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Abstract: In order to highlight the subjective criticality of each neighbourhood to inspire future policy
actions, we propose an analysis comparing the perceptions of over-65s residents in the neighbour-
hoods that make up the Municipality of Genoa. We suggest a new approach based on a quantitative
non-aggregative method, Partially Ordered Set (Poset), to measure the levels of satisfaction related to
local public transport (LPT), pedestrian mobility, and quality of life in the 25 districts of Genoa. Final
data of the analysis come from 401 questionnaires, distributed to residents over 65 years old in the
Municipality of Genoa. This approach allows to address the multidimensionality of the phenomenon,
as well as its different conceptual spheres. The findings highlight a great variance in local public
transport needs perception between different neighbourhoods. In particular, the analysis shows that
the types of intervention requested by respondents differ from district to district, so that a common
urban transport policy would be ineffective. Some neighbourhoods stress the need for improving
pedestrian mobility, whilst local public transport faults dominate in others. There is no significant
relation between the three dimensions: Perceived quality of LPT, perceived quality of pedestrian
mobility, and perceived quality of neighbourhood. Therefore, interventions should be carefully
modulated, according to the specific needs expressed by the residents of each neighbourhood. We
conclude that the importance of urban mobility intervention is reduced, whereas the concept of
neighbourhood analysis and intervention becomes more relevant.

Keywords: seniors’ mobility; neighbourhoods; non-aggregative methodology; partially ordered set;
local public transport

1. Introduction

The ongoing demographic shift will inevitably impact the urban transport system, as
the share of elderly citizens is destined to increase, therefore requiring a reassessment of
urban transport options in order to better serve their needs. This is a complex task that
requires in-depth studies of the elderly’s travel patterns and mobility needs in order to
successfully implement urban transport policies. The ongoing demographic shift is going
to impact the urban transport system, since the share of elderly citizens is increasing; then,
the reassessment of urban transport options becomes necessary, to better serve their needs.
This complex task requires in-depth studies of the elderly’s travel patterns and mobility
needs.

Most existing literature on local public transport (LPT) uses quantitative methods,
excluding mixed-method and cross-sectional studies. On the other hand, there is a growing
interest in new models of public policies related to transport for the elderly that involve
objective or subjective aspects of quality of life and well-being [1,2].
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According to Levasseur et al. [3], mobility and social participation in seniors are
positively linked to indicators of most of age-friendly characteristics, i.e., proximity to
resources and recreational facilities, social support, having a car or driver’s license, public
transportation, and security. Instead, they are negatively related to low user-friendliness
of the walking environment and insecurity. Scharf and De Jong Gierveld [4] found that
people living in highly urbanised and deprived neighbourhoods are lonelier. They also
found that the subjective evaluation of the quality of the neighbourhood is significantly
related to loneliness. Metz [5] first explicitly notes the relation between quality of life and
mobility among older people.

Significant associations have been demonstrated between perceived age-friendly
environments and quality of life. The strongest predictor of quality of life was social trust,
followed by safety, service accessibility, social support, social cohesion, aesthetics, and a
walkable neighbourhood [6].

Nieboer and Cramm [7] clarified that “levels of age-friendliness and older people’s
ability to realize the instrumental goals to achieve overall well-being varied seriously
among neighbourhoods, with older people living in less age-friendly communities report-
ing lower levels of well-being”.

Lack of urban accessibility can lead to social exclusion intended as the incapacity to
participate in social activities and will therefore have a negative impact on the quality
of life. In addition, higher levels of mobility and participation in social and physical
activities are normally associated with greater life satisfaction [8]. Indeed, mobility has
more widespread effects than simply satisfying the need to make a journey. Notably, the
demand for transport has a derived nature, as most individuals travel because they want
to benefit from the social, recreational, educational, and other opportunities that become
accessible with movement [9].

According to latest Eurostat data [10], Italy, the country with the oldest population
in the EU, has the highest number of over-65s in Europe (22% of the population) and the
worst elderly dependency index at 35% (in comparison to the EU average of 30%).

The Italians’ average life is 85 years for women and 81 years for men [11] and tops the
EU ranking, which means a long post-retirement lifespan. Independence and mobility are
important elements constituting the well-being of the elderly and investigating the issue
of elderly urban mobility becomes crucial [1]. In Italy, amongst large cities (>250,000 in-
habitants), Genoa has the highest share of over 65s (28.6%), the worst elderly dependency
index (47.5%), and the highest average age in Italy (48.9) [11]. It is therefore an appropriate
candidate for a case study.

In this paper, we investigate in depth the perception of individuals residing in the
different neighbourhoods of the city. Any analysis of elderly mobility must recognise the
links to the city and its neighbourhoods for mobility policies at the urban level to effectively
interpret the needs of the elderly population and to profoundly affect life quality, given
that seniors tend to spend most of their time within the neighbourhood of residence [2]. In
these terms, the neighbourhood can be considered to be the main spatial unit of elderly
mobility analysis [12,13].

We analysed the 25 districts (neighbourhoods) that make up the Municipality of
Genoa in terms of three aspects: Perceived quality of local public transport, pedestrian
mobility, and quality of life in the neighbourhood. Subjective perception is one of the
fundamental elements of modal choice of movement, or giving up it, but this approach
is often overlooked in mobility studies [2,14,15]. Older people’s choices are often more
oriented by psychological rather than objective factors [16,17].

In this paper, we propose a cross-sectional analysis, from a subjective point of view,
measuring the levels of satisfaction related to LPT, pedestrian mobility, and the district
area in the 25 neighbourhoods of Genoa. We compare the results obtained for the various
neighbourhoods to identify policies that address the needs of the elderly community. The
main findings of this analysis suggest that the residents over 65 years old of different areas
indicate different priorities for intervention; therefore, urban policies applied to transport
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according to a common criterion are unsuitable if the needs expressed differ greatly from
one area to another, and transport policies for neighbourhoods are needed. The results
are grafted onto that branch of the literature according to which districts of different cities
(uniform in economic, social, transport conditions) are more similar than districts of the
same city [18,19]. Therefore, we must apply analytical methods to the urban context that
render the multidimensionality of the different subjective expressions on a territorial basis.

In the present work, we adopt a quantitative non-aggregative method, which allows
us to not alter the basic indicators through processes of normalization and/or aggregation.
The new analytical approach proposed here is based on the use of Partially Ordered Sets
(Posets) [20]. Poset evaluation is a way to obtain a complete order out of a partial order:
After assigning a value to each profile, it is possible to order each element according to
the linear relationships that characterize it vis-à-vis all the other elements that make up
the ordered structure [21]. Among the advantages offered by the Poset method, we find
the synthesis capacity provided by the Hasse diagrams, the possibility to analyse the data
structure with the preservation of the incomparability between elements with particular
differences, and the non-alteration of data that would result from the application of specific
transformation processes on the basic indicators [22].

The paper is structured as follows: In Section 2, we provide the theoretical framework
for studying elderly mobility within a neighbourhood; Section 3 presents the data, the
way in which they have been obtained, and their structure; Section 4 describes the method
of analysis; and Section 5 examines the main results that will be discussed in detail in
Section 6, along with conclusions.

2. Literature Review

According to the median scenario, the expected resident population in Italy is es-
timated to reach 59 million in 2045 and 54.1 million in 2065. The average age of the
population will increase from 44.9 to over 50 years in 2065. In this context, the share
of over-65s in the total population will increase, reaching a percentage close to 34% in
2045–2050 [11].

In light of these demographic changes, the issue of elderly mobility is a critical one.
Neighbourhood elements and pedestrian mobility affect the overall assessment of the
validity of a local public transport system [2].

Nowadays, urban mobility is still mainly focused on the massive use of cars [23,24].
Although “keeping older people driving as long and safely as possible may well be the
most feasible and cost-effective mobility option for an ageing society” [25], it is necessary
to establish other options that will be available once using the car will no longer be a
feasible option [26]. With the current generation of older people being more active than
previous generations of equivalent age [27–30], public transport will play a crucial role
in maintaining their active lifestyle, even when they are no longer able to drive. The
literature has amply explored the concept of movement not only aimed at the use of goods
and services: “travel is not purely a derived demand but an activity that also generates
positive utility” [31], in a perspective where “travel time can be conceptualized as a gift in
producing and maintaining social relationships” [32]. Hence, public transport is important
for older people’s quality of life, their sense of freedom, and independence [33]. Several
studies about the elderly show an increase in leisure trips, car trips, and driver licensing
rates in the last decade [34–36].

As regards LPT, we have to consider the existence of multiple elements. According
to Davey [37], access and safety are keys for making LPT more popular and attractive. In
addition, to promote the success of public transport, drivers should be more aware and
informed about the needs of the elderly population, routes and schedules should be more
flexible and responsive, and door-to-door services should be available.

The features of LPT use by older people include finding information about the service
and transport location, reaching the transport location (urban design and accessibility
conditions), waiting for the transport, indicating to the vehicle driver the intention to
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board, purchasing or validating the ticket if it is necessary, finding a seat, indicating
the intention to alight, and reaching the destination (concern with urban design and
accessibility conditions) [38,39].

Ståhl et al. [40] found that mobility-related problems for the elderly involve getting to,
from, and around bus stops, and on and off the bus. The transition from an inaccessible
fixed-route system to one with accessible vehicles, stops, and stations can take many years.
Despite this, in the interim, the transit system will be partially accessible. During this
period, decisions must be made about the distribution of accessible buses and other vehicles
throughout the fixed-route system.

The public mobility scheme depends not only on characteristics of the population,
but also on the conformation of the territory. Mobility in rural and suburban communities
remains an issue, particularly for seniors who live in low-density suburbs. Seniors in rural
communities are more isolated than their suburban counterparts and have few alternatives
other than family and friends [41].

Siren et al.’s findings [42] suggest that, while it is important to provide general basal
mobility and accessibility, in order to enable older persons’ independent life, it is equally
important to specifically support activities that strengthen their sense of belonging to the
community. Thus, independency and sense of community are the components of mobility-
related well-being in old age. While some researchers have challenged the view of travel as
solely derived from the need to reach a destination [43,44], mobility as a component in well-
being is still predominately understood as instrumental [15], i.e., something giving access
to a destination that then produces well-being [45]. According to Metz [5], accessibility can
be defined as the ease with which people can reach destinations for different purposes and
it is inextricably linked to the quality of life and general wellbeing [46].

While the efficiency of local mobility for older people depends on multiple factors, it
can influence many others at the same time. Freedom of movement for older people is one
of the factors that improves their perception of life [47,48]. It is increasingly important for
seniors to have ways to manage, perform their tasks, and maintain their autonomy and
independence without having to depend on someone to assist them. Studies on urban
mobility aim to increase not only levels of transport systems, but also to create a system
that is functional to the performance of other daily activities (ibidem).

According to the WHO definition [49], a city can be defined as age-friendly when it is
characterised by “an inclusive and accessible urban environment that promotes active and
healthy ageing”. Among the features of an age-friendly neighbourhood, we identify both
an accessible built environment and an inclusive social environment [50,51]. Widening the
discussion to the community, an age-friendly community should provide a comprehensive
and accessible physical and social environment that supports the health, social involvement,
and security of the elderly [52].

Improving the quality of life for seniors is urgent, promoting an active and an em-
powered ageing [53] (Rowe and Kahn, 1987). Ageing can be conceived as a process of
fine-tuning of opportunities for health, participation, autonomy, and security, in order to
improve the quality of life [23].

Older people prefer to spend most of their time in their homes and neighbourhoods,
in other words, they are more vulnerable to changes to the environment or potential
challenges to their residential housing. These can consist of urban hazards and risks
such as traffic jams, difficult access to public toilets or resting places, pedestrian safety,
or the physical layout of homes, which may lead to limited mobility or noticeable risk
of fall [54,55]. Crash statistics clearly identify older people as an at-risk group of road
users [56]. Older people tend to cut back on or stop driving and are thus more likely to be
pedestrians. Older pedestrians are more exposed to crashes than younger pedestrians are.
They may use public transportation more frequently and may need to walk further to get
to transportation and shops. In addition, injury risk is related to the frailty of older people
and the reduced ability to withstand crash forces or recover from injury. As a result of
their general physical weakening, older adults lose agility and endurance and experience
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musculoskeletal wasting and neuromuscular weakening. These changes may predispose
older pedestrians to fatal or serious injury outcomes when in a crash [33,57].

In Italy, a high number of pedestrian fatalities happen every year. In absolute terms,
Italy is, after Poland and Romania, the country where most of these types of accidents
occur [58], with an amount of 570 fatalities per year. Moreover, throughout the year, the
highest relative percentage of pedestrian fatalities occur in the evening and at night, when
the lighting is lower, during the autumn period (October-December). Moreover, 60% of
pedestrian fatalities involve people over 64 years of age (ibidem).

An increase in age, health, and economic conditions determine the possibility to enjoy
urbanization economics more and for longer. Yet, this fruition is determined by accessi-
bility to such places or services. Built environment characteristics such as neighbourhood
walkability and access to facilities have also emerged as an important theme in studies on
local social interaction and community liveability [59,60].

Quality of life from a living environment perspective includes both objective factors,
such as provision of services, availability of green spaces and condition of houses, and
subjective characteristics, such as perception of safety, social cohesion, degeneration, and
satisfaction with their environment [59]. Subjectivity is a component of reality. Subjective
data differ from objective data because the former is collected only from individual’s asser-
tions. Dealing with subjective variables implies knowing their strengths and weaknesses.
The measure of a subjective character is influenced by factors such as conscience, cognition,
emotion, attitude, and opinion, which are related to contingent and mutable situations [61].
Consequently, it is often difficult to identify which specific elements have most influenced
the perception of reality expressed by an individual or community as a whole [62,63].
Criticalities that affect subjective variables can be traced back to two distinct reasons, as
explained by Seghieri et al., [63], i.e., scaling and omitted dispositions. Scaling refers to
the use of different mental scales by individuals, so that, for instance, a given score for one
person might correspond to a different score for another. In this case, there is no easy way
to make sure that comparison is carried out properly.

The omitted-disposition problem derives from the unreliability of people’s expressions
of subjective feelings because individuals’ innate personalities may play a major part both
in how they actually feel and in how prepared they are to reveal their feelings.

3. Context and Sample

Questionnaires were administered in the 25 constituent districts of the Municipality
of Genoa (see Table A2 in Appendix A for the complete list), using computer-assisted
telephone interviews (CATI). We adopted the CATI rather than CAWI method to reach
as many older adults as possible. Since a large proportion of the elderly may experience
difficulties in using the web, thanks to the CATI method, we achieved a higher number of
respondents and greater clarity in the formulation of the question.

The total number of questionnaires amounted to 486. Eighty-five people did not
respond or did not complete the questionnaire, so they were excluded from the survey.
Consequently, final data of the analysis come from 401 questionnaires, distributed to elderly
residents over 65 in the Municipality of Genoa. The sample was divided into four different
age groups: 65–70, 71–75, 76–80, and over 80; the need for a proper age segmentation is
confirmed by several studies that have disaggregated the “elderly” category into different
subcategories with very specific needs [36,42,64–66]. Judgements on mobility differ among
the different age groups. For example, Kim et al. [1] shows that there are progressive
and incisive differences in assessment in terms of mobility between younger and older
seniors. In these terms, satisfaction increases with age, which might be due to less pressured
schedules as well as reduced expectations. Different routines characterise women and
men. In order to obtain an assessment that reflects the real structure of the population, it is
necessary to stratify the sample to interview on the basis of age and gender factor [67].

Therefore, our sample is constructed to reflect the composition of the Genoese munici-
pal population. The sample is stratified according to the following two factors: Gender and
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age of each district (Tables A3 and A4). In this way, we have obtained a sample that reflects
the characteristics of the population living in the municipality of Genoa (Figure 1).
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Figure 1. Neighbourhoods of Genoa.

It is largely made up of long-term residents of the neighbourhood. Table 1 shows
that the highest relative percentage of respondents is in the category of those who have
been residents in a neighbourhood for more than 46 years. Only 4% of respondents have
been living in their neighbourhood for less than 5 years. Overall, 76% of respondents
have been living in their neighbourhood for at least 26 years. The extended residence in
the neighbourhood reveals respondents’ awareness of the issues that characterize their
neighbourhood and, subsequently, their ability to critically assess the situation in their
neighbourhood and the condition of LPT.

Table 1. Years of residence in the interviewees’ neighbourhood.

Duration of Residence in the Neighbourhood Total Respondents Relative Percentage

Over 46 years 157 39%
Between 36 and 45 years 80 20%
Between 26 and 35 years 68 17%
Between 16 and 25 years 56 14%
Between 6 and 15 years 24 6%

Less than 5 years 16 4%

The answers given by the individual respondents in the questionnaire represent the
basis for the data. Subsequently, for each variable selected, the average was calculated for
the 25 Genoese districts. In this way, it was possible to obtain a score at neighbourhood
level for each variable.

For each dimension, the numerical profile associated with each neighbourhood is
represented by the sequence of the averages obtained on the different variables. This profile
identifies the perception of neighbourhoods relating to three different subjective dimen-
sions: Perceived quality of LPT, perceived quality of pedestrian mobility, and perceived
quality of neighbourhood (Table 2).

As stated by Kim et al. [1], mobility is related to an individual’s perception of the
quality of life after having given up driving and potentially having to face a lack of
public transport. Older drivers, especially aged over 75 years, have increasing “navi-
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gational” problems, particularly when travelling through unfamiliar areas [36]. Quality
of LPT, pedestrian mobility, and the quality of neighbourhood become particularly im-
portant for maintaining elderly well-being [68], and the perception indicates individuals’
satisfaction with the dimensions under consideration. Dimensions and variables were
chosen on the basis of the scope of the analysis and the principal literature on elderly
mobility [25,34,36,65,69–73].

All three dimensions are on a scale of range 1–10.

Table 2. Dimensions and variables of the analysis.

Perceived Quality of LPT (Scale 1–10) Perceived Quality of Pedestrian
Mobility (Scale 1–10)

Perceived Quality of Neighbourhood
(Scale 1–10)

What is your opinion about the frequency
of LPT?

[Variable 1]

What is your opinion about the condition
of the platforms for pedestrian mobility?

[Variable 1]

How satisfied are you with your
neighbourhood with regard to

community centres?
[Variable 1]

What is your opinion about safety at
stops of LPT?
[Variable 2]

What is your assessment of maintenance
and cleanliness for pedestrian mobility?

[Variable 2]

How satisfied are you with the green
spaces in your neighbourhood?

[Variable 2]

How do you rate comfort on board of
LPT?

[Variable 3]

What is your opinion of lighting for
pedestrian mobility?

[Variable 3]

How satisfied is your neighbourhood
with the presence of commercial

activities?
[Variable 3]

How do you rate the ease of boarding
and disembarking in LPT?

[Variable 4]

What is your opinion about the safety of
pedestrian mobility when walking?

[Variable 4]

How satisfied is your neighbourhood
with the proximity of public transport?

[Variable 4]

How do you rate safety on board of LPT?
[Variable 5]

How satisfied is your neighbourhood
with the general feeling of security?

[Variable 5]

4. Methodology

The most commonly used methods to obtain a hierarchy have recourse to aggrega-
tion [74–77]. Despite their widespread use in multiple fields of analysis, aggregative
methods suffer different criticalities, so they must be used applying specific precau-
tions [61,62,78]. However, the requirements to obtain synthetic measurements of complex
phenomena do not necessarily require aggregation.

The non-aggregative approach adopted allows one to overcome the problems that
aggregative methods present. For example, given a certain phenomenon, distorting com-
pensative effects related to the aggregation of distinct non-substitutable dimensions can
be overcome using non-aggregative methods. Comparing elements that are sometimes
very distant from each other, due to the characteristics of their variables, is another serious
problem that particular non-aggregative methods allow us to resolve [79].

Under this paradigm, one of the best known non-aggregative methods is based on
the Partially Ordered Set theory, indicated with the acronym “Poset” [20,80–82]. Poset is
a technique that can be applied to study multidimensional systems [79,83,84]. The use of
the Partially Order Set is also connected to the need for and possibility of processing data
without altering their nature [20].

In order to understand the Poset methodology, some definitions are needed.
A partially ordered set (or Poset) is a set Ω(π) equipped with a partial order rela-

tion E, i.e., a binary relation satisfying the properties of reflexivity, antisymmetry, and
transitivity [85–87].

Each element (or statistical unit) forming an ordered structure is associated with a
profile, i.e., a sequence of integers within a range to which all the values of the different
indicators are traced.
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Where there is a comparability relation between two elements of the structure, i.e.,
it is possible to make a comparison between them (q ≤ p or p ≤ q), statistical units
are comparable. In this case, the partial order is called linear order or complete order.
Otherwise, the two units are termed incomparable.

Describing a comparability relation using the corresponding coverage allows us to pro-
vide a comfortable graphical representation, known as a Hasse diagram (see Figures 2–4).
A Hasse diagram is the natural way to present the scheme of comparability (and incompa-
rability) of Poset.
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Figure 4. Hasse diagram of perceived quality of neighbourhood.

It is an acyclic oriented graph, which is drawn according to the following rules:

• If q ≤ p, the node q is placed lower than the node p;
• If q ≺ p, an edge is inserted between them (the edge is not graphically oriented,

because the diagram naturally reads from top to bottom).

The procedure described by Fattore [82] consists of assigning a finite Poset a score
to each element representing its position in a “low-high” axis. In this way, we obtain the
average rank, i.e., the average position assumed by a profile in each of the considered
linear extensions. By using average ranks, it is possible to solve any incomparability in a
hierarchical perspective. The lower the average rank, the better the position taken by the
profile in the order.

Average rank, identification, and severity values are the most important measures
provided by Poset theory. They give us a variety of information, oriented to an analysis in
depth of a given phenomenon, so it is advisable to use them jointly in the analysis [84].

To apply the identification and severity functions, it is necessary to identify thresh-
old profiles [79]. In our analysis, threshold profiles are the neighbourhoods that present
judgements on each variable of a given size below average. The evaluation of the thresh-
old occurs at the level of a single variable (for the average) and, subsequently, by the
combination of the different variables referring to a single dimension.

As a result, each dimension will have different threshold cut-off values from other
dimensions. This allows us to assess cases of LPT perception from a relative perspective,
leading the assessment back to comparisons, not in absolute terms.

Generally speaking, the threshold identifies those neighbourhoods where the percep-
tion of a component is negative. In order to better understand the results obtained, it is
important to specify that the threshold neighbourhoods, or those below it, are neighbour-
hoods where there is a perception of disadvantage with regard to the quality of the LPT
service, pedestrian mobility, and one’s own neighbourhood.

In detail, we have identified the thresholds considering the values schematised in
Table 3.
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Table 3. Cut-off for threshold determination.

Perceived
Quality of LPT

Cut-Off (<Mean
Values)

Perceived Quality of
Pedestrian Mobility

Cut-Off (<Mean
Values)

Perceived Quality of
Neighbourhood

Cut-Off (<Mean
Values)

Variable 1 <5.04 Variable 1 <4.10 Variable 1 <4.20
Variable 2 <5.24 Variable 2 <4.14 Variable 2 <4.34
Variable 3 <4.37 Variable 3 <5.55 Variable 3 <5.13
Variable 4 <4.41 Variable 4 <4.90 Variable 4 <5.32
Variable 5 <4.87 Variable 5 <4.64

The fourth step consists of the evaluation procedure to identify disadvantaged neigh-
bourhoods in the distribution. This step involves the use of the identification function and,
subsequently, the severity function in the ambit of Poset theory.

The identification function can assume, as can the severity function, values in [0, 1]. In
these terms, negatively perceived profiles are identified comparing them to some reference
configurations or benchmarks, i.e., threshold profiles.

The motivation behind this approach is to inject a minimum set of normative informa-
tion into the process, leaving the evaluation procedure to assess the deprivation degree
of all the other profiles. This leads to the identification step of the evaluation process, in
which the identification function is built. Next, the severity assessment step measures the
negative-perception intensity of profiles with non-null perception levels.

For exhaustive definitions of “linear extension”, “average rank” calculation procedure,
identification and severity functions, and relative formalisations, see Fattore [20,82].

More in general, the strengths that emerge from this application of the Poset method
can be defined as follows: The analysis based on Poset method provides, through the Hasse
diagrams, an immediate synthesis of the phenomenon. It can be considered as a sort of
exploratory analysis that shows a preliminary image of the phenomenon under scrutiny. In
addition, we can study the structure of the comparability present in each partially ordered
structure and analyse the frame in terms of uncertainty of the relations between statistical
units. This information is relevant to understand a phenomenon without flattening its
complexity.

The measure obtained is more efficient than any synthesis through the aggregative
approach. The non-aggregative method defines measures by a profile analysis. This
avoids the implementation of some procedures of data pre-processing (excluding the need
to invert polarity if negative): In particular, no normalization or aggregation of basic
indicators is necessary. As a result, it allows a greater discriminatory capacity than that of
the aggregative methods.

Moreover, the average rank obtained from the Poset analysis is a position index, which
is an easy-to-understand and non-distortive measurement system. In other words, no
artificially created measurements are introduced by an externally borrowed reference value,
as is the case with normalization. On the contrary, the average rank value comes from the
analysis of the relationships that characterize the initial structure.

5. Results

The analysis has been developed in four steps:

• In the first step, we analyse the Hasse diagrams to assess the hierarchical relations
between the different neighbourhoods;

• Subsequently, we adopt the synthetic measures provided by the average ranks to solve
any incomparability in a hierarchical perspective;

• In the third step, we determine the mean values for each variable, in order to perform
identification and severity functions in the last step;

• Finally, in order to analyse the information collected from the Hasse diagrams and
the average rank values, we analyse the results deriving from the application of the
identification and severity functions.
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5.1. Local Public Transport Perceived Quality

Neighbourhoods that are higher up in the partially ordered structure of LPT perceived
quality (Figure 2) are STU, BOL, and STA. Neighbourhoods placed at the same height are
impossible to compare because of their profile’s composition. In other words, we are unable
to establish with certainty which of these neighbourhoods show the best perception of LPT.
STA shows values below the average frequency of the LPT (5.00). On the other hand, it
shows the highest values in the judgement of safety at stops (6.91) and comfort during
boarding and alighting (5.73). BOL is first in the perception of comfort onboard (6.30) and
ranks second in security onboard (5.90), below STU (6.44), comfort during boarding and
alighting (5.40), and safety at stops (6.60). In the case of STU, in addition to the feelings of
security onboard, it ranks in a high position in the perception of comfort onboard (second,
average score of 5.56).

If we look at neighbourhoods placed on the underlying level, we see that they are all
dominated by a superior neighbourhood, with the sole exception of COR, incomparable
with the three highest neighbourhoods. The element that determines its incomparability is
the judgement on the frequency of the LPT vehicles, which is much higher in the district
of COR (6.40) than in STU (5.81), BOL (5.20), and STA (5.00). Between the other neigh-
bourhoods placed at the same level of COR, we have the following relations: SES≺STU,
PEG≺STU, ALB≺STU, and VOL≺BOL, VOL≺STA. VOL and PEG show a perception
below the average, respectively, in frequency of the LPT (4.38) and safety at stops (5.00). In
detail, VOL is particularly well-placed for the perception of comfort during boarding and
alighting (third, 5.38), and is part of the top 5 neighbourhoods for comfort on board (5.13).
PEG is fourth for safety on board (5.45), while ALB is fifth in the perceived safety at stops
(5.95).

The profiles of the districts on the third level of the Hasse diagram differ from each
other. Among the most evident peculiarities we note RIV and FOC, which are not dom-
inated by any neighbourhood. In RIV and FOC, there is a high perception about the
frequency of TPL (6.35 and 5.86). On the basis of the judgement of their residents, RIV and
FOC particularly suffer with regards to safety at stops (under average, 5.21 and 5.15) and
safety onboard (4.64, 3.95). In addition, FOC is below average in the perception of comfort
onboard (3.93), a variable in which it ranks twentieth.

On the fourth level of the Hasse diagram are the threshold profiles of SAM and PRA.
Underneath them are the SMA and PON districts. While the latter is the neighbourhood
where all aspects of LPT are perceived as the worst, the former shows a good perception of
safety onboard (5.36). SMA is not dominated by any neighbourhood on the level above. At
the same time, SMA does not prevail over any neighbourhood. The only relations that we
can determine with certainty between SMA and other neighbourhoods are the following:
SMA≺CAS, SMA≺PRE, SMA≺SFR.

5.2. Pedestrian Mobility Perceived Quality

Looking at Figure 3, we can see that concerning the perceived quality of pedestrian
mobility, the picture is fuzzy. Five neighbourhoods, i.e., PRA, SES, ALB, STU, and CAS,
occupy the highest level of the partially ordered structure. PRA is first for the perceived
state of the sidewalks (6.00), while the perception of quality substantially decreases if we
move to maintenance and cleaning of pedestrian areas (4.00, under the mean) and lighting
(5.67). SES shows a lower variability of assessment than PRA. It ranks third in the state of
the sidewalks (5.12), second in maintenance and cleaning of pedestrian areas (5.38), and
second again if we consider the assessment of the safety of walking (6.04). The variable
where the perception is less satisfactory than the previous ones is lighting (ninth place,
5.88). ALB ranks first in perceived safety of walking (6.12), while in the other variables,
it occupies between the fourth and the tenth positions. STU and CAS show their best
perceptions in safety of walking (third, 5.97) and maintenance and cleaning of the streets
(third, 5.31), respectively.
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On the level below, STR and PRE are not dominated by any neighbourhood. Accord-
ing to the respondents’ opinion, STR’s strengths are in pedestrian mobility for the good
condition of the pavements (second, 5.31) and for the maintenance and cleanliness of urban
areas (first, 5.54). Weaknesses emerge, however, on the side of pedestrian space lighting
(5.15, under the mean) and walking safety (4.69, under the mean). In PRE, a negative
opinion is expressed on the safety of walking (twentieth, 4.45).

On the third level of the Hasse diagram, it is possible to identify two threshold profiles,
i.e., MAR and MOL. On this same level, RIV is not dominated by any neighbourhood.
The reason is the high perception of lighting quality (second, 6.65) by the residents of the
neighbourhood.

The third threshold is FOC. It is placed at an inferior level compared to MAR and MOL
because of the fewer number of relations and the incomparability with neighbourhoods that
are dominated by MAR and MOL (POR≺MAR, BOL≺MOL). SMA’s profile is anomalous.
It establishes a single relation (PON≺SMA). SMA shows below-average judgment due to
poor pavement condition (3.36) and poor safety perception when walking (4.82). On the
contrary, the positive opinion for the lighting of its pedestrian areas (third, 6.27) places
SMA in a fuzzy position.

PON is unequivocally placed alone in the last position. All neighbourhoods have an
overall perception of pedestrian mobility better than PON.

5.3. Neighbourhood Perceived Quality

Shifting the focus to assessments of the quality of neighbourhoods, we see that POR,
SES, SFR, ALB, and SMA are placed above all the others (Figure 4). At the same time,
this indicates that it is impossible to make many comparisons among the best perceived
neighbourhoods without incurring forcing or compensation. POR residents have a good
perception of the presence of aggregation centres (5.05) and the proximity to public trans-
port (6.18). On both variables, POR is the neighbourhood with the best records. Moreover,
POR is second only to SES when we consider the perception of presence of commercial
activities in the neighbourhood (6.27). The evaluations decrease in the feeling of security of
the neighbourhood (eighth, 5.05) and, above all, for the low perceived presence of green
spaces (fourteenth, 4.32). SES has a very good appreciation of the presence of aggregation
centres (second, 4.96), shopping centres (first, 6.35), and proximity to public transport
(third, 6.08). ALB is the neighbourhood where the highest level of security is perceived
(5.60).

VOL and VAL, despite the fact they are placed at a lower level than the previous,
are not dominated by any neighbourhood. Remaining at this level, VOL and VAL are
also the only neighbourhoods that prevail over the threshold profile, identified in the
neighbourhood of PRA. At this height, CAS and NER are not dominated, but they in turn
prevail over only two neighbourhoods, placed at the base of the Hasse diagram (PEG≺CAS,
PON≺CAS, PEG≺NER, PON≺NER).

At the base of the diagram, we find mainly two types of profiles: RIV, PEG, SAM,
and PON, where overall, a negative perception of neighbourhood factors is detected, and
STR, ORE, and STE that do not establish any relationship within the partially ordered
structure. This is due to the uneven results that STR, ORE, and STE show on the different
variables. In all three neighbourhoods, the perception regarding the presence of aggregation
centres is negative, between the twenty-first and the last position. On the contrary, the
judgement about the presence of green spaces fills the most part of the ranking. STE ranks
first (5.58), STR ranks third (5.46), and ORE occupies the eighth position (5.00) on this
variable. ORE (4.15), STR (4.08), and STE (3.67) are, in sequence, placed below the average
value from position twenty-three to position twenty-five on the variable that indicates the
assessment of the presence of commercial activities. Residents of ORE and STE judge their
neighbourhood with a score on the average for proximity to public transport (5.77 and
5.50 respectively), while a more negative judgment is associated with STR (twenty-second,
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4.77). The perception of safety in the three neighbourhoods is high on average, with values
oscillating between the sixth and eleventh position.

5.4. Average Rank Values

Table 4 shows the average rank values for each dimension. STU shows a low average
in the perceived quality of LPT (1.80) and perceived quality of pedestrian mobility (3.97),
while it increases in perceived quality of the neighbourhood (15.70). In the first two
dimensions, STU has the lowest average ranks of the entire distribution. BOL shows a
high deviation between the LPT judgement, positive with an average rank of 3.58, and
pedestrian mobility, judged to be deficient (22.55). The negative perception of urban
mobility within the neighbourhood, in the case of BOL, also affects the judgement assigned
to the neighbourhood (18.78). STA has similarities with BOL. The judgement on LPT is
among the most positive (4.93). On the other hand, the perception worsens when the
questions concern the quality of pedestrian mobility (18.86). Perception improves with
regards to the neighbourhood (12.10). PEG presents a good perception of the LPT service
(5.99), while multiple criticalities emerge in the judgment given on neighbourhood factors
(20.65). ALB shows average low rank values on the three dimensions. ALB’s average
ranks are equal to 4.42, 5.71, and 6.18 considering LPT, pedestrian mobility, and quality of
neighbourhood, respectively. SES is most similar to ALB; it tends to show low average rank
values in all three dimensions. Particularly, in the cases of perceived quality of pedestrian
mobility and perceived quality of the neighbourhood, SES ranks 4.42 and 4.33, respectively.

The analysis of the average rank values confirms oscillating results for POR. It ranks
4.00 for the perceived quality of neighbourhood, establishing the lowest average rank
value in that dimension. Respondents become more critical regarding the perception of
LPT (15.86) and, in particular, the assessment of the quality of pedestrian mobility (22.53).
Another interesting case is represented by SMA (5.39 in neighbourhood, 12.48 in pedestrian
mobility, 20.62 in LPT) and PRA (6.61 in pedestrian mobility, 18.11 in neighbourhood, 21.94
in LPT). The most critical views concern SAM, MAR, and PON, where the perceptions are
the worst on all three dimensions.

It is also possible to observe how the average rank is complementary to the correct
reading of doubtful cases, i.e., those cases that are difficult to clarify simply from the Hasse
diagram. Resuming the comment of Figure 2, for example, we have identified RIV, FOC,
and SMA as fuzzy cases. Looking at the average rank values (Table 4), we see that RIV and
FOC ranks 10.93 and 10.41, respectively, better than VOL that, despite being placed at an
upper level, is dominated by two neighbourhoods. The average rank confirms negative
judgements by inhabitants of SMA. It assumes, in fact, a value equal to 20.62.

Looking at Figure 4, the average rank can usefully evaluate the situation of some
neighbourhoods. SMA, despite its low placement within the Hasse diagram, ranks 12.48.
A similar consideration applies to RIV. Among the threshold profiles, MAR establishes an
average rank value lower (17.97) than MOL (19.69) and FOC (19.52).

In the ambit of perceived neighbourhood quality (Figure 3), cases of difficult evalu-
ation are STR, ORE, and STE, incomparable with all other units. In these terms, average
rank values (Table 4) indicate that their perception can be roughly traced back to a median
position within the distribution (13.03).

Table 4. Average rank values.

COD Average Rank—Perceived
Quality of LPT

Average Rank—Perceived Quality
of Pedestrian Mobility

Average Rank—Perceived
Quality of Neighbourhood

ALB 6.18 4.42 5.71
BOL 3.58 22.55 18.78
CAS 9.19 4.80 10.14
COR 7.18 15.99 17.01
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Table 4. Cont.

COD Average Rank—Perceived
Quality of LPT

Average Rank—Perceived Quality
of Pedestrian Mobility

Average Rank—Perceived
Quality of Neighbourhood

FOC 10.41 19.52 11.11
MAR 21.23 17.97 19.86
MOL 16.67 19.69 14.09
NER 18.42 11.42 10.14
ORE 14.30 8.36 13.03
PEG 5.99 12.77 20.65
PON 24.89 25.00 23.99
POR 15.86 22.53 4.00
PRA 21.94 6.61 18.11
PRE 13.52 7.39 15.05
RIV 10.93 10.78 16.62

SAM 20.81 12.31 20.86
SES 8.10 4.42 4.33
SFR 10.95 11.98 6.32

SMA 20.62 12.48 5.39
STA 4.93 18.86 12.10
STE 15.20 19.30 13.03
STR 16.61 8.03 13.03
STU 1.80 3.97 15.70
VAL 14.45 14.10 8.52
VOL 11.23 9.76 7.42

5.5. Correlations and Other Poset Functions

Analysing the correlations between the average ranks of the three dimensions, the
absence of significant relationships emerges. All correlations oscillate between the value
0.1 and 0.2 of Pearson’s correlation coefficient. This means that the perceived differences
between the various dimensions are significant. To address situations perceived as more
disadvantaged, local authorities should conceivably implement many and various actions
according to the different needs expressed by the residents of each neighbourhood.

The neighbourhoods that show a real weakness in the perceived quality of LPT are
represented in Table 5 by idn and svr values. More in detail PON, PRA, and SAM (idn = 1)
show a strong weakness in LPT perceived quality.

Among these three neighbourhoods, the intensity of negative perception is particularly
severe in the case of PON (svr = 0.98), and it decreases at PRA (svr = 0.49) and SAM
(svr = 0.35).

As regards the perceived quality of pedestrian mobility, we see that BOL, FOC, MAR,
MOL, PON, and POR present an idn value equal to 1. They can be defined as completely
disadvantageous, i.e., neighbourhoods with a completely negative perception of their
pedestrian mobility. In particular, PON, with a svr value equal to 1.00, shows the highest
intensity of negative responses, followed by BOL and POR (0.74), FOC (0.44), MOL (0.43),
and MAR (0.28).

Focusing our attention on the perceived quality of the neighbourhood, PON and PRA
show an idn value equal to 1.00. The svr value is higher for PON (0.87) than PRA (0.17).
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Table 5. Identification and severity functions’ values.

Neighbourhood
Perceived Quality of LPT Perceived Quality of Pedestrian Mobility Perceived Quality of Neighbourhood

idn svr idn svr idn svr

ALB 0.00 0.00 0.00 0.00 0.00 0.00
BOL 0.00 0.00 1.00 0.74 0.55 0.35
CAS 0.03 0.01 0.00 0.00 0.15 0.06
COR 0.00 0.00 0.49 0.22 0.43 0.22
FOC 0.04 0.02 1.00 0.44 0.12 0.04
MAR 0.65 0.41 1.00 0.28 0.63 0.36
MOL 0.32 0.18 1.00 0.43 0.22 0.07
NER 0.42 0.24 0.00 0.00 0.15 0.06
ORE 0.07 0.03 0.06 0.02 0.30 0.18
PEG 0.00 0.00 0.30 0.12 0.68 0.47
PON 1.00 0.98 1.00 1.00 1.00 0.87
POR 0.21 0.09 1.00 0.74 0.00 0.00
PRA 1.00 0.49 0.01 0.00 1.00 0.17
PRE 0.10 0.03 0.04 0.01 0.36 0.22
RIV 0.09 0.04 0.24 0.10 0.43 0.26

SAM 1.00 0.35 0.18 0.05 0.70 0.48
SES 0.00 0.00 0.00 0.00 0.00 0.00
SFR 0.00 0.00 0.10 0.03 0.00 0.00

SMA 0.59 0.40 0.35 0.19 0.00 0.00
STA 0.00 0.00 0.71 0.41 0.17 0.06
STE 0.15 0.07 0.76 0.43 0.29 0.18
STR 0.21 0.10 0.03 0.01 0.30 0.18
STU 0.00 0.00 0.00 0.00 0.36 0.18
VAL 0.24 0.14 0.29 0.10 0.00 0.00
VOL 0.05 0.02 0.16 0.05 0.00 0.00

6. Discussion and Conclusions

Elderly mobility can favour healthy, independent, and socially connected living,
increasing older adults’ well-being [88]. On the contrary, deprivation of accessibility can
lead to social exclusion intended as the incapacity to participate in social activities and
has a negative impact on the quality of life. Furthermore, higher levels of mobility and
participation in social and physical activities are normally associated with greater life
satisfaction [89]. The need for social interaction continues in later life and it is a prerequisite
for active ageing. Rambaldini-Gooding et al. [90] conducted an extensive literature review
that investigated the impact of urban transport on the health and wellbeing of older adults.

As stated by Mariotti et al. [91], the conditions of the neighbourhood where older
adults live become increasingly important. Fobker and Grotz [92] explored everyday
mobility of elderly people in different urban settings, and they found that increasing age is
marked by a withdrawal away from the public to the private sphere and this behaviour is
reflected by a shrinking of the activity space. The district or neighbourhood of residence
is typically where the elderly move around most on foot or by LPT. This increases with
advancing age, as navigational or traffic problems make using the car less frequent [93–96].

In this work, we identify issues at neighbourhood level and their impact on local
elderly mobility, with the aim of providing policy guidelines.

The decision to break down the aggregate of the City of Genoa into smaller units of
analysis, i.e., the 25 districts of the city, was determined by the mobility characteristics
of the over-65s. The city overall is not the most effective unit of analysis to capture the
specific problems of elderly mobility and therefore to design policy solutions The district
or neighbourhood of residence is typically where the elderly move around the most on
foot or by LPT. This increases with advancing age, because navigational or traffic problems
make the use of a car less frequent [93–96].

The administrative units have different opinions regarding the three dimensions
investigated (perceived quality of local public transport, perceived quality of pedestrian
mobility, and perceived quality of life in the neighbourhood). Similarly, a broad range of
opinions emerge regarding the variables that make up each dimension, which show that
respondents perceive the individual aspects of LPT, personal mobility, and neighbourhood
quality differently. The results of the present work show that it is almost impossible to
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identify a substantial trend: Indeed, by performing a correlation analysis, we see that there
are no significant relationships between the three dimensions. For this reason, we propose
an in-depth analysis using Poset methodology.

This approach has allowed us to compare the perceptions that characterise the neigh-
bourhoods across the three dimensions. Bearing in mind the distinctive features of each
district, the non-aggregative approach based on Poset theory has avoided the risk of making
inappropriate comparisons.

Poset methodology identified the dimensions to investigate in the various neighbour-
hoods, plus the type of specific investigation (produced by the variables of the analysis)
that, according to the collective perception, is most significant.

The analysis shows that the types of intervention requested by respondents differ
from district to district. Interventions should be carefully modulated, recognising the
particularities of each case and the priority. Regarding the question of elderly mobility,
some neighbourhoods highlight the need to improve pedestrian mobility, whilst in oth-
ers, LPT criticalities dominate. Within each dimension, seniors’ perceptions relating to
individual variables are disaggregated, thereby allowing micro-targeted responses at the
neighbourhood level, where specific problems emerge to improve mobility.

Certain neighbourhoods (e.g., PON) in a certain dimension (e.g., pedestrian mobility)
have a disadvantage compared to other neighbourhoods. The analysis also allows one to get
into specifics on the dimension and the neighbourhood (e.g., pedestrian mobility of PON),
identifying the particularly critical elements within that dimension and that neighbourhood,
in order to then micro-target the public administration’s effort (for example, intervening
on the specific criticality of lighting in the pedestrian paths of a certain neighbourhood).

The analysis also shows that three districts of Genoa are higher in the perceived
quality dimension of the TPL (STU, BOL, STA), while there are five in the perceived quality
of pedestrian mobility and five in the perceived quality of the neighbourhood. The TPL
therefore seems to be the most critical area, thus indicating the necessity of concentrating
the efforts of the Public Administration for an inclusive mobility of the elderly.

The method used is therefore effective in helping the public administration to choose
suitable strategies for inclusive mobility of the elderly. It makes it possible to identify,
for each neighbourhood, the critical dimensions (LPT, pedestrian mobility, quality of
neighbourhood) and specific actions required by a community that knows its mobility
needs. The main findings of the work are:

• The city as a whole is not the correct analysis unit to identify mobility interventions in
favour of the elderly;

• The elderly are aware of their neighbourhood and the mobility key elements that
characterize it: They perceive the individual aspects of TPL, pedestrian mobility, and
the quality of the neighbourhood;

• The perceived differences between the various dimensions and the different neigh-
bourhoods are significant.

To address situations perceived as more disadvantaged, local authorities should
conceivably implement differentiated actions according to the different needs expressed by
the residents of each neighbourhood.

7. Conclusions

This work does not identify a neighbourhood that is better overall than others. There
may in fact be a neighbourhood that is disadvantaged in one dimension but advantaged in
another with data that do not allow to identify the absolute best score.

Through the Poset, we have identified the specific areas of criticality, according to the
respondents, for each dimension analysed (perceived quality of LPT, perceived quality of
pedestrian mobility, perceived quality of neighbourhood) in the different neighbourhoods.

The objective of the work is not to hierarchize the different neighbourhoods according
to perceptions, but to compare and analyse them in a relative perspective, to identify advan-
taged and disadvantaged dimensions and specific aspects of each dimension. We compare
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the results obtained for the various neighbourhoods to identify policies that address the
needs of the elderly community. Having identified the disadvantaged dimensions on the
single neighbourhood and the specific disadvantaged aspects of each dimension, public
authorities should be able to draw more precise indications about specific targets to meet,
in order to improve the mobility of the elderly.

Our work, however, has two limitations. The first concerns the choice of the variables.
In fact, there is a risk of designing different mobility policy and measures just on the basis
of the variables used. Generally speaking, it is important to bear in mind that each local
community may have differing priorities about which measures to adopt regarding the
problems perceived in the dimensions. Consequently, a preliminary analysis may help
to identify the most urgent issues. For example, focus groups prior to the analysis might
be worthwhile, in order to choose the variables according to the sentiment of the target
community. The variables identified could also change from one district to another.

A second limitation relates to the nature of subjective variables, always influenced
by respondents’ capacity to adapt to disadvantageous situations [96] and their expec-
tations [97]. Subjective variables notoriously suffer from the tendency on the part of
respondents to offer opinions that are implicitly affected by a comparison between their
actual state or condition and that of their neighbours [91,98]. To prevent this, our sample
was made by considering the years of residence in the neighbourhood as a decisive factor.
In this way, we sought to limit the risk that a respondent’s assessment about how their
district has changed becomes essentially a comparison between the neighbourhood they
live in now and the one where they lived in the past.

Finally, this work does not consider the objective elements of the urban public mobility
equipment. Future work, starting from the subjective approach adopted here, should focus
on the comparison between the objective characteristics of mobility (e.g., number of bus
lines in relation to the size of the population, bus frequency, number of accidents involving
elderly pedestrians, etc.) and the quality of the neighbourhood (e.g., number of shops in
relation to the size of the population, green areas, number of attacks on old people, etc.).
Such a research design will allow cross-validation along the objective-subjective analysis
trajectory and will provide more exhaustive insights about mobility situation.
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Appendix A

Table A1. Statistics variables.

Dimension N Min First Quartile Median Mean Third Quartile Max

What is your opinion about the
frequency of LPT? 25 3.89 4.44 5.09 5.04 5.43 6.40

What is your opinion about the
safety at stops of LPT? 25 2.33 4.87 5.15 5.24 5.68 6.91

How do you rate comfort on
board of LPT? 25 2.73 4.00 4.39 4.37 4.68 6.30



Sustainability 2021, 13, 6647 18 of 23

Table A1. Cont.

Dimension N Min First Quartile Median Mean Third Quartile Max

How do you rate the ease of
boarding and disembarking in

LPT?
25 2.56 4.05 4.46 4.41 4.91 5.73

How do you rate the safety on
board of LPT? 25 2.33 4.62 5.00 4.87 5.36 6.44

What is your opinion of the
condition of the platforms for

pedestrian mobility?
25 3.00 3.58 4.00 4.10 4.43 6.00

What is your assessment of
maintenance and cleanliness for

pedestrian mobility?
25 2.33 3.75 4.07 4.14 4.41 5.54

What is your opinion of lighting
for pedestrian mobility? 25 4.33 5.00 5.67 5.55 6.18 6.75

What is your opinion on the
safety of pedestrian mobility

when walking?
25 3.22 4.50 4.80 4.90 5.11 6.12

How satisfied are you with your
neighbourhood with regard to

community centres?
25 3.08 4.00 4.16 4.20 4.60 5.05

How satisfied are you with the
green spaces in your

neighbourhood?
25 2.46 3.70 4.33 4.34 5.24 5.58

How satisfied is your
neighbourhood with the presence

of commercial activities?
25 3.67 4.54 5.13 5.13 5.64 6.35

How satisfied is your
neighbourhood with the

proximity of public transport?
25 3.44 5.00 5.28 5.32 5.80 6.18

How satisfied is your
neighbourhood with the general

feeling of security?
25 2.96 4.27 4.83 4.64 5.10 5.60

Table A2. Coding and stratification for amount of population of the sample.

Neighbourhood Code Percentage of the Neighbourhood’s Population

Bolzaneto BOL 2.52
Castelletto CAS 4.79

Cornigliano COR 2.57
Foce FOC 2.70

Marassi MAR 6.76
Molassana MOL 4.22

Nervi-Quinto-S.Ilario NER 3.26
Oregina ORE 4.13

Pegli PEG 4.50
Pontedecimo PON 2.09

Portoria POR 2.15
Prà PRA 3.45

Prè-Molo-Maddalena PRE 4.28
Rivarolo RIV 5.70
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Table A2. Cont.

Neighbourhood Code Percentage of the Neighbourhood’s Population

Sampierdarena SAM 7.48
San Fruttuoso SFR 5.90
San Martino SMA 2.57
San Teodoro STE 3.60

Sestri SES 7.66
S. Francesco d’Albaro ALB 4.85

Staglieno STA 3.51
Struppa STR 1.71

Sturla-Quarto STU 5.03
Valle Sturla VAL 2.45

Voltri VOL 2.10

Table A3. Female resident population by age group respect to neighbourhood’s population.

Neighbourhood 65–69 70–74 75–79 over 80

BOL 6.43 6.67 6.63 12.68
CAS 6.73 6.40 6.35 11.14
COR 6.18 5.57 5.15 12.78
FOC 7.32 7.35 6.84 12.47
MAR 6.05 6.67 6.89 10.58
MOL 7.34 6.57 7.13 10.53
NER 6.97 7.07 7.88 11.19
ORE 6.26 5.85 6.43 10.21
PEG 7.14 6.78 6.93 10.89
PON 6.04 5.89 6.02 12.35
POR 6.98 6.78 6.74 12.45
PRA 6.77 6.81 6.54 6.75
PRE 5.37 4.86 3.58 13.51
RIV 5.92 5.99 5.63 12.89
ALB 6.67 7.04 7.29 13.42
SFR 6.38 6.63 6.70 14.43

SMA 6.64 6.50 7.92 12.42
STE 6.80 6.25 7.06 11.37

SAM 6.11 6.03 5.89 11.36
SES 6.32 6.65 6.78 12.00
STA 6.29 6.09 6.66 12.73
STR 6.91 6.08 6.90 13.04
STU 6.36 6.67 7.16 14.83
VAL 7.11 6.82 7.13 13.02
VOL 7.27 6.88 6.75 13.37

Table A4. Male resident population by age group respect to neighbourhood’s population.

Neighbourhood 65–69 70–74 75–79 over 80

BOL 6.04 5.97 4.76 6.55
CAS 6.84 6.06 5.44 7.92
COR 5.32 4.73 4.18 5.35
FOC 6.71 6.74 5.98 7.98
MAR 6.01 6.06 5.84 7.94
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Table A4. Cont.

Neighbourhood 65–69 70–74 75–79 over 80

MOL 7.01 6.62 5.84 7.43
NER 7.25 7.25 5.92 9.02
ORE 5.29 5.38 4.96 7.12
PEG 6.82 6.33 5.99 8.80
PON 6.54 4.94 4.84 6.44
POR 6.75 6.48 5.77 8.18
PRA 6.50 5.63 5.27 6.06
PRE 5.47 4.03 2.97 2.79
RIV 5.95 5.51 4.87 5.97
ALB 6.52 6.75 6.17 8.95
SFR 6.27 6.09 6.03 8.27

SMA 5.73 6.27 5.83 8.22
STE 6.12 5.61 5.24 7.19

SAM 5.75 5.34 4.71 6.20
SES 6.41 6.00 5.72 7.52
STA 5.67 5.31 4.73 7.14
STR 6.94 5.92 5.31 7.35
STU 6.16 5.70 6.05 8.93
VAL 6.28 6.47 5.71 7.42
VOL 8.20 6.22 5.79 7.93
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