attempts to achieve some sort of durable work-life balance.

In one of the first studies carried out on the phenomenon, Ohman and Lindgren
(2003) explored the determinants of long-distance commuting as compared to shorter
commuting distances, considering individuals with a Euclidean distance of 200 km
or more between their housing and work place. The research studied the Swedish
population and long-distance commuting emerged as a mobility strategy to manage
the growing distances between home and work places. It revealed that mobility
strategies and the lifestyle of long-distance commuters suggests a diversity of driving
forces affecting individual and household preferences along with structural factors.
The most influent factors have been summarized into seven categories representing
personal characteristics, preferences and norms, household composition, social ties,
labour market conditions, housing market conditions and transportation (Ohman and
Lindgren 2003, p. 11).

If the attributes and criteria in defining LDC are not unequivocal in the above
mentioned studies, in which LDC can be detected by considering both travel times
and spatial distances covered to reach work places, however, “the crossing of space,
in terms of speed and distance, should not be used as an indicator to describe (this)
mobility” (Kaufmann 2016, pp. 40—41). These mobilities in fact describe more than
displacements: they derive from the lifestyles and plans of actors and also depend
on obligations, constraints or windows of opportunity open to us. Through these
emerging practices, it is possible to analyse the ways in which resources (tangible
and intangible, physical and personal) and individual goals are combined and, on the
other hand, recognize different ways of using travel time as a ‘productive time’ for
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working, connecting socially or relaxing, “becoming a social time in its own right”
(Kaufmann 2016, pp. 40-41).

Research has aimed to understand the complexity of these mobility practices while
dealing with the structural and influent factors at the origin of these displacements. To
cope with the consequences of these practices on the uses of the transport networks
and their services, all the examined studies have used qualitative approaches and
surveyed a sample of the population experiencing long distance commuting. Since
these emerging mobilities need to be analysed in their spatio-temporal complexity,
quantitative data can detect the intensity and spatial dimensions of this phenomenon.
Together with the networks that support these mobilities, quantitative studies need
to be combined with qualitative approaches that analyse resources, preferences, con-
strains, social ties and individual goals, intercepting also the needs expressed and
goods generated by the same mobility practices. This has been the approach under-
taken to investigate LDC in the Milan Urban Region.

3.3 Long Distance Commuters in Italy. A Focus
on the Milan Urban Region

Analysing work-related displacements in Italy with quantitative data sources,’ new

strategies for reconciling private and professional life emerge. These can be seen
through new forms of daily mobility that include long-distance commuting; job-
related mobilities at a regional, national and international scale as well as multi-
locality and mobility in atypical time slots (Pucci 2017, 2018). Among them, long
distance commuting® for work-reasons in Italy has increased significantly, espe-
cially in women’s mobility, representing 36.7% of the long distances displacements
exceeding 150 km. For work-related displacements exceeding 150 km per day, some
evidence shows a strong relationship between the increasing trend of this travel and
the existence of infrastructure corridors with high-speed lines that provide a good
transport supply for long commuting.

Considering the transport means, the relevance of trains increases for the displace-
ments between Turin and Milan, Milan and Rome and Rome and Naples served by
the high speed lines, even if the car is the most used means of transport in journeys
exceeding 150 km (65% of total LDC displacements). This mode is preferred above
all others, when the radius of displacement is within 300 km, while for travel up
to 300 km, in addition to the train (22%), plane travel also emerges (15%) as an
option. Taking into account work-related displacements up to 75 km one way, two

5The source is the national census by Istat, available at the municipality level for all the Italian ter-
ritory. Istat’s census (2001-2011) provides data only on Origin and Destination of commuters’ flow
for study and work reasons, with additional information on modal share and time of displacement.
SIn our research, we selected LDCs by considering travel distances over 75 km one way. The
distances have been calculated using the graph of the infrastructure network. They are therefore
geographical distances between an origin (home) and a destination (workplace).
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Fig. 3.1 Long distance
commuters in Italy:
displacements up to 150 km

different situations emerge at the national level: LDC trips are strongly polarized
in the main cities in Southern Italy with particular evidence in Rome (with strong
origins in Naples), as well as in Bari and Palermo. Meanwhile, LDCs destinations
are more equitably distributed in Northern Italy, where a polycentric network centred
on Milan emerges and is characterised by the attractiveness of other polarities, like
Vicenza and Padova. This dynamic is confirmed also for trips exceeding 150 km,
even if the attractiveness of Turin is weaker. In the displacements up to 300 km,
Milan and Rome play a relevant role as the main attractive poles (Fig. 3.1).

These are the most relevant trends detected from the quantitative data sources
available at the national level. The elaboration of quantitative data highlights this
trend as an emerging and growing phenomenon in Italy over the last 10 years. Though
itdescribes the spatial dimension and the networks that support this mobility, the data
does not offer specific indications for the reasons/habits/constrains of this mobility
practice. These dimensions play a relevant role in explaining the features of this
emerging mobility and understanding the reasons, needs and constraints relating to
long distances commuting. When discussing emerging mobilities, we refer to work-
related mobility practices where mobility, as a movement, is an ‘epiphenomenon’
of wider transformations in the job market, thus it is capable of describing social,
spatial and temporal changes.

While quantitative and aggregated data contribute to bringing out the phenomenon
in its spatial distribution, they are not suitable for investigating the behavioural com-
ponent (the experiences, capacities, needs) of this emerging mobility. Accordingly,
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the approach used in this study integrates a sequence of quantitative analysis with
complementary qualitative survey data, based on several interviews with a sample of
LDCs. Through the quantitative data collected, the research analysed the movement
component of the LDC phenomenon, in particular the spatial dimension and the
networks that support this mobility. Meanwhile, the qualitative data has deepened
the behavioural components. In particular, a qualitative approach has been finalised
to analyse the ways in which resources (tangible and intangible, physical and per-
sonal) and individual goals are combined, intercepting needs expressed and goods
generated by these mobility practices.

This in-depth study that combines quantitative with qualitative approaches focuses
on the daily mobility practices in a dense metropolitan area: the Milan Urban Region
(Northern Italy). The choice to investigate this territory is linked to its complex urban
settlement, where the multi-directional daily mobility reflects a complex network
of the relationships and places densely used that follow a non-hierarchical urban
structure. In this territory, the geography of the movements defines an extensive
area which goes beyond the institutional borders of the metropolitan city of Milan
(Citta Metropolitana di Milano), an element that challenges institutional governance
systems, ineffective in governing the current mobility dynamics. As the focus on a
dense metropolitan area where congestion distorts the measurement of travel time,
travel distances over 75 km between an origin (home) and a destination (workplace)
were assumed as a point of reference for selecting and investigating LDC.

The approach accompanies quantitative and qualitative surveys that contribute
to the discovery of the time-space variabilities of these emerging mobilities. It also
captures changes in work patterns and life-style that would not emerge statistically
and tackles the practical issues they raise.

To detect the intensity and spatial dimensions of LDC, together with the networks
that support this mobility, quantitative data’ has been processed to investigate the
size and trends of this form of mobility for the Milan Urban Region. The study also
examines which territories have been most affected by this phenomenon along with
their features in terms of transport supply and services, the socio-economical profiles
of commuters, as well as how much time LDCs dedicate to travel each day.

Data shows an increase in the work-related displacements longer than 150 km by
43% from 2001 to 2011, yet they represent only 1% of total displacements in the
Milan Urban Region (Fig. 3.2).

The average long distance commuter is male (80%), aged 30-59, employed and
commutes each day from his home to workplace using a private car. Car usage prevails
despite the fact that LDCs are concentrated in urban centres of medium-large size
and these municipalities are served by a railway station and distributed along the
lines of the regional railway system (Fig. 3.3).

TThe sources are the national census by Istat and the Lombardy O/D matrix. Istat’s census
(2001-2011) provides data on commuters’ flow for study and work reasons (O/D, modal share
and time of displacement); O/D matrix by Regione Lombardia is a survey led in 2002 and 2014, on
all daily displacements (reasons, modal share, time of displacement, professional profile, gender,
age).
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Fig. 3.2 The geographies of LDCs

Results show that long-distance commuters travel primarily to reach their work-
place, although in the last ten years this trend has begun to change in favour of business
travel (meeting clients), in part due to the increase in freelance work following the
2008 economic crisis.

To understand the reasons for being a long distance commuter, the research inves-
tigated the activities carried out during travel and the analysis highlights the emerging
needs in terms of spaces, equipment and services useful for these practices. An ethno-
graphic approach, based on semi-structured interviews, travel-along and mapping,’
has been carried out on a selected sample of the LDCs.

The ethnographic approach has been finalised to investigate not only the reasons
for commuting long distances, but also the “individual functional space” (Lévy 1994,
p- 241) of these commuters more in depth, considering:

o the differentiated relationships with LDCs’ home spaces. These refer to social ties
including friends, family, colleagues, household composition, housing ownership,
preferences and norms;

o the activities carried out during the period of travel and the uses of the spaces of
movement. These involve reading books and newspapers or chatting with friends,

8The approach has been experienced in Vendemmia’s PhD thesis (2015) and in Akhond’s Master
thesis (2017), both developed in the Politecnico di Milano. See also Vendemmia (2017).
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Fig. 3.3 The socio-demographical profile of LDCs

meeting colleagues and friends on the train or at the station and working on their
laptop;

o the emerging needs raised by LDCs. These include minimizing time constraints,
equipping transport spaces with comfortable chairs, electric plugs useful for short-
term work, free Wi-Fi connection and meeting places and even equipping the train
coach as a working space.

The sample of people with mobility practices definable as long distance or com-
muting for an extended period of time has been selected using the snowball technique.
It was composed of 15 highly mobile persons, aged between 31 and 48, with differing
social profiles. The sample is composed of 6 women and 9 men, 6 of whom have
children; 6 of whom are married and 7 with a common law marriage. They are all
highly educated, holding either a bachelor, master or PhD degree. 6 currently have
an open-ended contract, 2 are free-lance professionals, 4 have a fixed term contract
and 3 have a per-project contract. The analysis of the 15 individuals focused not only
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on their mobility practices, but also on their residential choices, in order to explain
the complex system of variables affecting their mobility practices.

The qualitative survey detected that these long distances mobility practices orig-
inated mainly due to employment reasons, which influence many different domains
of the LDCs’ lives. They have chosen a more intense daily commute to avoid migra-
tion or relocation and they tend to be individuals who are attached to their habits
and social and spatial ties. However, considering the individual factors (preferences
and norms, social and family ties, household composition) determining LDC and
combining them with ‘external factors’ (fast transport supply, labour and housing
markets), at least three profiles of long distance commuters emerge from the analysis
(Fig. 3.4).

These profiles translate to different degrees of adaptation to social and labour
market constraints and equally different abilities to use the available networks and
services:

e the forced LDCs are workers who decide to undertake this mobility due to job
insecurity resulting from the contracting economy, dysfunctional housing market
and family constrains. Their main motivation is primarily economic; they live in
this condition as a constraint, more than a choice;

e the LDCs by choice are not forced by economic circumstances, but they choose this
way of life above all for advancing their professional occupational status and career
promotional considerations enforce their mobility practices. They have often spent
several years in education and specialized training to follow a particular ‘career
path’;

e the nomadic workers with a multi-located job as the main driver of their mobility
habits. They are also specified by age (under forty years), family formation stage
(more often without children) and having education and specialized training.

These profiles can be significant also to operationally tackle LDCs because they
highlight the main determinants of each profile. This understanding allows a rethink-
ing of the services to be offered in stations and inside vehicles, the organization and
equipment of new spaces of mobility, as well as interventions beyond infrastructure
provisions.

3.4 Long Distance Commuters: Beyond Just Displacement

Studying LDC as an emerging work-related mobility practice allows for a read-
ing beyond just displacements. It underlines the way in which changes in working
patterns increase the complexity of mobility patterns in terms of frequency, time
devoted to displacements, distances covered, as well as the implications in the daily-
life of this type of mobility. According to Bourdin (2005), this mobility clearly
represents a knowledge tool, useful for describing transformation in urban life and
work-programs in identifying different profiles of mobile people.



3.4 Long Distance Commuters: Beyond Just Displacement 39

To follow the relevance of this mobility in its space-time variability, as well as the
reasons, behaviours and constrains related to this mobility practice, the need emerges
for analytical tool-boxes capable of combining ‘small data’, including qualitative
data, together with big data, in order to overcome the limitations of the latter (Kitchin
and Lauriault 2015). It is not a matter of distinguishing between qualitative and
quantitative approaches, but of addressing the analytical approach in a useful way
to explore the dimensions characterizing this mobility as a movement in space, in
which the behavioural components are both relevant to address interpretations of
this phenomenon and are useful for improving the effectiveness of mobility policies.
This requires an analysis of the intensity and spatial dimensions of this phenomenon,
the networks that support these mobilities, together with the resources (tangible and
intangible, physical and personal), constraints and individual goals that originate this
mobility practice.

An important contribution in this sense comes from digital data sources, generated
by users and which can contribute to a better understanding of mobility behaviours.
The geographical scale and temporal dimensions are almost completely absent from
conventional surveys, despite being one of the most significant elements that char-
acterize not only this type of mobility, but contemporary cities and urban regions, in
general. Potentially, digital data could lead to defining more user centred policies.
After a decade of experimentations (Ratti et al. 2006; Kwan et al. 2007; Reades et al.
2007; Jarv et al. 2014; Blondel et al. 2015; Pucci et al. 2015), it is indeed possible to
state that mobile phone data with digital data and ICT have improved understandings
of urban practices and mobility in many respects. This data can simultaneously over-
come the limitations of the detection latency time typical of traditional data sources
and take advantage of the ubiquity of mobile phone networks and the pervasive diffu-
sion of mobile devices. In addition, they provide a ‘longitudinal perspective’ on the
variability in human travel activities (Jarv et al. 2014), thus validly complementing
traditional research methods.

These methods improve the understanding of these practices, as well as help in
detecting emerging needs for addressing more effective policy, better equipped to
assess demands and initiatives in the transport market: rather than intervening on
transport infrastructures, LDCs could benefit most from improvements to services
and facilities that would support their work activities and social interactions during
the travel (Fig. 3.4).

In the interviews conducted, the ‘productivity’ of travel clearly emerges because
the increase in travel time budgets is no longer experienced as wasted time, but it has
increasingly become a social time in its own right. LDCs work, read, use their laptops
and digital devices to interact via internet, meet colleagues and friends during their
travel, and due to this possibility, the choice of means of transport is not necessarily
dictated by economic convenience, but by the quality of the activities that the means
of transport allows users to carry out during the journey.

LDCs in the Milan Urban Region reveal the effect of the evolution of the labour
market on these mobility practices, as well as the features of the territory, transport and
communication networks, allowing a minimization of physical distances. In doing so,
overcoming an initial and stereotypical idea of LDCs as élites with mobile lives, the
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empirical evidence shows that often long daily travel is a necessary and unavoidable
condition to meet economic and family needs and/or housing inequalities. For these
reasons, this mobility is an expression of a ‘rooting in the fluidity’.
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Chapter 4 ®
Big Data: Hidden Challenges for a Fair e
Mobility Planning

Data are both social and material, and they do not merely
represent the world but actively produce it.
(Kitchin 2014b, p. 226)

Abstract Big data provides unprecedented opportunities for understanding and
planning urban mobility. Big data makes huge amounts of information available
with a high level of detail, potentially precisely depicting overall macrotrends while
also detecting micropractices that elude traditional investigative approaches. Despite
this unprecedented insight on mobility issues, big data is not the ultimate solution
for dealing with urban mobility, especially when considering social dimensions. The
chapter intends to discuss at what conditions big data may contribute to mobility
planning and policy approaches that may effectively enable individuals and their
opportunities. After introducing the concept of big data and its increasing relevance,
the significance for urban policy of such a knowledge source is briefly presented.
The discussion then moves to four critical issues that question the contribution of
big data to enabling mobilities. These include the representativeness of the infor-
mation provided by big data; the interpretative issues associated with understanding
mobilities through manifold digital technologies; the differentiated individual ability
to produce information through portable devices and emerging actors who operate
through big data and influence urban mobility dynamics in unforeseen ways. These
dimensions highlight three forms of partiality that affect the completeness, the neu-
trality and the usability of big data in relation to mobility issues, leading to a call for a
critical usage of big data. This approach can contribute to enabling mobilities thanks
to the enriched information it provides, without delegating to it the responsibility of
defining urban problems and solutions.

Keywords Big data - Mobility - Transport planning - Urban policy
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4.1 Introduction

Big data is an increasingly pervasive presence in contemporary cities and societies.
On the one hand, the number of devices able to track movements, preferences and
consumption is growing, as well as their diffusion among users. On the other hand,
the analyses that take advantage of such data are becoming each day more sophis-
ticated and represent urban phenomena with high levels of precision. As for many
features of the wide wave of technological innovations affecting urban settings, big
data is controversial. There is huge enthusiasm for the analytical and operational
opportunities it provides, as well as concern for the forms of control and oppression
it may support (Greenfield 2017, Chap. 8). The pervasiveness of technology results in
ambiguous potential effects on cities and their inhabitants, making it thus necessary
to considerately engage with big data and the outcomes resulting from its growing
relevance.

Big data also provides new opportunities for understanding and planning urban
mobility, and it requires a change in the mainstream approaches to transport issues
(Milne and Watling 2019). Big data, in fact, makes huge amounts of information
available with a high level of detail, potentially providing both precise overall depic-
tions of macrotrends while simultaneously detecting micropractices that elude tra-
ditional investigative approaches. The mobile technologies that support our increas-
ingly mobile and connected lives (Elliott and Urry 2010) track our habits and col-
lect the information that, aggregated, constitutes big data. At the same time, many
innovative mobility services require information as a condition to access them and
continuously collect information while operating. For example, it is the case of many
sharing mobility initiatives to profile their users according to the zones and the hours
in which they move. Big data thus emerges as a powerful but also risky tool for
understanding and addressing mobility issues. The knowledge it provides and the
operational opportunities it opens up are neither neutral nor exhaustive when consid-
ering mobility issues. Therefore, despite its unprecedented analytical insights, big
data is not the ultimate solution for dealing with urban mobility, especially when
considering its social dimensions.

The chapter intends to discuss under which conditions big data may contribute
to mobility planning and policy approaches that may effectively enable individuals
and their opportunities. After defining big data and how it is becoming increasingly
relevant, the chapter briefly presents the urban policy significance of such sources
of knowledge. Through a critical review of existing literature, the discussion then
moves to four critical issues that question the contribution of big data to enabling
mobilities. These include: the representativeness of the information provided by big
data; the interpretative issues associated with understanding mobilities through man-
ifold digital technologies; the differentiated individual ability to produce information
through portable devices and emerging actors who operate through big data and influ-
ence urban mobility dynamics in unforeseen ways. These dimensions highlight three
forms of partiality that affect the completeness, the neutrality and the usability of
big data in relation to mobility issues. This leads to a call for a more critical usage
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of big data, one which can contribute to enabling mobilities thanks to the enriched
information it provides, without delegating to it the responsibility of defining urban
problems and solutions.

4.2 What Is Big Data?'

Despite its growing popularity, the term ‘big data’ does not have a single shared
definition (Floridi 2012; Kitchin 2014c; Lovelace et al. 2016). Generally, big data
is described by referring to the ‘three V’s’: volume, velocity, and variety. Big data
is “high volume, velocity and variety of data that demand cost-effective, innovative
forms of processing for enhanced insight and decision making” (Gartner 2013). Three
more V’s could be added, considering that big data should also be veracious, variable
and valuable (Gandomi and Haider 2015). Some key features of big data that also
emerge from a review of the literature (Boyd and Crawford 2012; Kitchin and Dodge
2011; Marz and Warren 2015; Mayer-Schonberger and Cukier 2013; Zikopoulos and
Eaton 2011) can be summarized as:

e huge in volume, consisting of terabytes or petabytes of data;

e high in velocity, being created in or near real-time;

e diverse invariety, being structured and unstructured in nature and often temporally
and spatially referenced;

e exhaustive in scope, striving to capture entire populations or systems (n = all) or
at least much larger sample sizes than would be employed in traditional, small
data studies;

e fine-grain in resolution, aiming to be as detailed as possible and uniquely indexical
in identification while still respecting individuals’ privacy thanks to aggregation
and anonymisation;

e relational in nature, containing common fields that enable the conjoining of dif-
ferent data sets;

e flexible, holding the traits of extensionality (new fields can be easily added) and
scalability (can be rapidly expanded in size).

Big data includes different typologies of data, distinguishable according to the
sources that provide them. Following Kitchin (2014c, p. 4), three categories of big
data emerge:

e directed data or tracking data monitors the movement of individuals or physical
objects subject to movement by humans, is generated by traditional ‘forms of
surveillance’ that focus on people or places and implies a human operator;

e automated data is produced by automatic digital devices such as mobile phone
data, capture systems and clickstream data that records how people navigate

IThis section draws on Pucci et al. (forthcoming).
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through a website or app; remotely sensed data generated by a variety of sen-
sors and actuators as well as image data, particularly aerial and satellite images
but also including land-based video images;

e volunteered data, deriving from search and social networking activities where
citizens become ‘sensors’ and can contribute to the collection of geographic data,
thus user generated. This includes: interactions with social media such as the
posting of comments or the uploading of photos to social networking sites such as
Facebook or Twitter as well as crowdsourcing data where users generate data and
contribute to a common system, such as the generation of GPS-traces uploaded
into OpenStreetMap to create a common, open mapping system (Goodchild 2007;
Kitchin and Dodge 2011).

Big data needs to be examined in strict relationship to the algorithms and sys-
tems that allow it to be examined. Algorithms are fundamental in selecting relevant
information out of the shapeless mass of big data and which then make sense of it.
They are, for this reason, crucial to “provide a means to know what there is to know
and how to know it, to participate in social and political discourse, and to familiarise
ourselves with the publics in which we participate” (Gillespie et al. 2014). In this
respect, the human contribution is crucial in shaping algorithms and consequently
determining what information we consider and for what purposes. Algorithms may be
a tool for justice but more often, intentionally or not, determine dynamics of control
or exclusion (Cohen 2018). Therefore, calls for data-driven forms of policy in which
‘data speaks for itself” or for an “automatic smart city understanding” (Villanueva
et al. 2016, p. 1680) should consider the non-neutrality of algorithms. According to
how these tools are shaped, very different understandings of spatial phenomena can
be derived and, consequently, the operational measures deployed to deal with them.

Apart from the specific purposes to which big data may contribute, there are two
main reflections regarding their usage in relation to urban issues. On the one hand,
such data can contribute to examining urban phenomena in real time; on the other
hand, it can enhance new forms of urban governance. Urban mobility practices offer
an example in this sense. Big data, gathered from different sources (cameras, portable
devices, electronic fare systems, etc.) can provide detailed and updated representa-
tions of how people move, considering both macrotrends and micropractices. In doing
so, data updates and enriches traditional forms of knowledge of mobility; it can con-
tribute to updating fundamental tools of transport planning, like origin/destination
matrices and transport models (Noulas et al. 2012). Additionally, it can also anal-
yse how the distribution of the population in cities changes through space and time
(Ratti et al. 2006; Sevtsuk and Ratti 2010) and detect specific mobility behaviours
and users’ profiles (Bayir et al. 2010; Reades et al. 2007; Soto and Frias-Martinez
2011). The updated and precise knowledge of mobility fostered by big data allows, at
least potentially, the deployment of faster and more effective responses to emerging
urban issues. In addition to these aspects, big data can also enhance the ordinary
management of services and infrastructures, contributing to defining and adapting
real time interventions.
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Big data is thus a primary component of a wider technology-based innovation in
the ways we understand and address urban problems. While the growing diffusion
of technologies is changing the lifestyles of people and their spatial reflections (for
example, in the growingly complex forms in which they move), the data produced
and gathered from using such technologies provides technicians and decision makers
with an unprecedented amount of detailed information. This information is relevant
not only for its quantity but also for its quality. It provides a richer understanding
of how people move and how their mobility relates to other elements—for example,
the activities that people undertake or the individual features that determine their
needs, wants, preferences and perceptions. In doing so, big data can contribute to
the ongoing shift in mobilities studies and transport planning which increasingly
foster a wider understanding of mobility from a phenomenon understood as the
sum of flows between manifold origins and destinations to a rich set of practices
determined by individual and collective behaviours and habits. However, the richness
and pervasiveness of big data can be overwhelming too, as “the picture we are left
with is that of an urban fabric furiously siphoning up information, every square meter
of seemingly banal sidewalk yielding so much data about its uses and its users that
nobody quite yet knows what to do with it” (Greenfield 2017, p. 85). Because of this
abundance, the relevance of big data is better understood by considering how it can
intervene on shaping the responses to urban problems.

4.3 Big Data and Urban Mobility Policy”

From a policy perspective, big data provides a huge amount of information, offering a
question-oriented knowledge. Depending on the question or issue faced by the subject
using them, big data provides evidence by combining different datasets from different
sources gathered for different purposes. While big data can contribute to addressing
a wide range of mobility-related urban issues, from real-time traffic rerouting to
accident management, here the focus is on urban policy. By policy, we refer to
a deliberate system of principles that guide decision-making and lead to rational
outcomes, identifying a course of action adopted for the sake of expediency, ease,
etc. to solve a collective problem, that is a problem requiring public intervention.
Policy can be seen as a cycle composed by different steps (Marsden and Reardon
2017), to which big data contributes differently. Here we choose to use policy cycle
as a reference concept despite being aware of its limitations. Policy is not sequential
in nature, rather it needs to be designed and continuously revised to take into account
external conditions and adapt to their eventual change. Their effects are often indirect,
diffuse and take time to appear and, finally, policy-making depends on politics,
people, socio-economic factors as well as other previous and ongoing policies.

Problem setting. This is the first stage of the policy cycle, in which a collective
problem is identified, defined and legitimised as such. This stage contributes to

2This section draws on Pucci et al. (forthcoming).



48 4 Big Data: Hidden Challenges for a Fair Mobility Planning

framing the issue to be faced, defining its main features and considering what ongoing
policies (if any) are currently addressing it. In this phase, big data may contribute to
understanding the current urban trends as well as to help assess existing policies. Real-
time data that refers to the use of transport services and infrastructures is helpful in
depicting current mobility flows by using a range of sources including traffic sensors,
public transport passenger tracking and vehicle sharing services (Lu et al. 2015; Lv
et al. 2014; Pelletier et al. 2011). Another crucial source is mobile phones, whose
traffic data allows the mapping of the position of users and can contribute to profiling
them. This data is relevant for mapping in real time the spatial and temporal variability
of the distribution of populations in a territory, potentially contributing also to a
dynamic redefinition of policy measures (Ahas et al. 2010; Pucci et al. 2015; Sevtsuk
and Ratti 2010). Finally, social networking services provide significant information
concerning the position of the users but also in conveying significant user-generated
information related to ongoing activities, habits and sentiments (Chen and Schintler
2015; Liu et al. 2014; Pang and Lee 2008).

Policy formulation. In this stage of the policy cycle, alternative options of interven-
tions are assessed in order to address the problem previously defined. In this phase,
big data can contribute mainly to the definition and the evaluation of alternative
scenarios, deriving from the adoption of one or more courses of action. The data
contributing to the formulation of policy is similar to that used for problem set-
ting, but its use is different. Data in fact contributes to defining alternative ‘transport
futures’ with different degrees of possibility, plausibility and desirability (Banister
and Hickman 2013). Scenario planning can use different methods to “create a set
of the plausible futures”, deriving from the adoption of alternative measures and the
consequences these may generate (Amer et al. 2013, p. 25). Big data can help to
define the outcomes of each scenario and therefore contribute to the choice of one
specific course of action.

Policy design. During this stage of the policy cycle, the features of the policy are
defined, depending on the pursued aims. In fact, the means to achieve different pur-
poses can vary, leading therefore to manifold possible combinations of operational
measures intended to achieve a given purpose. In this phase, the usage of the typolo-
gies of big data previously mentioned could be relevant. For example, these can
promote forms of problem crowdsourcing (Brabham 2009), in which public partic-
ipation is solicited for “harnessing collective intellect and creative solutions from
networks of citizens in organized ways that serve the needs of planners” (Brabham
2009, p. 257). If the problem to be faced has a clear definition, big data can be useful
for defining different courses of action having at disposal richer information.
Policy implementation. This stage of the cycle gives the policy its form and it becomes
operational. Data can contribute to putting the policy into practice and reshaping it, if
necessary, depending on the reactions of the setting or on the achieved results. In this
stage, data contributes in at least five ways. First, it contributes to managing urban
mobility issues in real time, allowing a “much more sophisticated, wider-scale, finer-
grained, real-time understanding and control of urbanity” (Kitchin 2014c, p. 3). Sec-
ond, subjects external to institutions—such as corporations and communities—may
use data to develop their own initiatives addressing emerging urban mobility needs
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(Vecchio and Tricarico 2019). Third, big data can help to improve the ‘infostructure’
of mobility by providing information that is updated, complete and personalized.
This can contribute to enhanced individual mobility choices, better able to consider
the wide range of available modal options (Schwanen 2015). Fourth, big data result
from the wider involvement of citizens in the implementation of policy measures,
for example through the provision of real-time feedback that can assess the obtained
results and, in the case of negative reactions, contribute to the redesign of ongoing
measures. Fifth, big data can be significant by simply being publically available to
citizens. In this case, data is significant in providing information that allows people
to observe how their city performs in relation to specific themes or issues, increasing
the transparency and the accountability of the urban government. Moreover, making
data open provides citizens with the opportunity of developing their own tools (such
as websites and smartphone applications) to facilitate certain aspects of urban life,
as demonstrated by the Singapore Live! project by the MIT SENSEable City Lab
(Kloeckl et al. 2012).

Policy evaluation. The last stage of the policy cycle examines the results achieved
with the implementation of a policy, estimating if the initial problem was solved, what
expected or unexpected results were generated and what adjustments may be neces-
sary for the policy to better perform in the future. Having defined relevant indicators
to assess the results of a policy, big data can contribute to estimating the obtained
outcomes and if the desired changes were obtained. Real time data can significantly
contribute to observing, since its implementation, the first effects generated by the
adopted policy while other data can provide relevant information—to be selected
according to the faced issues and the outcomes to assess.

4.4 Can Big Data Enable Mobilities? Four Open Issues

Amongst the many issues raised by the pervasive diffusion of big data, the focus here
is on four aspects that may question its contribution to enabling mobilities: these refer
to the incompleteness of the information provided by big data, the interpretative issues
regarding their usage, the differentiated abilities that individuals have for producing
them and the new spaces of action they open for new actors in the field of mobility.

4.4.1 The Information of Big Data Is Not Complete

Big data is often praised for the amount of information it provides, but this informa-
tion risks being incomplete. As the previously mentioned 3 Vs describe, the unprece-
dented advantage of big data is the result of a huge quantity of information, highly
detailed, provided in real time and which is continuously updated. Also in relation to
mobility issues, the mainstream approaches assume that big data is crucial to having
a wider and deeper knowledge of urban issues, making it necessary to both expand
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the amount of available data and to refine the interpretative tools (such as algorithms)
required to make use of it. Utopian scenarios emerge, such as that of a ‘real time city’
(Kitchin 2014c¢) in which adaptations to urban changes happen immediately, thanks to
software able to spot problems as soon as they appear or through bottom-up changes
promoted by citizens using widely available portable technologies (Townsend 2013).
However, such high expectations of big data arise from the assumption that it can
provide information on any kind of subject or urban phenomenon, while in reality
the information it provides is incomplete.

The reasons for its incompleteness are at least two. A first reason is due to the
limited access that people may have to the technological devices from which big data
originates. According to the group taken into consideration, a number of features
may reduce the possibility to own and make use of portable devices. For example, an
individual with low income may not be able to afford a smart device while someone
else may lack the cognitive abilities required to properly make use of it. Such a digital
divide questions also the completeness of the information provided by automated and
volunteered big data, which only refers to those subjects who are users of portable
devices (Graham 2011).

A second element of attention is the fact that, even if an individual has a portable
device at her disposal, she may not be mobile. Their non-movement would not be
tracked and therefore these subjects are invisible when examining big data. The rea-
sons for not moving can vary. A subject may suffer from a number of impairments
(economical, physical and cognitive) or lack usable mobility alternatives and reach-
able destinations. An individual may be part of relational networks in which subjects
are asked not to move and, in exchange, may be able to access goods, services and
opportunities without moving (for example, a grandparent may remain at home to
take care of their grandchildren while groceries or other relevant goods are bought
by other members of the family on their behalf; Plyushteva and Schwanen 2018).
A subject may even decide not to move in order to not be tracked, feeling that the
ubiquitous tracking technologies leave one with ‘no place to hide’ (Taylor 2016).
These different cases share a lack of movement, which big data is unable to capture.
Immobile subjects are therefore not visible, regardless of whether their immobility
be voluntary or due to constrained choice.

The incompleteness of the information big data provides questions the possibil-
ity to rely on it completely for transport planning. Mainstream approaches are in
fact based on a predict-and-provide attitude, in which travel demand is estimated
according to visible trends and consequently accommodated with planning and pol-
icy interventions (Martens 2006, p. 200). Because of this, “consumers do not escape
the constraining have to if they want to enjoy the freedom of having the opportu-
nity to. They have to make a lot of trips in order to be mobile—even in the sense
of being potentially able to travel” (Sager 2006, p. 472). Big data thus provides a
partial representation of urban phenomena and mobility trends, based on those sub-
jects who are able to move and—voluntarily or not—track themselves while on the
move thanks to portable devices. Other groups instead remain invisible to data, so
that big data and the algorithms required to process them result in a ‘marginalizing
power’ (Kwan 2016). The incomplete information provided by big data in relation
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to mobility questions its policy usability, also due to the issues of fairness they raise.
Big data emerges thus as a valuable but partial source of information, which cannot
be the only knowledge base for understanding and planning everyday mobility.

4.4.2 Data Does Not Speak for Itself

The spread of big data paves the way for a radical epistemological change, trans-
forming the way in which we observe and interpret urban phenomena. The huge
amount of available data and the powerful tools to process it may potentially change
the approach to scientific research. Instead of facing data to test previous hypotheses,
new phenomena and correlations between them emerge as the result of the massive
processing of data (Kitchin 2014a). This condition transforms the methodological
approaches of empirical sciences that should simply observe what emerges from
data and therefore should move from an “hypothetico-deductive method, driven by
an incremental process of falsification of previous hypotheses” to “an inductive anal-
ysis at a scale never before possible” (Rabari and Storper 2015, p. 33).
Techno-enthusiast approaches go even further and call for ‘the end of theory’,
stating that the quantity of available data makes the scientific method obsolete and
instead “calls for an entirely different approach, one that requires us to lose the tether
of data as something that can be visualized in its totality. It forces us to view data
mathematically first and establish a context for it later. (...) With enough data, the
numbers speak for themselves” (Anderson 2008). This move towards an inductive
approach not only questions the existence of established disciplines as we know them,
but also denies the importance of investigating any aspect that cannot be quantified.
These last excerpts highlight the epistemological risks of simply relying on big
data. Considering only this source of information in fact may reduce the possibility
to recognize manifold mobility needs and consequently define analyses and actions
that contribute to enabling mobilities. At least three risks emerge. First, as mentioned
in the previous section, big data necessarily provides an incomplete representation
of urban phenomena, grasping only those individuals that can be tracked while also
missing the immaterial dimensions that create such phenomena. Second, processing
data is not neutral but rather prone to bias and limitations. Despite hopes for an
“automatic smart city understanding” (Villanueva et al. 2016, p. 1680), a human-
based approach is still required to select and interpret the information deriving from
big data. The considerable amount of available unstructured information requires to
‘make big data small’ (Poorthuis and Zook 2017), selecting only relevant information
as well as interpreting what emerging correlations between data are significant or
not. The shaping of the tools to examine data is crucial in this sense, considering
that non-human agents develop potentially partial ways of understanding the world
around them (Mattern 2017) and that some tools, such as algorithms, can act as
technical counters to liberty (Greenfield 2017, p. 257). Third, the usability of the
knowledge deriving from big data also requires attention. The exclusive faith in the
results emerging from data is directly transferred to their use for policy reasons,
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leading to the belief that “there is one and only one universal and transcendently
correct solution to each identified individual or collective human need; that this
solution can be arrived at algorithmically (...); and that this solution is something
which can be encoded in public policy, again without distortion” (Greenfield 2017,
p. 56). This approach nonetheless reinforces a certain ‘technological solutionism’
(Morozov 2013), according to which “complex social situations can be disassembled
into neatly defined problems that can be solved or optimised through computation”
(Kitchin 2014b, p. 222).

4.4.3 Not Everyone Is a ‘Sensor’

Significant differences emerge even among the subjects who produce data. According
to diverse resources, abilities and interests, citizens can act as ‘sensors’ (Goodchild
2007) in different ways, being simply tracked while on the move or voluntarily
providing additional data. In relation to mobility, the data intentionally produced
by people can refer to different typologies. First, there are leisure mobilities that
are voluntarily tracked by users adding personal information (for example, people
recording running or cycling sessions, adding their own physical data as well as
elements referring to their running routine). Second, individuals remarking on their
mobility experience (for example, people commenting positively or negatively on
their commute experience, adding their location, a personal comment and multimedia
materials, often as a way to complain about services). Third, geographic information
previously missing can be provided, as in the case of open mapping projects based
on user-generated information.

Data can stimulate new forms of citizens’ engagement and activism. This per-
spective assumes that individuals have a specific knowledge and command of what
data is, thus leading to calls for a specific form of data literacy—that is, “the knowl-
edge of what data are, how they are collected, analysed, visualized and shared, and
is the understanding of how data are applied for benefit or detriment, within the
cultural context of security and privacy” (Crusoe 2016, p. 12). In relation to commu-
nity engagement, a specific form of data literacy emerges, definable as “the desire
and ability to constructively engage in society through and about data” (Data-Pop
Alliance 2015, p. ii). This focus on engagement is reflected also in the short explana-
tions devoted to the terms composing the definition: 1. ‘desire and ability” highlights
technology as a magnifier of human intent and capacity; 2. ‘ability’ underlines lit-
eracy as a continuum, moving away from the dichotomy of literate and illiterate;
3. ‘data’ is understood broadly as “individual facts, statistics, or items of informa-
tion”; 4. “constructively engage in society” suggests an active purpose driving the
desire and ability; 5. and ‘through or about data’ offers the possibility for individ-
uals to engage as “data literate individuals without being able to conduct advanced
analytics.”(Data-Pop Alliance 2015, p. ii).

Different individuals have different abilities to make use and sense of data. Such
differentiation produces relevant imbalances, which question the pervasiveness of
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data even when considering subjects who are potentially able to produce it. Not
everyone is equally able to or interested in acting as a volunteer sensor. More in
general, social networks are not fully representative of a society given the different
socioeconomic profiles of their users and their different abilities for actively partici-
pating in online debates. Consequently, urban phenomena risk being misrepresented.
Similarly, volunteered cartographic information may be concentrated in areas where
activists are present, neglecting other parts of a territory (Haklay 2013; Neis and
Zielstra 2014). In this way, areas that would need more of such user generated infor-
mation—for example, informal settlements whose cartographic representation in
institutional maps is incomplete or imprecise—result in being less represented.

4.4.4 Corporations Are Not Suitable Mobility Planners

Subjects external to public institutions, such as corporations, already develop their
own services and tools for urban mobility, heavily relying on small and big data. The
growing number of initiatives offering new forms of information or sharing services
increases the impact of corporations on urban mobility. The experiences of two
private companies, Waze and Citymapper, provide suitable examples of such private
contributions. Waze, a GPS navigation software based on a participatory sensing
system, collects information from the users and proposes alternative routing to the
drivers. In this way, the app contributes to the management of urban traffic, but does so
autonomously from the intervention of municipal institutions. Citymapper, instead,
is a public transit map and mapping service, whose information is based on user-
generated contents, open data and information collected by its employees. In May
2017, the company launched in London a ‘smart bus service’, a popup service whose
routes “show up in A to B routing whenever the algorithm decides so based on their
viability and frequency” (Citymapper 2017) and intended to be flexible and open to
modifications that accommodate the changes of a city. From an enabling perspective,
such initiatives raise concerns related to future forms of mobility management and
provision.

Thanks to the data they produce and collect, corporations are getting a more
precise, privately owned knowledge of current urban mobility trends. This increas-
ing amount of information determines a higher relevance of private actors when
understanding and addressing mobility issues. Despite the praise for the innovative
solutions private actors provide, “the critical risk is that this shift in the control of
knowledge and associated power will make governing mobility much more difficult
in the longer term. The state is already losing its position as the principal source
of knowledge about travel patterns on the network relative to mobile phone oper-
ators, with this information asymmetry also set to grow further” (Docherty et al.
2017, p. 121). In this respect, the creation of schemes for managing and exchanging
the information owned by private and public subjects becomes necessary, although
difficult to implement (Vecchio and Tricarico 2019).
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Moreover, the information available to corporations also increases their ability to
govern urban mobility flows. GPS navigation initiatives like Google Maps and Waze
are already the main reference for drivers, given their ability to provide complete
information of the real-time conditions of road infrastructures. The search for the
most efficient route nonetheless risks going against the mobility plans and strate-
gies of public institutions. For example, it may be that a faster, non-congested route
passes right through a neighbourhood where traffic calming interventions have been
promoted, leading to an undesired increase in the levels of local traffic. It may even
happen that corporations intentionally decide to reroute traffic flows, making it more
difficult for people to reach sensitive areas (as may happen in the case of street
demonstrations). Even if this seems like a dystopian scenario, the impact that tech-
nology may have on the socio-political dynamics of entire countries has been already
well demonstrated, for example by Facebook’s influence on elections throughout the
world (Persily 2017).

Finally, even the provision of services may privilege certain areas and groups
over others. In this sense, the impact of sharing mobility services is less clear, as
evidence from the United States reveals. For example, a survey showed that ride-
hailing services serve minority-majority neighbourhoods (that is, areas where more
than half of the residents are racial or ethnic minorities) while taxis usually do not
do so (Pew Research Centre 2016). One of the main ridesharing companies, Uber,
demonstrated that it well serves areas that are usually underserved, by showing that
“median income in a neighbourhood has no meaningful relationship to Uber’s level
of service in that neighbourhood, including wait times and fulfilment rates” (Uber
2014). Other research instead shows that passengers of these services experience
discrimination based on their race and gender, a result that nonetheless depends
on the service and on the setting considered (Ge et al. 2016). Similar forms of
discrimination may also refer to the scores attributed to the users of these services
and may result in differentiated treatment when intending to use both public or private
services. This may happen for example when an Uber driver cancels a request due to
the low score of a client or, as is increasingly happening in China, where a national
reputation system—the Social Credit System—assesses the citizens and eventually
excludes them from public services if their score is too low. The pervasiveness of
big data configures thus new roles for actors in the mobility field and allows ‘“an
unprecedented intervention by a small set of private and unaccountable actors in
the structure of opportunity, and the distribution of life chances” (Greenfield 2017,
p- 260). The initiatives of these actors raise a number of relevant opportunities but
also blind spots when thinking about mobility from an enablement perspective.

4.5 Conclusions

Considering the elements discussed in this chapter, three forms of partiality affect the
completeness, the neutrality and the usability of big data in relation to mobility issues.
First, the information provided by this newly available data is an incomplete one
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(Sect. 4.4.1). Big data offers an unprecedented amount of information, characterized
by high levels of detail and by continuous updates, opening new possibilities of
knowledge that nonetheless do not grasp some groups and features: the subjects who
do not move or do so without being tracked are invisible. Similarly, the reasons behind
the mobility or immobility of each subject are also invisible. Second, the tools that
make sense of big data are not neutral (Sect. 4.4.2). Algorithms can be constructed
differently, highlighting or leaving certain information in the background, despite
deriving from the same source. Third, big data can contribute to understanding and
planning mobility only if its contribution is considered in relation to the issue to be
faced and the specific stage of the policymaking cycle (Sect. 4.4.4). Despite the calls
for a data-driven urbanism, in which only data is required to describe urban issues
and define relevant solutions, its contribution depends on the use that a number of
actors (policymakers, decision makers, technicians and even third-party subjects)
may make of them.

The rise of big data and the enthusiasm around its potential for addressing urban
issues also raises several problematic features, here considered simply from the per-
spective of enabling mobilities. Big data can contribute to a fairer mobility planning
only if the discussed issues are considered, together with other more generic prob-
lems relating for example to privacy and surveillance. Despite the presumably limited
amount of individual and collective features that big data can capture, it is possible to
imagine that big data will increasingly impact urban planning and policy, as well as
the public discourse surrounding them. Because of this, it is significant to increase at
least the awareness of what constitutes big data, including its limitations and the spe-
cific operational contributions it can provide. In this sense, its integration with other
sources of knowledge becomes crucial as it can complement those elements over-
looked by big data. Also, the political dimension of big data becomes increasingly
important. While this is a non-neutral tool for addressing territorial issues, the num-
ber of actors that produce, manage and own data is increasing. These actors are both
public and private, with the latter typically being corporations active in fields out-
side traditional regulations. The rise of big data therefore implies an unprecedented
geography of power, configuring a more complex arena in which urban problems are
defined, discussed and finally addressed by new constellations of actors. Understand-
ing and exploiting the potential of big data for a fairer urban mobility thus requires
equal attention to their technological and political dimensions.
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Chapter 5 ®)
Stations: Nodes and Places of Everyday Gzt

Life

Abstract This chapter introduces the role of medium-small railway stations within
daily mobilities and the conditions that enhance their role in large metropolitan areas
characterized by a dispersed demand and mostly oriented towards the use of cars.
With the aim of proposing tools for coordinating public accessibility and land uses,
the chapter highlights how strengthening the regional railway supply, as done in
some Italian regions, could represent also a land-use policy for re-orienting urban
settlements and land-use forecast. Starting from a reflection on the outcomes of an
investment in upgrading the regional railway service in the Lombardy Region, the
chapter proposes a classification of the stations as a useful tool for the construction
of scenarios that reorganize land-use forecasts and improve both the accessibility
and quality of the services in the stations, in order to widen the catchment areas
of each station. The approach combines two methodologies of classification of the
stations, both able to enhance the place and node dimensions of each station: the
‘Place-Node model’ (Bertolini 1999) and the ‘TOD index approach’ (Evans and Pratt
2007). The classification of the 104 suburban railway stations provides guidelines
for densification around some stations, reorganizing dispersed land-use forecast and
improving the quality of the transport connectivity and the railway services.

Keywords Railway stations + Classification - Lombardy Region + Node-Place
model - TOD index

5.1 Introduction

The station is a node where interconnected transport and technical networks offer
differing degrees of accessibility to other places and, at the same time, is a place
belonging to an urban/peri-urban context. It is characterized by different users and
uses, different densities and rhythms, related not only to the transport supply, but
also to the permanently or temporarily inhabited areas around it.
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Due to these features, the station belongs to a transport network and simultane-
ously to a spatial setting, that is, the place where the accessibility offered by transport
becomes spatial capital. The station provides the accessibility that offers individuals
the opportunities of performing activities and participating in social life. Therefore,
the station mobilises spatial capital (Pucci 2019) and, based on the connectivity it
offers, it is ‘a condensation’ of various forms of spatial capital.

This interpretation is informed by three approaches that, in different ways, have
investigated the role of the station in the ‘process of territorialisation’ of the transport
networks, with respect to the mobility practices and uses. It also supports policies
aimed at coordinating transport accessibility and land uses.

The first approach is based on a re-conceptualisation of the infrastructure network
as a ‘territorial network’ (Dupuy 1991), which involves enhancing the role of the
nodes as the main ‘objects’ where the network meets the territory, with important
consequences in addressing process of territorial organisations. The network, as a
“dynamic tool for structuring urban settlements” (Amar et al. 1991, p. 7), through
the role of the nodes—as a main interconnection points—becomes porous, open to
and into space, overcoming an idea of the transport network as a closed and tubular
system, regulated only in terms of flows. In this interpretation, the performances of
the network depend on the quality of the interconnections between and into the nodes.
It concerns the technical interconnections that determine the level of accessibility
offered; the local interconnections that deal with the urban/peri-urban context in
which the station is located and its connectivity, through which the catchment area
of each node is defined, and finally the internal interconnections characterized by the
distributions of spaces into the nodes, affecting the organisations and the equipment
of the spaces and paths, as well as the management dimensions (Amar et al. 1991).

A second approach, focusing on the practices of use of the stations, treats them
as a place of everyday life, as a tiers lieu between home-place and work-place. In
doing so, the station is interpreted as a social microcosm or as ‘a theatre of exper-
imentation’, with new uses and activities, involving different modes of sociability
(Tillous 2009, 2016), thus bringing new insights into research led by Isaac Joseph
(1995) and by Michel Kokoreff (2002). Through these interpretations, a new image
of the relationship between station and urban/peri-urban contexts is promoted and
which involves also the promotion of new services and activities (synthesizable in
some formats as ‘Pickup Station’, ‘Market and Station’ and ‘Work and Station’)
that participate in the construction of urban opportunities, especially in peri-urban
contexts characterized by a marked mono-functionality.

The third approach investigates the role of the transit node within the ‘land-use
transport feedback cycle’, for supporting policies finalised to coordinate transport
accessibility and land uses.

Exploring more in depth the ways in which the ‘land-use transport feedback cycle’
has been implemented in policy focused on transportation and land-use integration,
the Chapter introduces the main approaches using accessibility to transit stations
as a key condition for reducing the negative externalities of economic and land-use
growth, as well as for enabling mobilities (Sect. 5.2). Selecting two approaches to
classify railway stations, Sect. 5.3 develops a classification of the suburban railway
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stations in the Lombardy Region (Northern Italy), applying both the Node-Place
model (Bertolini 1999) and the TOD index approach (Evans and Pratt 2007). Com-
paring the final outcomes of both approaches (Sect. 5.3.3), the Chapter aims at pro-
viding a general framework for addressing more sustainable land-use and transport
policies and to evaluate an infrastructural investment in railway supply (Sect. 5.4).

5.2 Coordinating Transport Accessibility and Land Uses:
The Role of the Stations

A well-established literature (Wegener and Fiirst 1999; Meyer and Miller 2001)
has conceptualised the complex two-way dynamic connection between land-use and
transportation systems through the ‘land-use transport feedback cycle’ where land
use related factors and transport patterns both affect each other in a mutual way
(Fig. 5.1).

Despite this model simplifying the complexity of the effects of integrated land-use
transport policies, as they depend on a multitude of simultaneous changes of related
system variables' and the practice of transport planning is far more complex and
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Fig. 5.1 The land use-transport feedback cycle. Source Lautso and Wegener (2007, p. 154)

TAs argued by some authors (Van Wee 2002; Bertolini 2012), under real conditions, land use
development depends on a multiplicity of factors, but is also of a conjectural nature and difficult to
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‘wicked’ (Rittel and Webber 1973), the ‘land-use transport feedback cycle’ is a valid
conceptual framework for supporting policies intending to add value to the transport
nodes. The ‘land-use transport feedback cycle’, addressing integrated policies of land
use and transport, emphasizes the potentialities of transport nodes, based on their
level of accessibility that create opportunities for spatial interaction.

Some well-established policy and programs—Ilike TOD? approaches, ABC? and
Vinex* programs or the Bahn Ville project’—address the issue of coordinating land
use and travel patterns, using accessibility to transit stations as a key condition for
reducing the negative externalities of economic and land-use growth.

Among them, Transit Oriented Development (TOD) is one of the most relevant
“viable model for transportation and land-use integration in many developed and
rapidly developing cities of the world” (Cervero 2009, p. 23). As a very important
part of a broader smart growth approach to urban development, TOD pursues a
combination of transit, walking and cycling environments that consist of forms of
walkable, mixed-use urban developments surrounding new and existing rail or rapid
bus stations, planned and designed, in most cases, as part of a larger regional network.
Tested in the US and in Canada as an integrated policy combining regional planning,
city revitalization, suburban renewal, walkable neighborhoods and conceived within
the context of at least a corridor or a regional metropolis, the TOD approach has
spread widely in Asia and Australia as being consistent with the ‘smart growth’
movement. It has become a kind of urban design archetype in the integration of

predict (e.g. trends of the regional demand and real estate market, availability of land, attractiveness
of the local environment and in general land use policies). At the same time, the development of
transport systems is not only determined by the demand for movements generated from land use,
but also by infrastructure investments and progresses on the supply side, such as technological
innovation or transport policy (Bertolini 2012, p. 19).

2The word TOD was first introduced by Peter Calthorpe in his book The Next American Metropolis:
Ecology, Community, and the American Dream, 1993, Princeton Architectural Press, New York.

3Promoted by the Ministry of Housing, Planning and Environment (1990) in the Netherlands, ABC
policy is based on the purpose of concentrating activities with a high mobility demand in places
with good levels of accessibility of public transport, accompanying this option with a policy of
restriction in car parking areas. ABC policy defines a strategy of localization for activities (business
and services) crossing the ‘profile of accessibility’ of a place with the ‘mobility profile’ of an activity
(in terms of people and goods attracted).

4The VINEX Program within the Fourth Report on Spatial Development (Extra) of the Netherlands
intervenes on population density (standard plan 34.3 houses/ha) and on choice of location for new
residential expansions in which the issue of accessibility to public transport takes the central role.
The program identifies three different situations: infilling locations, where the new building affects
built fabrics and areas near urban centers (distance 5 km, average distance home/work less than
10 km) and public transport nodes; expansion locations, covering an area outside a distance of
5-10 km from the city center and between 10 and 15 km from the workplace; outer areas, or
outside areas located near an existing train station or a one in construction (more than 25 km from
the workplace and more than 10 km from the nearest urban center). VINEX agreements came in
the form of package deals, comprising subsidies for land development, soil sanitation, regional
recreational areas, and urban and regional public transport and roads, plus some extra stops in the
national train system.

5 A French-German action research project finalized to develop successful strategies for integrating
land-use and transport around attractive regional railways.
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a certain degree of density, diversity and pedestrian-oriented designs, built around
existing and future public transport stations.

Described by some authors as an ‘emerging European-style planning in the USA’
(Renne and Wells 2004), TOD planning principles are evidently traceable in different
European experiences (Pojani and Stead 2016; Staricco and Vitale Brovarone 2018):
from the Garden Cities by Ebenezer Howard in the late 1800s, and the New Towns
built in Europe in the mid-20th century (Renne 2009a, b) to the Finger Plan of
Copenhagen (Knowles 2012) and the ‘Planetary Cluster Plan’ of Stockholm (Cervero
1995). The ciudad lineal by Soria y Mata planned the urban development in 1886
as a linear corridor in association with the electric tram, which looks similar to the
Transit boulevard by Calthorpe (2001), almost in a didascalic way, as well as in the
coordination between the development of streetcar (electric tram), underground and
commuter railway routes and a star-shaped urban form that emerged in the late 19th
and early 20th centuries in the US, financed at least in part by land value capture
(Knowles 20006).

The literature about TOD experiences and their practical applications have pro-
duced numerous reflections on the necessary conditions for the implementation of
this approach (in terms of location efficiency, mix of choices, value capture and place
making), as well as on the barriers that can prevent the realisation of TOD principles
(Curtis 2008; Curtis and Low 2012; Filion and McSpurren 2007; Haywood 2005;
Curtis et al. 2009). Indeed, because “TOD is not an island’, the strategies for estab-
lishing TOD as a pattern of urban development deal with transport and land use
integrations, as well as with governance challenges. Newman (2009, p. 13) recog-
nizes four strategic planning tools for TOD: “a strategic policy framework that asserts
where centres need to occur and at what kind of density and mix; a strategic policy
framework that links centres with a rapid transit base, almost invariably electric rail;
a statutory planning base that requires development to occur at the necessary den-
sity and design in each centre, preferably facilitated by a specialized development
agency, and a public-private funding mechanism that enables the transit and the TOD
to be built or refurbished through a linkage between the transit and the centres it will
service” (p. 13).

Despite many of the arguments for pursuing TOD being similar, TOD princi-
ples cannot be applied equally in different contexts, nor even in the same city or
metropolitan region. Particular land use features may surround each individual sta-
tion and transport supply determines the multimodal accessibility at each transit node.
These are relevant conditions for addressing the density and diversity of functions
around each transport node.

As argued by Kamruzzaman et al. (2014), the question is not whether a site is
suitable or not, but rather for what type of TOD (if any) or not. Based on this,
the challenge is “to develop a general typology of places to account for a variety
of different scales (large city, small city, town), locations in the metropolitan area
(central city, peripheral city, commuter town), transit type (commuter rail, frequent
light rail), and other key attributes” (Belzer and Autler 2002, p. 30).

The need for developing typologies for TOD has recently been the object of sev-
eral experimentations and empirical applications as few studies have empirically
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generated TOD typologies or used performance indicators in a quantitative way. In
this perspective, Kamruzzaman et al. (2014) and Lyu et al. (2016) reconstruct the
approaches aimed at categorising TOD into typologies as a relevant tool “for enhanc-
ing their planning, design, and operational activities and supporting the identification
of general development potentials and necessary future adaptations” (Kamruzzaman
etal. 2014, p. 595).

From this overview of the recent findings, different classifications can be sorted in
different ways, mainly identifying comparable stations with respect to several com-
binations of transport and settlement features (node and place types). This task can be
undertaken in order to promote collective actions, aimed at reducing the management
complexity for infrastructure companies (application of standards in operation and
development), securing the consistency of actions across large portfolios and geo-
graphic regions or for identifying the sites and actors with comparable challenges
and experiences. At the same time, classification also helps in identifying success-
ful benchmarks, highlighting the need for actions to be considered as best practices
replicable in other cases and in supporting the identification of general development
potentials and necessary future adaptations of whole classes and within classes of
stations (Zemp et al. 2011, p. 670).

Among the methods of developing the TOD typology, there are two main
approaches able to deal with the potentialities of the transport node by operationaliz-
ing the ‘land-use transport feedback cycle’. The first is the conceptual framework of
a ‘Node-Place model’ developed by Bertolini (1999) and its subsequent applications
in Reusser et al. (2008), Zemp et al. (2011), Vale (2015, 2018) and more recently in
Nigro et al. (2019). The second approach can be found in the ‘“TOD Index’ proposed
by Evans and Pratt (2007), as well as by the Center for Transit-Oriented Develop-
ment (2010) that has taken into account both a place indicators (e.g. use-mix) and
a performance indicators (e.g. household VMT) to develop TOD typologies in the
USA.

In both approaches, the main criteria for determining a TOD typology are related
to the ‘double feature’ of the transport junction as a node characterized by different
forms of accessibility and as a place belonging to an urban/peri-urban context where
different uses take place.

5.3 Classifying Railway Stations in the Lombardy Region

The research proposes a classification of railway stations as a useful tool for scenario
construction, aimed at reorganizing land use forecasts and improving the quality of
services and connectivity in the suburban railway stations in Lombardy (Northern
Italy) to widen their catchment areas and potential train users.

The experimented approach applies, in a comparative way, two methodologies of
classification of the stations, both capable of enhancing the dimension of ‘place’ and
of ‘node’ related to each transit station: the Node-Place model (Bertolini 1999) and
the TOD index approach (Evans and Pratt 2007).
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The application of both methods aims at verifying their effectiveness in iden-
tifying stations characterized by problems and/or opportunities in order to lead to
precise policy actions. The goal is to either improve services, densifying the areas
around some stations or to transfer build-volumes from areas without public transport
accessibility.

The study involved 104 railway stations of the Suburban Railway Network (S
lines) of the Lombardy Region (Fig. 5.2), widely distributed across a territory where
39% of the inhabitants live less than 1 km from a suburban railway station.

The upgrading of the suburban rail service in Lombardy, and in particular in the
Milan Urban Region, started in 2002 with the improvement of the supply and the
overall management of the railway lines, which were arranged into recognisable
services running at a high frequency (at least every 30 min, every day of the year).
Such enhanced service introduced new challenges for the integration between urban
settlements, land use forecasts and railway accessibility, in particular in low-density
territories where transport demand is more dispersed and car-oriented (Pucci 2017).

Since 2002, the suburban railway supply has been improved in the number of daily
connections with an increase in the rail supply estimated by the Lombardy Region,
to the order of more than 50% (Regione Lombardia 2016). This has been achieved
through a scheduled time of two trains per line each hour per direction, thanks to the
doubling and securing of the tracks and the construction of new stations.

Fig. 5.2 Suburban railway lines and stations in Lombardy Region
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Table 5.1 Distribution of the demand by type of railway service and loading index (2018)

EXP ress Regional Suburban
regional . . total
. lines lines
lines
Lines 10 36 13 59
Trains/day 415 110 936 1461
Passengers/day 165.000 224.000 311.000 700.000
% 23.57 32.00 44.43 100.00
Passengers/train 397.59 2036.36 332.26 479.12

In Table 5.1 the distribution of the demand by type of railway service shows the
role of the suburban lines as the most used railway service among the railway system,
with a percentage of 44.4% of passengers per day, but an average of passengers/trains
lower in respect to the regional lines. This is due to the features of the suburban
service, in particular its capacity to carry high flows over short distances and, at
the same time, by serving the territory in a capillary way, thus guaranteeing a high
frequency of trains.

Despite the important public investments for improving the railway services, the
modal share in favour of the railway lines did not change significantly. The use trends
of the suburban trains for daily displacements increased by 10.9% overall, affecting
only 10.7% of daily trips, mostly related to work-reasons® (2002 and 2014 O/D
surveys by Regione Lombardia).

Considering the features of the territories served by the suburban railway lines, we
can highlight that in the low density urban settlements and, in particular, in the South
of Milan where the stations are often eccentric in respect to the urban centres, the
use of the train is lower also for work-related displacements (about 6% of the daily
commuters displacements). This little aggregated data effectively warns of the low
impact of the public investment in the railways on mobility habits in the Milan Urban
Region. The reasons can be sought not only in terms of the mobility behaviours and
individual preferences of those who live, work, travel in this territory, but mostly
in terms of the sectoriality of the implemented measures. The important regional
investment in the rail services has not been accompanied by integrated land-use
policies, as well as by coordinated measures for reorganizing bus-transport services
to affect mobility practices in favour of the train (Pucci 2015b).

In this framework, the classification of railway stations becomes a tool not only
for categorizing different performances of railway stations, but also for addressing
actions to coordinate public accessibility and land uses, improve the local accessi-
bility to the stations to enlarge their catchment areas and affect the modal share in
favour of the train. The classification of the 104 stations evaluates the profile of each
of them by setting up actions aimed at enhancing their intermodality and connectiv-

5Considering the modal share of the daily displacements, 5.1% of the work-related movements are
made by train, a percentage that reduces to 3.5% for occasional trips (Regione Lombardia 2014).
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ity, widening their area of influence, selectively densifying the areas around some of
them as well as reorganizing the land use of forecasted sprawl and car dependency.

In this approach, accessibility is not just a feature of transportation. Rather, it is the
quality and quantity of transport supply offered in the node (transport accessibility)
that defines the role of the railway station at the macro scale. At the same time,
the quality of the pedestrian and bike connectivity to the station and the quality
of activities and services (local accessibility) that define its local catchment area.
Through a cross-scale approach, the station becomes a place where different scales
are combined to address urban and transport policy.

To reach these goals, the Place-Node model and TOD index were applied at the
104 railway stations of the Suburban Railway Network of the Lombardy Region.
This was done by considering two buffers of 400 and 1500 m around each station to
define its catchment area, with respect to walking (400 m) and to the accessibility
with motorized vehicles and/or by bicycle (1500 m).

These buffers differ from other experiences where a single buffer of 700 m was
used (Bertolini 1999; Reusser et al. 2008; Zemp et al. 2011, Vale 2015; Chorus and
Bertolini 2011). As argued by Reusser et al. (2008), if ““a 700 m distance was defined
by Bertolini (1999) as appropriate buffer for densely populated areas such as the
Netherlands and Switzerland, other distances may be considered for other countries,
but further research is required on catchment size of railway stations. Using other
distances has influence on the indicators for few stations, but does neither change
the general relationship between node and place index nor the interpretation of the
clusters” (Reusser et al. 2008, p. 195).

5.3.1 Node Place Model Application

The Node-Place model (Bertolini 1999) offers a conceptual framework to address
a public transport-oriented development that focuses on two constituent dimensions
of the stations and defined by the interaction of the node and place value.

The node value expresses the accessibility of the node and thus “its potential for
physical human interaction” (Bertolini 1999, p. 201). The place value represents the
intensity and diversity of activities, and thus “the degree of actual realisation of the
potential for physical human interaction” (Bertolini 1999, p. 201).

The Node-Place model distinguishes five ideal-typical situations for a station area,
in which every regional node takes its position on the node-place scale, reflecting its
condition in the hierarchy of the regional system (Fig. 5.3).

This is a dynamic model because the position of each station can evolve based on
the criteria of the ‘land-use transport feedback cycle’. The transport provision (the
node value) of a location can increase by improving accessibility, which creates the
favourable conditions to the further reaches of the location. In turn, the development
of a location (the place value), because of a growing demand for transport, creates
favourable conditions for the further development of the transport system (Bertolini
2012).
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Fig. 5.3 Node-Place model 4
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Based on this, the Node-Place model is an effective tool to identify opportunities
for intensification and differentiation of urban activities around public transportation
nodes or to recognize those situations in which a reorganization of the public transport
network is needed to enhance the accessibility of disconnected places.

The model establishes a new planning method able to handle the complexity of
transport multimodality at a regional level. Even if it cannot predict development, it
can be used to gain a better understanding of development dynamics and discover
locations suitable for development in a metropolitan or regional area.

Following this condition, it is expected that the unbalanced situations tend to
evolve into a more balanced state, which might happen in three different ways
(Reusser et al. 2008). An unbalanced node might increase its place index, for instance
by attracting urban development, it might decrease its node index, for instance by
reducing the transportation supply, or pursue both strategies at the same time. An
unbalanced place might increase its node index, decrease its place index (probably
more difficult and unlikely) or pursue both at the same time. In any case, the Node-
Place model can be used as an analytical framework to guide urban and transportation
planning to promote more balanced, integrated and transit-oriented sites (Bertolini
1999; Chorus and Bertolini 2011).

The Node-Place model has been experienced and used, since its elaboration, in
different contexts and ways (Nigro et al. 2019), which have contributed to elaborat-
ing an ‘extended version’ of this approach, in terms of parameters considered and
processed (Reusser et al. 2008; Zemp et al. 2011; Caset et al. 2018; Vale et al. 2018;
Lyu et al. 2016). In particular, the main additional contributions refer to consider-
ing different modes of access to stations and therefore adopting various radiuses for
defining the catchment area of each station (Caset et al. 2018) and for introducing a
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‘design index’ to investigate the factors that influence the pedestrian accessibility of

stations’ catchment areas (Vale et al. 2018).

This research applied Node-Place model selecting indicators capable of identify-
ing ‘node and place’ profiles, considering both the parameters processed in previous

research, as well as the availability of data (Table 5.2).

Table 5.2 Node and place indicators

Indicators

Used in
our
research

Studies which process it

N. of directions served by train

Bertolini (1999), Reusser et al. (2008), Chorus et al (2011),
Vale (2015), Vale et al. (2018)

Daily frequency of railway supply

Bertolini (1999), Reusser et al. (2008), Zemp et al. (2011),
Vale (2015), Vale et al. (2018)

N. of stations with 45 minutes of travel

Bertolini (1999)

N. of stations with 20 minutes of travel

Reusser et al. (2008), Zemp et al. (2011), Vale (2015), Vale et

al. (2018)

Type of train connection

Chorus et al. (2011)

Vale (2015), Vale et al. (2018)

. of jobs

E Daily passengers get in/get off
g N. of directions served by LPT 351&0212%](51)?9\3:; ,leR;u:ls.c(rZBtf;l), (2008), Chorus et al (2011),
Z° Daily frequency of TPL supply \B,:LO(];;l(;;)()\;)ZieR;u;S.e(rzztlzli (2008), Zemp et al. (2011),
Distance from he closet motorway access Bertolini (1999), Vale (2015), Vale et al. (2018)
Car parking capacity Bertolini (1999), Vale (2015), Vale et al. (2018)
N. of free-standing bicycle paths Bertolini (1999)
Bike path length within 2 km Reusser et al. (2008)
Bicycle parking capacity Bertolini (1999)
ot B (3 e ol i o o)
N. of residents' labour force 3211‘20(112%11(51)99\2]6R:1u;sle(1'2;t]zl; (2008), Chorus et al. (2011),
N. of residents' students \B/:ll'Lo(hsz)l1(51)9‘)\?e)lieR:Iu;sle(rzztle;;li (2008), Chorus et al. (2011),
N. of homes occupied by residents 3;?(];2l(;)gg\?;ieR;u::e(;;t;;])' (2008), Chorus et al. (2011),
N. of workers in retail/htel/catering 3:20(1;31(51)99\215;‘1::. e(rzi)tle;li (2008), Chorus et al. (2011),
5 N. of workers in education/health/culture 3:;0(“;31(51)99\21::”; e(rzf)tle;l; (2008), Chorus et al. (2011),
'g IN. of workers in industry and distribution 32‘;0(1;‘31(51)9’9\2;5;“;5.6;22]21; (2008), Chorus et al. (2011),
= N. of workers in administration&services Bertolini (1999), Reusser et al. (2008), Chorus et al. (2011),
N

Zemp et al. (2011)

Surface of industrial activities

Surface of commercial&tertiary activities

Surface of services

Degree of functional mix

Bertolini (1999), Reusser et al. (2008), Chorus et al. (2011),

Vale (2015), Vale et al. (2018)




70 5 Stations: Nodes and Places of Everyday Life

Node 1 TN _—|

,—-"r\ I
/ \
7 Stress |
Unbalanced node |
|llI
/
—f |
/
.’."
Balance

Unbalanced place

Place

Fig. 5.4 Classification of the suburban railway stations with Node-Place model: buffer of 1500 m

The approach allows to obtain for each station a Zscore’ that relates to the transport
features (node status), as well as to the density and diversity of the urban settlements
(place status), divided into two buffers around the stations (Fig. 5.4).

Thanks to a correlation analysis of a set of indicators that describe the node and
place dimensions (Zemp et al. 2011), the approach identifies the relative position
of each station, recognizing five ideal-typical situations described in Fig. 5.5 and
summarized as follows:

e The unbalanced places are concentrated in the densest urbanized area in the

North of Milan, mixed with balanced situations. Few other unbalanced places
are localised in those areas at the South of Milan, recently affected by an intense

urban growth.

7For each indicator a Z-score has been calculated, following this formula:

X =
o

=

where
x is the normalized indicator;
1 is the mean of the indicator;
o is the standard deviation of the indicator.
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Fig. 5.5 Classification of the suburban railway stations with Node-Place model (buffer of 1500 m)

e Dependent railway stations with a low level of node and place dimensions are
located in the Northern foothills area along the railway lines to the regional capitals
of Varese, Como and Lecco.

e The unbalanced nodes emerge only in the buffer of 1500 m and they are localised
in the low-density areas in the South of the Milan Urban Region.

The balanced situations are the most recurrent conditions among the railway
stations (44% of the suburban stations), followed by the dependent situations (35%
of the suburban stations).

5.3.2 TOD Index Application

The TOD index measures the “TOD-ness’ of a place (Singh et al. 2017) by con-
sidering various indicators that characterise a TOD, in order to identify those areas
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with characteristics able to stimulate the development of a Transit Oriented strategy.
Despite Renne and Wells (2004) arguing that there is a lack of comprehensive tools to
quantify the existing levels of TOD and identify areas where TOD can be developed,
Evans and Pratt (2007) describe a TOD Index as a measure of “potential device for
considering the degree to which a particular project is intrinsically oriented towards
transit” (Evans and Pratt 2007, p. 17-3).

Therefore, quantifying TOD in terms of an index implies computing and combin-
ing the factors that influence a Transit Oriented Development (TOD): compactness
and density in the built-up area; land-use and social mix; high accessibility by public
transport and intermodality or a liveable urban environment with a high quality of
public spaces and pedestrian paths.

In order to combine these features into a comprehensive TOD index, a comparative
analysis has been carried out on the main operative experiences (Renne 2009a, 2009b;
Singh 2015; Singh et al. 2017; Ngo 2012) to find the most suitable indicators for
measuring TOD levels (Table 5.3).

The selected indicators have been processed using spatial analytical tools (GIS)
and Spatial Multiple Criteria Analysis (SMCA) to calculate a TOD Index, identifying

Table 5.3 Selected indicators for the potential TOD

o . . Contributi . .
Criteria Rank | Weight Indicators ontrt L.”OI; Associated variables
to criterion %
S bl field / Bufft
Brownficld 40 qm of brownfie uffer
area
o Potential Transformation Sqm transformation areas /
5 s 2 0.24 . 10
g | transformability areas in Urban Plan Buffer area
g
s Vacant areas 50 Sqm vacant areas / Buffer
= arca
; Residential buildings < 3
E Density of buildings 50 floors/total residential
Densification 3 0.19 buildings
Density of Low residential population /
. . 50
inhabitants Buffer area
Number of workers and
Car dependency 75 students that use car to move
E Promote (within 15 min)
& sustainablAe 4 0.14 Number of workers and
§ travel behaviour Suburban distance 25 students with a trip's time not
5 of commuting higher than 30 min
é (within 15 min)
. . . Low utilisation density of
Valorise transit Low use of transit . .
1 0.29 . 100 service: number of transit’s
node capacity
users/frequency
>
§ § Valoris'e .e‘xisting 6 005 | Attractive services 100 Attractive s'ervices/Numbﬂ of|
= 3 facilities trains at day
(5]
= =
g 2 g Protect Presence of Sqm natural protected
=5 g . 5 0.1 100
2 g g environment protected areas areas/Buffer area
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existing and potential Transit Oriented sites®. Through a multi-criteria analysis® that
allowed different weights to be assigned to the selected criteria, it was possible to
obtain for each station a score that expresses the level of propensity of each station
to be a TOD and therefore to be the object of densification policies.

This analysis was possible thanks to a distinction made between the existing con-
ditions characterizing the station as a TOD (existing TOD) and potential conditions
(potential TOD). This difference was expressed in particular by the availability of
transformation areas around the node, making the station a potential place to be
densified.

The Potential TOD Index allows the identification of sites around transit nodes,
which have the characteristics to implement a TOD strategy. Based on this, the
Potential TOD Index measures the Potential TOD levels in areas within walkable
limits of the suburban railway stations, permitting the implementation of specific
strategies for each station according to the weight of each indicator. Starting from
the ideal set of indicators in the studies, the selected list of indicators and the relative
weights used in this research are summarized in Table 5.3.

The outcomes of this approach highlight Potential TOD sites as widely distributed
within the whole Milan Urban Region (Fig. 5.6), allowing an identification where
stations with TOD conditions can be improved. Potential TODs are characterised
by their high level of potential transformability and environmental preservation.
In other words, there exists the possibility to densify the area around the railway
station, avoiding soil consumption and negative environmental impacts. In addition,
they are characterized by a low density, as well as a low level of saturation of the
transit capacity. This condition is very important since an increase in the intensity
of inhabitants, jobs and services will translate to an increase in the railway service’s
users.

8The analysis has been carried out by Alessio Pratico in the Master Degree Thesis (2017) “Coor-
dinating accessibility and land use. Tools and strategies to classify railway stations in the Milano
Urban Region, Politecnico di Milano, supervisor Paola Pucci.

9The formula is as follow:

n
TODindex = Z wjagj
j=1
where

wj = is the relative weight attributed to the criterion Cj
aij = is the value of the alternative Ai based on the criterion Cj
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Fig. 5.6 Potential TOD classification

5.3.3 Comparing Node-Place Model and Potential TOD
Index

The experimentation of two methods in the same territory makes it possible to evalu-
ate their effectiveness in terms of the results achieved, their ability to address policy
measures for improving the role of the stations, as well as in terms of reproducibility.

With respect to the results and to their ability to address policy measures, both
the Node-Place Model and the TOD Index offer wide ranging possibilities to com-
pare different cases, in order to identify similar patterns and consequently similar
strategies of intervention.

The overlapping of the final outcomes of both approaches shows a partial coin-
cidence between unbalanced stations of the Node-Place model and Potential TOD.
In the most urbanized areas (Northern Milan Urban Region), the high presence of
‘Unbalanced places’ and ‘Potential TOD’ suggests actions focussed more on increas-
ing the accessibility and transport supply of the stations. Instead, some stations in
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Southern Milan are characterized as unbalanced nodes and places in which to propose
densification policies.

In terms of reproducibility, the visualization of the outputs of Node-Place model
within the Cartesian diagram allows a quick identification of the main profile of each
railway station, so as to associate possible policy measures for structuring station
area redevelopments.

On the other hand, the construction of the TOD index is more complex and involves
a multi-criteria analysis that processes a more extensive number of qualitative and
quantitative indicators. In doing so, despite being more complex to reproduce, it is
also more punctual in defining the typologies of the stations for addressing precise
policy actions.

5.4 Policy Implications: Stations of Everyday Life

The results obtained from the two classifications tested on the 104 suburban railway
stations allow for the selection of the stations in need of densification policies, as
they are characterized by a good public transport supply, low urban densities and/or
the availability of transformation areas (‘Unbalance node’ and ‘Potential TOD’). At
the same time, there are stations with high transport demand and significant density
of displacements not supported by an adequate local public transport supply and
mobility services (‘Unbalanced place’).

In particular, the situations that promote policy aimed at enhancing railway
upgrading are: stations with a high ‘Potential TOD index’ values and stations belong-
ing to the ‘Unbalanced places’ and ‘Unbalanced nodes’ types (Fig. 5.7).

In the ‘Unbalanced places’, we can find high densities of land uses where it
would be profitable to address actions towards the improvement of accessibility to
the stations, with the aim of widening the potential basin of train users. In particular, it
is a matter of enhancing the quality and efficiency of the connectivity paths through
public transport and cycle-pedestrian links, but also by encouraging car pooling,
car sharing and equipping spaces and services devoted to different forms of shared
mobility.

The ‘Potential TOD’ and ‘Unbalanced nodes’ are stations with excellent perfor-
mances in terms of transport supply and accessibility and could accommodate new
volumes, as they are adjacent to abandoned or unused areas, available for densifica-
tion projects.

In these stations, the densification processes must be commensurate with the
transport capacity of the node, in order to avoid a malfunctioning of the transport
supply. Above all, they must be the result of regional compensation policies devoted to
coordinating land use and transport planning that will prevent competition between
municipalities for tax paying residents and firms and conflicting interests among
different stakeholders within the cities.

Possible scenarios of land use densification have to be defined from a re-
organisation of the local land use forecasts in municipalities not served by an adequate
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Fig. 5.7 Railway stations where to address mobility and land use policy

public accessibility, thus avoiding new soil consumption and assuming volumetric
transfers, based on shared criteria to preserve the integrity of non-urbanized territory
(Pucci 2015a, b).

In both situations, actions aimed at increasing the use of the train for work-related
and leisure displacements must necessarily involve an improvement in the quality of
the services, spaces and internal-external paths of the stations. These efforts should
also be accompanied by inserting new activities, to be identified according to the
profile of each station.

With the aim of rethinking the suburban railway stations as ‘stations of every-
day life’ and places of daily frequentation, services must be designed not only for
commuters, but also for the inhabitants and temporary users, in relation to leisure
activities, in particular for those stations inside regional parks and areas characterized
by historic heritage.

In this framework, the experience carried out by SNCF on the regional railway
stations in the Ile de France region is particularly interesting. Some stations, based
on their performances and territorial conditions, have been reinterpreted as fiers-
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lieu and equipped as a space between home-place and work-place, so as to offer
differently modulated services for co-working, FabLabs and micro-working spaces
(Cerema 2016). The goal, in this case, is to respond to new demands for services and
spaces for workers who live the daily displacement as an ‘active’ moment of their
working day, but also to consider the needs of the inhabitants, creating spaces for
new activities and stimulating innovative attitudes.

If the results of the classification of the stations allow for decision makers to
address and prefigure actions useful for enhancing the use of the train, relevant
issues from a governance point of view remain unsolved. The public institutions
involved and responsible both in the reorganization of the local public transport and
in land-use policies operate at different scales, with different skills and according to
weak coordination. It is well known that coordination between public accessibility
and land use, thanks to a reorganization of the land use forecasts, instead calls for
inter-municipal planning processes, accompanied by effective measures of fiscal
equalization. Without them, scattered land use forecasts and soil consumption are
combined with a low impact of the railway supply on mobility practices and land
use strategies. Nonetheless, the outcomes of the classification of the railway stations
offer a preliminary framework for recognizing which interventions and which stations
are promising for enhancing the new railway supply, operationalizing the ‘land-use
transport feedback cycle’, also in a perspective able of strengthening the role of
regional stations in improving access to urban opportunities and enabling mobility.
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Chapter 6 ®
The Policy Implications of Enabling oo
Mobilities

Abstract The chapter aims at discussing a suitable policy framework for address-
ing urban mobility issues from the perspective of enablement, providing operational
elements for overcoming the limitations of mainstream transport planning prac-
tice and for generating specific collective advantages. Assuming a focus on insti-
tutional actors, the framework defines the features that institutions should consider
for enhancing enablement through planning and policy approaches, discussing also
the role that public subjects should have and the potential benefits deriving from
the approach. The proposed framework consists of five elements, discussed more in-
depth throughout the chapter: the policy aims and ethical principles that may underly
planning and policy approaches as well as the design, implementation and evaluation
of policy for enabling mobility. Within this scheme, institutions should mobilise the
analytical tools necessary to define areas and populations requiring priority interven-
tions and act as facilitators for the deployment of differentiated courses of action.
While different aims are pursued when addressing the issues of mobility, a focus on
its enabling role is relevant not just for better understanding nor simply for evaluative
purposes, but even more so to shape specific policy measures focused on what people
use urban mobility for.

Keywords Urban mobility - Transport planning - Urban policy * Policy
framework

6.1 Introduction

It is necessary to define how the interest in enabling mobilities can contribute to real-
world mobility planning and policy, in order to plan and design transport systems
that can contribute to the achievement of individuals’ valued purposes. Mainstream
transport planning, traditionally based on the prevision of demands and the provision
of services, shows limitations in this sense (Martens 2006). Yet the governance con-
dition of a context can also enhance or impede a focus on the social dimensions of
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mobility. The analytical and operational approaches described in the previous chap-
ters must thus be part of a suitable policy framework for addressing urban mobility
issues from an enablement perspective. The chapter discusses such a framework,
considering the various actors who shape urban mobility but focuses on the role that
public institutions can play. These in fact are the subjects traditionally in charge of
planning urban mobility and providing infrastructures and services. They are thus
the privileged and intended interlocutors for the suggestions proposed in this book.

A policy framework is required to define the features that institutions should
consider for enabling mobility. The attempt to bring an ethical concern to real-world
operational approaches to mobility can be difficult, require different actors to support
it and depends also on the specificities of each setting. The proposed framework
consists of five elements, discussed more in depth in the following sections: the policy
aims and the ethical principles that may underly planning and policy approaches as
well as the design, implementation and evaluation of policy for enabling mobility.
The features of the framework are all significant for defining mobility policy, but
only some of them can be directly addressed with operational tools. Within this
scheme, institutions should mobilise the analytical tools necessary to define areas and
populations requiring priority interventions and act as facilitators for the deployment
of differentiated courses of action. While different aims are pursued when addressing
the issues of mobility, a focus on its enabling role is relevant not just for a better
understanding, nor simply for evaluative purposes, but even more so to shape specific
policy measures focused on the reasons people use urban mobility. Therefore, the
relevance of the approach needs to be supported also by referring to the potential
advantages it may provide to institutional actors, allowing them to define priority
interventions, shape more precise analyses and tailored operational alternatives as
well as better estimate the effects that mobility-related interventions may have on
different groups of a population.

6.2 Policy Aims

Aims are the first element that determine policy decisions, according to the purposes
that institutions intend to achieve. In relation to mobility, the assumed focus here on
enablement defines that the access to valued opportunities should be the main aim
to pursue, enhancing also the different features that shape the individual experience
of mobility. As previously described, this approach intends to contribute to the indi-
vidual freedom to live the kind of life that each person has reason to value. However,
the valuable opportunities that contribute in this sense may differ and require us to
keep plurality in mind. In fact, “the plurality of reasons that a theory of justice has to
accommodate relates not only to the diversity of objects of value that the theory rec-
ognizes as significant, but also to the type of concerns for which the theory may make
room” (Sen 2009, p. 395). In this sense, plurality becomes also a central condition
that institutions should guarantee with their action.
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Until now, the pursuit of social goals through mobility has received limited yet
increasing attention in transport planning and policy. Institutional guidelines for
mobility plans explicitly assume a concern for social sustainability, as explicitly
stated for example in the European guide for Sustainable Urban Mobility Plans
(Arsenio et al. 2016) or in North American plans (Manaugh et al. 2015). Interest-
ingly, planning organisations in the United States seem to adopt quite strong distri-
butional standards, even if the federal guidelines do not provide explicit guidance in
this sense (Martens and Golub 2018). Some established planning experiences from
Latin America have reshaped complex metropolises intervening on mobility as a
tool for social inclusion, as in the renown cases of Curitiba, Bogotd and Medellin
(Ardila-Gémez 2004; Brand and Davila 2011; Vecchio 2017). The same interest in
the social dimension of mobility may struggle to find space in traditional partici-
patory processes, as research in Montreal has shown (Boisjoly and Yengoh 2017).
However, different cultural traditions can determine a diverse public awareness of
social issues, reflected both in policy and public discourse. For example in China,
the joint influence of Confucian tradition and socialist ideology gives egalitarianism
a central role in the public perception of mobility-related issues, as can be seen in
the new congestion charge in Beijing (Liu et al. 2019). Latin American settings may
instead be characterised by a tradition of inequality and radical political participation
where organised citizens groups bring forward concerns for the social implications
of mobility, contesting top-down policies and producing alternative ones, sometimes
also through conflict (Sagaris 2014; Sosa Lépez and Montero 2018; Verlinghieri and
Venturini 2018). Enabling mobility can thus be the explicit aim of institutional and
non-institutional actors intervening in planning and policy processes for mobility,
with relevant differences according to the examined setting.

The promotion of enablement, however defined, is nonetheless just one of the
aims that transport planning may intend to achieve. While transport planners may be
specifically interested in fostering activity participation (Martens 2017b), the differ-
ent aims achievable with actions concerning mobility are interdependent from each
other. Their nature may be mainly political or technical and different actors may be
interested in them (for example, politicians, technicians, stakeholders). These aims
may be the object or the result of negotiation between the several subjects who are
involved or have an interest in mobility-related issues. A focus on enabling mobilities
needs to be aware of such manifold aims even if these refer to a pre-planning dimen-
sion—that is, the different purposes achievable with transport-related interventions
depend on several considerations that only subsequently influence technical deci-
sions.

Other purposes, such as economic growth and environmental sustainability are
often at stake when dealing with mobility issues. Transport-related investments in
fact can have additional benefits on economic growth at the local and regional level
(Banister and Berechman 2001). Their impacts on environmental quality are also
relevant, an acknowledged issue that has inspired devoted planning approaches such
as the European Sustainable Urban Mobility Plans (Wefering et al. 2014). The rele-
vance of these aims may change according to the examined settings and the actors
involved in mobility-related decisions. Furthermore, approaching everyday urban
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mobility issues as a matter of environmental or economic sustainability frames differ-
ently both the definition of the problems to be faced and the consequent operational
actions. However, economic and environmental concerns may relate to the social
focus on the access to valued opportunities. For example, such access contributes to
the individual freedom of choice over alternative lives, an issue that Amartya Sen
has extensively discussed as a crucial feature for social development. In his words,
development can be defined as freedom (Sen 1999) and individual freedom as a
social commitment (Sen 1990).

The social relevance of increased individual freedom suggests that a focus on
enablement may provide a more convenient approach to mobility, generating wider
advantages that nonetheless must be estimated—at least tentatively—when consid-
ering specific planning and policy measures. The evaluation of the social impacts
of enablement-based interventions on mobility intercepts also other dimensions.
Improvements in accessibility are not simply the result of transport-related invest-
ments, but also of the political, policy and institutional conditions that support the def-
inition, implementation and management of such investments (Banister and Berech-
man 2001). When these features are complemented with positive local economic
conditions, growth may emerge because of interventions also in the field of mobil-
ity. Moreover, interventions may aim at achieving their purposes by complying with
specific requisites. For example, issues of efficiency and effectiveness can have a
strong influence on specific mobility-related decisions, particularly in a condition
of dominant austerity when interventions that are in line with these criteria can be
appealing for decision-makers (Donald et al. 2014).

6.3 Ethical Principles

Assuming enablement as one of the main aims of mobility planning, different ethical
principles of reference can differently determine what enablement is. The chosen
principles are relevant because these are central for defining the aims of a policy and,
consequently, assess to what extent transport systems currently contribute to such
aims, define what a desired scenario should be, design the actions to achieve it and
finally assess how the costs and benefits generated by such actions are distributed.
The academic debate until now has focused on two main concepts of reference:
equity and justice. Equity is widely mentioned when considering inequalities and
their reflection on transport systems (Van Wee and Geurs 2011). It refers to the
distribution of benefits and costs over members of a society and in the case of transport
refers to three main elements: what are the benefits and costs, the population groups
over which these are distributed and the distributive principles according to which a
certain distribution is acceptable or not (Di Ciommo and Shiftan 2017, p. 140). Justice
instead is recently gaining space and receives a different definition when considered
in relation to transport or mobility. Transport justice in fact refers to the fact that “all
members of a society should be guaranteed a sufficient level of accessibility under
most, but not all, circumstances” (Martens 2017a, p. 128), using justice as a reference
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for assessing and planning transport systems. Mobility justice instead undertakes a
wider scope, considering mobility as a fundamental condition of being, of space,
of subjects and of power (Sheller 2018). In doing so, different forms of justice (not
only distributive, but also procedural, deliberative, epistemic and restorative) are
considered in relation to different scales—from the individual body to the whole
planet. Referring to equity or justice, in relation to transport or mobility more in
general, determines a different perspective for considering the social implications of
mobilities.

The ethical principles that may shape mobility planning and policy are increas-
ingly debated, from both a theoretical and operational point of view. Nonetheless,
“there is still little engagement with theories in political philosophy to frame what
justice means in the context of transport policies” (Pereira et al. 2017, p. 170). Such
limited engagement is reflected in the growing body of works that use accessibility
as a proxy for the way in which transport systems enhance or impede individuals’
opportunities. Many works in fact tend to generically consider inequalities, for exam-
ple considering how accessibility is distributed over different areas of a territory or
over different groups of a population. To do so, both established and new measures
of inequality are used, such as the Gini coefficient, the Lorenz curves and the Palma
ratio (Guzman and Bocarejo 2017; Guzman and Oviedo 2018). Fewer works instead
refer explicitly to an ethical approach to generate evaluative frameworks, as was
attempted in Chap. 2 of this book. Amongst this body of works, theories such as
Rawls’ distributive justice, Frankfurt’s sufficientarism and Sen’s capabilitarianism
emerge (Lucas et al. 2016; Pereira 2018, 2019; Tiznado-Aitken et al. 2018).

The explicit statement of what ethical principles are assumed as a reference is
central, since different ethical principles determine different distributive outcomes
(Martens and Golub 2012). For example, a new public transport line may be differ-
ently designed according to the reference equity principle and the target population,
as Fernandez Milan and Creutzig (2017) show with four examples:

e horizontal spatial equity: adding a new transit connection provides equal access
to all areas;

e vertical economic equity: the new transit line improves access specifically for the
less well-off;

e vertical gender equity: the new transit line helps women specifically;

e vertical social equity: transit-oriented development improves the social capital of
residents.

Different measures may thus have a universalist approach (referring to all the
members of a population, irrespectively of their features and differences) or rather
promote a ‘positive discrimination’ (privileging those subjects who are more in need,
due to their socioeconomic, gender, physical or age features). A policy framework
for enabling mobility should thus be aware that different ethical principles of refer-
ence, even implicit ones, have a crucial influence on how we assess existing transport
systems and plan for future ones. However, it is significant to consider that differ-
ent subjects can be responsible for choosing, implicitly or explicitly, the reference
ethical principles. These could be practitioners acting according to their technical
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expertise or in compliance with norms or decision makers such as politicians, whose
actions may depend on their political orientation as well as the programs they intend
to implement. It could even be citizens at large who may make their preferences
explicit by participating in planning processes, promoting devoted initiatives related
to mobility issues or voting in devoted consultations.

6.4 The Design of Policy for Enabling Mobilities

While varied aims influence a policy framework for enabling mobilities, planning
and policy approaches directly address operational dimensions. We may assume
that mobility planning and policy require a process that can be summarised into
three elements: design (concerning the definition of the problems to be faced and
the actions to address them), implementation (putting such measures into practice)
and evaluation (considering outputs and outcomes of the adopted measures). Within
such processes, the operational approaches described in the previous chapters play
a crucial role.

Analysis is the first aspect that directly involves planning and provides the basis
for further interventions. Analytical tools in fact are necessary for assessing how
transport systems currently provide each person with the access one needs to val-
ued opportunities, pursuing a basic or equal form of accessibility as a primary aim.
According to the activities considered as relevant, as well as to the ethical princi-
ples assumed as reference, it is possible to recognize what areas require priority
mobility interventions in order to have enough access to opportunities. Assuming a
simple and simplified example related to access to jobs in a city, three principles can
be referenced—utilitarianism, sufficientarianism and egalitarianism—that may have
different aims and, therefore, results:

e utilitarianism: maximise overall utility. This approach may privilege the access to
better-paid jobs for better-off subjects, since the deriving utility would be higher
than providing access to minimum salary jobs to low-income people;

e sufficientarianism: provide sufficient access to each area of the city, defining the
kind and amount of job opportunities that should be available within a given spatial
or temporal distance. This approach would grant that each area has access to at
least a minimum amount of job opportunities, to be defined a priori or with a
participatory process;

e cgalitarianism: provide equal access to each area of the city. This approach would
grant that each part of the city can access the same number and kind of job oppor-
tunities.

The choice of ethical principles also shapes the operational tools presented in the
previous chapters. The approach proposed in Chap. 2 draws on aggregate measures
of basic accessibility, assuming a sufficientarian approach. Basic accessibility can
provide a favourable starting point for institutions, since it is a simple technical tool
that can draw on a relatively small set of data to define priorities for action. It is a
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tool initially based on informed assumptions that can be customized according to
specific local needs, considering for example specific valuable opportunities, modal
choices, impedance factors and accessibility thresholds. Moreover, measuring poten-
tial mobility allows us to consider when insufficient levels of accessibility are the
effect of low performances of the existing transport systems, highlighting those areas
where mobility planning and policy interventions should focus their attention. This
approach, however, is a location-based one and considers where different groups of
a population are potentially able to move and what opportunities they may reach. To
observe where these groups actually move and what opportunities they can access,
the reconstruction of mobility practices can be crucial (Chap. 3), also through the use
of new sources of information such as big data (Chap. 4). The representation of poten-
tial and actual forms of mobility are complementary and go beyond the traditional
transport planning approaches: on the one hand, manifold sources of information
provide updated and possibly real-time knowledge of how mobility evolves; on the
other hand, the assumption of a clear desired scenario such as the one defined by
basic accessibility provides a specific target for policy and does not stick with the
simple accommodation of the existing transport demand.

The design of policy can rely on the elements highlighted in the previous sections
to define what areas need what forms of intervention. The access to valued oppor-
tunities may emerge as a critical issue due to their spatial distribution (a matter of
land use planning) and the transport system that should allow access to them (an
issue of mobility planning). Insufficient access may be addressed also with long-
term actions, providing new infrastructure or intervening on land-use. Assuming a
shorter temporal threshold, it may be necessary also to improve the opportunities for
mobility that are currently available. In doing so, it can be relevant to intervene on
both mobility demand and offer through innovative measures that imply the direct
involvement of communities (Vecchio 2018). In the short term, it can be relevant to
intervene through territorialisation and individualisation—that is, defining areas that
require priority interventions and defining tailored forms of intervention (Bifulco
et al. 2008). Therefore, once analytical tools have highlighted areas with insufficient
accessibility to a specific set of opportunities, it is possible to design policy measures
that improve access.

6.5 The Implementation of Policy for Enabling Mobilities

The implementation of policy for enabling mobility must primarily recognise that
manifold actors intervene in the field of mobility, developing varied initiatives to
achieve one’s own aims. While public institutions are often in charge of provid-
ing transport services and infrastructures, together with the normative and planning
frameworks for mobility in general, other subjects have a relevant role too. Private
companies may manage infrastructures or provide other services, even competing
with each other. Organised groups of citizens may be active in relation to specific
transport issues, as in the case of commuters’ associations and cycling activists.
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Additionally, the general public may express its general approval or rejection of
existing services or proposed infrastructural projects, representing a powerful force
that may support or not the action of public institutional actors. Such multiplicity
of actors configures mobility planning as a potential ‘trading zone’ (Galison 1999,
2013; Geissler et al. 2017), in which shared purposes can bring together subjects
with different and sometimes even conflicting aims.

In such a complex scenario, institutions are fundamental for the implementation
of policy for enabling mobilities. Their central role in shaping mobility can be here
summarised in five points:

e First, institutions may directly develop mobility-related initiatives, for example
providing transport services and infrastructures, maintaining transport within the
wider realm of public action that characterised the welfare State;

e Second, institutions should set the conditions for other subjects to intervene, work-
ing on a normative dimension. Mobility-related initiatives, especially innovative
ones that are made possible by unprecedented technology advancements, require
devoted regulations and often even challenge existing ones. This is for example the
case for ridesharing services, whose existence would be illegal in those settings
where taxi services are bonded to the ownership of a license;

e Third, institutional actors may act as facilitators of new initiatives, providing the
conditions and eventually the resources that allow their implementation. The
coproduction of mobility services serves as an example, where “the process
through which inputs used to produce a good or service are contributed by individ-
uals who are not ‘in’ the same organization” (Ostrom 1996, p. 1073). It requires
different forms of capital such as monetary resources to invest (economic capital),
skilled people to run services (human capital) and even the trust and sense of com-
munity that may inspire and sustain similar initiatives (social capital). While such
initiatives are more suitable in areas where local subjects are already active, public
institutions may enhance the social and human capital required in such initiatives
(Vecchio 2018);

e Fourth, institutions may act as facilitators between other actors in the mobility
field who may have conflicting interests. For example, institutions can facilitate
the fulfilment of unsatisfied needs, negotiating with a public transport company
to serve a badly connected area or manage emerging conflicts, facing the clash
between traditional taxi services and emerging ridesharing ones;

e Fifth, institutional subjects should evaluate the costs and benefits of policy mea-
sures for enabling mobility. This element is relevant for the adoption and the
acceptance of any mobility initiative since the proposed solutions should not be
simply technically feasible but must also be recognized as socially useful with
institutions supporting their development and diffusion (Feitelson and Samuelson
2004).

Institutional subjects have thus a relevant role for enabling mobility, but they
are not neutral nor is their role necessarily central when considering mobility plan-
ning and policy. First, it is necessary to consider that the political dimension that
characterises all the stages of planning and policy processes implies that institu-
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tions are ordinary actors deploying their own tactics and strategies. The actors par-
ticipating in these processes and the interactions they establish between them are
thus crucial for the shaping of policy approaches focused on enabling mobilities.
Moreover, institutional subjects are manifold and raise governance issues in coop-
eration between different bodies, which may struggle between themselves or may
also require structural changes to better cope with emerging mobility issues (as in
the case of metropolitan authorities for mobility, whose field of action often goes
beyond the borders of traditional administrative bodies). Other elements, such as
the scarcity of public resources and the emergence of new actors, limit the possibil-
ity of action for institutional subjects. Under these conditions, interaction with the
mobility-related initiatives developed by other subjects becomes even more relevant.
This is for example the case for information-related initiatives, which require spe-
cific attention to their policy dimension. These initiatives can be relevant also for
addressing urban mobility issues but yet require devoted forms of interaction with
powerful actors such as corporations (Vecchio and Tricarico 2019). The multiplicity
of actors in the mobility policy arena shows that institutional subjects cannot realis-
tically be the only subject in charge of dealing with such a policy field. Rather, forms
of ‘collaborative governance’ involving manifold actors and their initiatives become
increasingly relevant for dealing with mobility issues.

6.6 The Evaluation of Policy for Enabling Mobilities

While a focus on enabling mobilities provides a different, socially-relevant focus on
planning and policy for mobility, the related operational measures generate benefits
and costs, though the evaluation is not straightforward. Assuming the provision of
sufficient accessibility as the main aim of urban mobility planning and policy, this
would be the target that a measure should be able to achieve. The benefits of a measure
would thus depend on the number of people who would be brought above the current
sufficiency threshold for accessibility, eventually assuming that the generated benefit
is inversely proportional to the current socioeconomic condition of the person. This
approach is in line with proposed ‘justice tests’ that consider the correlation between
changes in accessibility and the prevailing socioeconomic outcomes (Nazari Adli
and Donovan 2018). The generated benefits may be tentatively quantified attaching
amonetary value to saved travel time or to each additional new opportunity that can be
gained, even if this monetary-based approach is prone to limitations and should also
consider the diminishing marginal value of increased accessibility (Martens 2006).
In case a varied set of feasible measures could bring the targeted area or population
above the sufficiency threshold, the evaluation would take into account their costs.
For example, if both a new bus line and a new metro line were able to improve the
basic accessibility available to one neighbourhood, most likely the former, cheaper
option would be preferable.

The definition of priority areas of intervention also allows a rough estimation of
the benefits that improved accessibility may generate. For example, it is possible to
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estimate how many people would experience sufficient accessibility thanks to specific
interventions. The individual socioeconomic conditions are crucial to assess which
subjects rely on public transport for their mobility needs and, consequently, who is
going to actually benefit from a certain intervention. This can be seen when high-
income subjects compensate an eventual insufficient accessibility by using private
vehicles, while the same alternative would be challenging for low-income people.
Instead, it is more difficult to estimate the actual benefit generated when achieving
a sufficient level of accessibility. For example, it may be assumed that an overall
improvement is generated when achieving sufficient access to a given set of opportu-
nities. The estimation may also attach a monetary value both to the generated travel
time gains and to each new reachable opportunity. This method is nonetheless prone
to several limitations and simplifications, especially in reducing potential material
and immaterial gains to a simple monetary dimension. While the possibility to reach
a job has not only monetary outcomes (e.g. receiving a salary), it also has significant
immaterial consequences (such as the dignity associated with having a job). These
considerations assume an improvement in basic accessibility, but they do not yet
consider what specific intervention would be defined to achieve it.

However, the emphasis on the evaluation of economic benefits and costs may
be problematic from the very perspective of enabling mobilities. The approach pro-
posed in the book emphasises the importance of granting accessibility as the main
aim of planning and policy. Due to its social relevance, accessibility may be the
object of decommodification, that is, to be considered ““as a social entitlement rather
than as a product with monetary value that depends solely on market fluctuations”
(Hernandez 2017, p. 152). In this sense, public transport is the main ‘decommodi-
fier’ of accessibility, and its contribution in this sense depends on the coverage of a
transport system, its affordability and the eventual existence of devoted mechanisms
of financial decommodification. These could include subsidies to lower the general
fare, benefits for low-income groups or diversified fares according to space and time
(Hernandez 2017, pp. 164—-166). Though such actions would generate a social benefit
(in terms of increased accessibility), they may also result in higher costs (in terms
of increased economic expense for public transport). The evaluation of policy for
enabling mobilities therefore cannot exclusively depend on economic features, but
must also consider social elements, requiring explicit political decisions in this sense.

6.7 Conclusions

The policy framework has tried to consider different elements that concur when
designing, implementing and evaluating policy for enabling mobilities. Institutions
should define as well as create consensus for the policy aims and the principles
they pursue, their mobilisation of the analytical tools to define areas and popula-
tions requiring priority interventions and in acting as facilitators for the deployment
of differentiated courses of action. Once these measures have been put into prac-
tice, it is necessary to evaluate them, in a process that periodically considers how
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existing transport systems support individual capabilities providing access to valued
opportunities. While the existing systems should be continuously improved by the
adoption of new measures, their performance may change if new evaluative criteria
are adopted.

The proposed approach seems to configure several advantages for institutions
intervening on urban mobility, helping to define priority action and in considering
a wider range of operational options to deploy that go beyond the simple construc-
tion of new infrastructures or provision of new services. However, planning and
policy measures for enabling mobilities are prone to limitations. These measures
are not sufficient for addressing individual and collective mobility needs, especially
when considering their operational implications. Other elements that influence the
functioning of urban mobility require traditional approaches. This is the case for
the spatial distribution of significant activities to be reached, or for infrastructures
addressing huge mobility flows. Other structural conditions may prove problematic,
such as difficult spatial conditions (for example orography) and a lack of adequate
infrastructures (like roads) that present obstacles to the provision of ordinary ser-
vices. Also, the policy arena of a setting may be an obstacle, especially when the
actors lack a tradition of cooperation or at least meaningful interactions between
each other.

In conclusion, a focus on enabling mobilities appears as suitable for addressing
contemporary mobility issues. Its contribution refers to manifold dimensions, from
being a suitable ethical orientation for policy measures intending to increase individ-
uals’ opportunities to shaping significant operational options. This approach requires
grounding such generic reflections in the various settings where they could be sig-
nificant as well as considering the local needs and specificities that may make such
focus more relevant. Nonetheless, the main element of interest seems to be the possi-
bility to consider enabling mobilities not just to better understand existing transport
systems and mobility practices nor simply for evaluative purposes but rather to shape
specific policy measures focused on what people use urban mobility for.
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Chapter 7
Open Directions for Enabling Mobilities e

Abstract The chapter discusses further directions for research on the social implica-
tions of transport planning decisions, considering three dimensions that can enhance
existing analytical and operational tools for enabling mobilities. First, the guiding
concepts orienting evaluative and operational approaches require a specific definition
in light of the contribution mobility can give to individuals and their opportunities.
Second, existing tools need to be reshaped to emphasize the social implications of
mobility. Third, the real-world conditions that influence policymaking processes in
the domain of urban and transport issues deserve greater attention, together with
the specificities of any given territorial setting. The theoretical relevance of socially-
oriented approaches to mobility has been widely discussed, together with the potential
operational inflections that they may receive. However, these three dimensions for
future research may instead contribute to making such approaches feasible, repli-
cable and able to influence the consolidated approaches to transport planning and
policy.

Keywords Transport planning - Transport policy - Enablement

7.1 Introduction

The research experiences, reported in the previous chapters, share the same interest
in mobility as a potential enabling condition, which can impact the opportunities
available to each person. The discussed approaches deal with different analytical
and planning tools, addressing heterogeneous issues and opportunities in diverse
settings.

The intended multiplicity of the chapters somehow reflects that mobility planning
and policy are increasingly assuming an interest in the enabling role of mobility and
developing it in different directions, moving away from their traditional approach
based on the prevision of demands and the provision of services. The proposed focus
on the enabling role of mobility contributes to addressing the issues of everyday
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mobility by fostering a systematic understanding of its social relevance and providing
operational approaches that can take these aspects into account.

These approaches can provide an interpretative advancement in respect to the cur-
rent generalized difficulty in interpreting the urban in general (Brenner and Schmid
2015) and mobility in particular, due to its socio-spatio-temporal dimensions (Dodier
2013; Kaufmann 2002; Pucci 2016) and the increasing multiplicity of related needs
and practices (Adey and Bissel 2010; Cresswell 2010; Hannam et al. 2006). These
conclusive remarks intend thus to stress the significance of an approach to urban
mobility focused on its enabling role by proposing some open directions for research
in terms of orienting evaluative and operational tools for addressing policymak-
ing processes in the domain of urban and transport issues. To do so, three dimen-
sions are considered. First, the guiding concepts orienting evaluative and operational
approaches require a shared specific definition in light of the contribution mobil-
ity can give to individuals and their opportunities. Second, existing tools need to be
reshaped according to the opportunity to deal with the social implications of mobility.
Third, the real-world conditions that influence policymaking processes in the domain
of urban and transport issues deserve greater attention, together with the specifici-
ties of any given territorial setting. The theoretical relevance of socially-oriented
approaches to mobility has been widely discussed, together with the potential oper-
ational inflections that they may receive. These three dimensions for future research
may instead contribute to making such approaches feasible, replicable and able to
influence the consolidated approaches to transport planning and policy.

7.2 Conceptual Issues: What Do Enabling Mobilities
Mean?

Approaching mobility issues from the perspective of enablement can provide sig-
nificant improvements to the knowledge used by planning and policy approaches. A
crucial element is the focus on what mobility is and could be used for. As recalled
in this book, mobility is not simply a phenomenon that concludes in itself, based on
overcoming the spatial friction between point A and point B. Rather, itcan be seen as a
specific ability any person may form and use to gain wider opportunities. In addition,
because mobility has never been synonymous with freedom and citizenship (Cress-
well 2004, p. 145), a more complex understanding of people in relation to mobility
and to transport systems is required. Traditional transport planning approaches in fact
tend to consider subjects and in some cases even their individual features, but mainly
according to the travel behaviours they may develop (Dijst et al. 2013) and their con-
sequent aggregate reflections on transport volumes (Van Wee 2013). More recently,
the diffusion of information technologies supports the idea of ‘quantified traveller’
(Jariyasunant et al. 2015), whose mobility can be grasped and even changed by ‘the
digital skin of cities’ (Rabari and Storper 2015, p. 28). These approaches consider
people only for their present reflection on actual cities. Transport volumes or big data
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consider those subjects who are already able to move, reach a place and take part in
an activity, ignoring instead those that are not able or willing to move for a variety
of reasons.

The focus on enabling mobilities requires us nonetheless to consider that at
least three conceptual and interpretative limitations affect its potential contribution
to planning and policy due to the heterogeneity of reference concepts, their diffi-
cult operationalisation and the tension between individual needs and universalistic
approaches to them. Different streams of the existing literature on the social implica-
tions of mobility tend to develop heterogeneous reference frameworks. As recalled in
Chaps. 1 and 6, there are diverse definitions given to the issue to be addressed (social
exclusion, inequality, injustice), the reference concepts to adopt (equity, equality, jus-
tice) and the role that mobility can play (as a resource, an ability or as a good valuable
in itself). These approaches tend to overlook “the broader implication of a compre-
hensive transport policy” (Beyazit 2011, p. 130), calling for a deeper exploration
of their operational implications—both in terms of analysis and policy design—and
the necessary adaptations to translate these tools into planning and policy practice.
Moreover, a focus on enabling mobilities implies a highly subjective dimension as
what each person values differs according to the subject considered and is often dif-
ficult to grasp using the prevailing evaluative aggregate approaches (Comim 2008).
Finally, a significant procedural problem emerges when translating into reality the
interest for enabling mobilities, as mobilities are “striated by a whole series of rules,
conventions and institutions of regulation and control” (Amin and Thrift 2002, p. 26).

Technicians, politicians or the general public may give different definitions as
to what constitutes a fair transport system. Also, different methods could be used
for making decisions in this sense from relying simply on informed assumptions
by experts, following the political will of the decision makers currently in charge
or establishing devoted participatory processes involving citizens. Therefore, future
research should strongly engage also with real world processes, seeing in practice
what such concepts mean in different settings and for different actors. The procedural
dimension of transport planning and policy can thus be crucial for defining and
refining what enabling mobilities mean.

7.3 Operational Issues: Planning for Enabling Mobilities

A focus on enabling mobilities provides firstly an advancement of the knowledge
available to us by involving features that are often overlooked and by using them to
readdress existing evaluative tools and combining different evaluative approaches.
While the studies found in this book deal with established tools (from accessibility
evaluations, the reconstruction of mobility practices, planning railway stations to the
design of urban policy), a focus on enablement can enrich such tools and combine
them. The approaches presented in the book provide the basis for an alternative
operational toolkit, whose use depends on the wider policy framework they are part
of.
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From the perspective of enablement, mobility is approached having in mind that
“movement makes connections and connections make inequalities” (Urry 2012,
p- 24). The aims to which the toolkit concur are therefore the result of a specific
problem framing (Schon 1983) or how a situation is set and consequently addressed.
The focus assumed in this book privileges a socio-spatial-temporal analysis of mobil-
ities, even if other societal goals may concur or compete (for example, the pursuit of
environmental sustainability or economic growth through the management of urban
transport systems).

The manifold tools presented in the previous chapters test possible operational
dimensions of enabling mobilities and, despite not proposing a straightforward oper-
ational protocol, in action they present different applications aimed at offering open
and adjustable ‘descriptions for’ addressing mobility issues.

The resulting findings suggest an incremental strategy for enabling mobility that
can facilitate the most finalized problem setting through a purposeful use of simple
tools, such as simplified accessibility evaluations, analyses of available data including
origin/destination surveys or assessments of existing infrastructures and equipment
(Chaps. 2, 3 and 5 provide examples in this sense).

Enabling mobilities is a suitable reference for orientating the evaluation of existing
situations and the design of necessary actions. If easily translated into the mainstream
transport planning and policy practice, the issue of adaptability must be raised. In this
direction, three critical aspects emerge. First, there is the interaction of the proposed
tools with established approaches to transport issues, such as the 4-step models or
cost-benefit analyses. The solidity and relatively easy use of the mainstream trans-
port planning practice makes it refractory to the social dimensions of mobility, which
struggle to be included within these analytical and appraisal tools. Second, the focus
on enablement is sometimes difficult to communicate to decision makers and the
general public. Third, the lack of data is sometimes a key barrier, referring to both
quantitative and qualitative forms of knowledge that can be relevant for understand-
ing how transport systems currently contribute to individuals’ opportunities. Future
research should consider how analytical and operational tools can assume a simple
form, easily adoptable within established transport planning and policy approaches
that intend to promote enablement. If more relevant and feasible approaches can
be adopted, they could mobilise refined quantitative and qualitative analytical tools
(from big data to ethnographic approaches). In this perspective, the interaction with
practitioners and policymakers is relevant to better refine such tools according to the
needs and the habits of their potential users.

7.4 Policy and Political Issues: Enabling Mobilities
in Real-World Processes

The approach outlined until now intends to better understand and address urban
mobility issues, but has not specified who should be responsible for doing so. The
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policy framework outlined in Chap. 6 addresses particularly public institutions, the
subjects traditionally in charge of planning transport systems, as well as (in many
cases, at least) the provision of infrastructures, running services and the responsi-
bility for maintenance tasks. Nonetheless, the discussed analytical and operational
tools involve a range of actors that goes well beyond institutional subjects. While
varied may be the actors in the urban mobility policy arena, their actual involve-
ment in operational measures may depend on the contribution they provide. These
subjects potentially could mobilise an unprecedented quantity of material and imma-
terial resources. Therefore, going beyond the simple call for participatory planning
approaches and their limited focus on procedural issues seems necessary to config-
ure a direct involvement of these new subjects, not just in raising issues or designing
solutions, but also in their very implementation.

The multiplicity of potentially relevant actors also suggests that the features
of real-world policymaking are significant for enabling mobility. The governance
dimension of planning and policy is often overlooked when considering transport
issues (Marsden and Reardon 2017), but it is crucial to understand how current pro-
cesses operate and how to govern future transitions (Docherty et al. 2017). The social
relevance of research on enabling mobilities must therefore consider how to enhance
the policy usability of technical tools, as the previous chapters attempted.

In doing so, a first element of attention is the way in which we understand mobility
policy. The concept of policy cycle, for example, can easily involve the various steps
through which a public problem is faced—from its definition to the evaluation of
the achieved result, but risks promoting a linear and unrealistic view of processes
that more often go through different cycles of learning and re-discussion of previous
assumptions.

This issue refers to the experimental dimension that policy can have (Concilio et al.
2019; Pucci et al. 2019) and, at the same time, raises a second element of attention,
referred to as the political dimension of urban experimentations (Savini and Bertolini
2019). In fact, these steps do not simply test new approaches to emerging issues,
but rather face innovative experiences on the base of diverse political biases and
normative assumptions, which may result in a positive or negative attitude towards
innovations. Aiming at enabling mobility, the technical and the political dimensions
of planning and policy need to receive the same attention.

7.5 Conclusions

The studies included in this book have attempted to explore the relationship between
mobility and enablement, in order to improve how transport planning and policy
can contribute to increasing the opportunities available to each one of us. Together
with the theoretical and practical issues that deserve further research, a pressing
question underlies this final section: how to assure that institutions, together with
other relevant actors, are interested in enabling mobilities and act consequently, also
when dealing with transport planning and policy? Any new knowledge that intends
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to have whatever small impact on the real world needs to be at least aware of this
dimension. In this sense, it is necessary to demonstrate that it is feasible and relevant
to address urban mobility while considering enablement. As for feasibility, this work
has hopefully provided some useful elements that work towards this direction. As
for relevance, many elements may contribute to supporting it: theoretical debates,
empirical data, even first-hand experiences. All these elements once more reflect the
richness of each person and, when combined, the complexity of contemporary urban
life.
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