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Abstract: In recent decades, urban settlements have been greatly affected by globalisation, climate
change, and economic uncertainty. When designing cities, these factors should be taken into account
and adapted to the different contexts involved. The redevelopment of degraded urban areas is
the first step toward achieving the sustainability aims set out in the Sustainable Development
Goals. In this context, evaluation methods are required in the decision-making process, considering
different social, economic, and environmental aspects to define the correct policies and actions for city
redevelopment. In this paper, an evaluation methodology is proposed in order to obtain a priority
scale of interventions for urban regeneration. Starting from on-site inspections to better know the
current scenario, a set of indicators is established to evaluate the urban quality. Criticalities and
potentials emerge through SWOT analysis and, with the ANP-BOCR method, the priority scale of the
identified scenarios is defined. This decision-making approach was applied to the case study of the
Rimini Canal Port, in the northeast of Italy, which is a degraded area of the city. This methodology is
a tool that can be used in the future by decision makers (DMs) for the redevelopment of small port
areas within similar urban contexts.

Keywords: urban regeneration; decision-making process; multi-criteria analysis; urban indicators;
SWOT analysis; ANP-BOCR

1. Introduction

New demands for sustainable mobility and the urgent need to make cities more
pleasant to live in, especially in peripheral areas, have resulted in a different way of
conceiving the urban area [1]. City redevelopment aims to transform degraded areas into
economically productive places for a community [2]. The regeneration process takes place
through the recovery of infrastructure and services limiting the consumption of the territory
to protect environmental sustainability [3].

Over the past decade, urban requalification has made significant progress, becoming
a valuable opportunity to promote policies of social participation [4]. The regeneration
process is also an opportunity to give cities not only a new look, thanks to a new territorial
image, but also a reason to increase from a cultural, economic, and social point of view.
Urban renewal is designed to recover underused assets and redistribute opportunities and
resources, increasing urban prosperity and quality of life [5]. These purposes are within the
11 United Nations Sustainable Development Goals, which define sustainable cities as those
dedicated to achieving green, social, and economic sustainability. Cities occupy only 3% of
the Earth’s surface but consume 60% to 80% of energy and produce at least 70% of carbon
emissions. Therefore, the creation of safe, resilient, and sustainable cities is one of the top
priorities of the Sustainable Development Goals [6].
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The requirements to meet in order to achieve these goals are, first of all, the creation of
environmentally friendly transport systems, particularly attentive to the needs of vulnerable
people [7,8]. Secondly, citizens’ access to decisions on city planning and improvement of
the areas they live in should be ensured to everybody [9]. Then, protection and enhancing
of the landscape and cultural heritage should be granted together with the provision of
safe and quality housing. Finally, attention should be paid to waste management and to
the control of the air [10].

Depending on the different aspects, urban regeneration is a long and complex process
that requires a well-structured methodology [11]. Several tools and methods have been
studied to evaluate the requalification of degraded areas in urban contexts [12-16]. The
available methodologies take into account different variables in the development of urban
regeneration plans, favouring an integrated and strategic approach in the choice of the best
solutions [17,18]. An integrated methodology supports the decision-making process from
the first steps to the final selection of the best scenario among those proposed thanks to
the analysis. Having a priority scale of actions to be implemented is essential to assess the
path to be followed to achieve urban renewal as quickly as possible, also developing all the
main objectives in order to meet user needs [19,20].

The present study aims to find a method to support and justify the project proposals
in the complex case of the regeneration of harbour areas where different interests are
represented [21]. Also, the smaller ports, in the planning of the territory, demand a wide
and unitary vision that not only takes the port into account, but considers it inserted inside
a multipurpose city. The selected case study to apply the above methodology is the Canal
Port of Rimini, in the northeast of Italy. It is a harbour area close to the city centre, degraded
and not well connected to the urban centre and to the main nodes. The study consists of
a preliminary analysis, the participation of stakeholders, and deepening with indicators,
thus giving an all-round picture of the reality of the port. An important achievement of
the present study is that the set of indicators adopted can be used in similar contexts,
encouraging local administrations to adopt them. To such purpose, the fixed parameters
are of easy finding and calculation.

This methodology, integrated with the ANP-BOCR analysis, evaluates the different
possible scenarios considering the real needs of the territory, as well as those of the stake-
holders. The next design phase must necessarily take into account what emerged from the
previous analysis and identify best strategies and technical solutions.

The method applied to the case of the Canal Port of Rimini gave satisfactory results,
suggesting the priority interventions to be carried out. The method applied to the case of
the Canal Port of Rimini has given effective and satisfactory results, suggesting the priority
interventions to be carried out. The flexible solution studied for the specific case and its
criticalities was the best one to realise sustainability goals and the development of the area.

2. Literature Review

As multidimensional processes, urban regeneration projects involve social, economic,
environmental, and technical aspects. The same solution is not suitable everywhere, since
the evaluation of different design alternatives is based on complex empirical observations.
Solutions adopted are often based on social visions, preferences, and feelings of the stake-
holders involved [22]. Different evaluation techniques and tools can be selected depending
on the phase the evaluation takes place in, before, during, or after project implementa-
tion [23]. The different types of evaluation of an urban regeneration project can be classified
as follows:

Ex ante evaluation: choice of the project among possible alternatives;
Ongoing evaluation: monitoring of implementation of the intervention with possible
correction of unexpected effects;

e  Expost evaluation: monitoring of objectives achieved.

The most suitable urban transformation project always depends on a large number
of elements influencing each other. Therefore, different alternatives should be provided
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already during the ex ante evaluation. Traditional methods of economic and financial
feasibility, such as cost-benefit and cost-benefit analysis (CBA), are not suitable enough to
understand complex cases [24]. In fact, in this type of analysis, the evaluation is limited to
some quantitative variables and to the judgment of a few experts. Most cost information,
particularly in the early stages of a project, is often limited, and many costs and benefits are
difficult to count and quantify [25]. Some aspects relevant to the environment, sociality, and
inclusiveness are difficult to quantify with CBA [26]. A wide range of aspects, including
both technical elements based on empirical observations and nontechnical elements based
on social values, should, therefore, be taken into account based on the basis of an overall
view of the problem.

The evaluation of urban transformation projects is a complex decision-making problem
often analysed using multi-criteria analysis (MCA). The MCA considers, at the same time,
many different aspects of the problem to be faced, both qualitative and quantitative,
highlighting the different points of view of the stakeholders involved [27]. This technique
consists in the definition of a rational basis for the choice, identifying criteria according to
which to evaluate the different possible alternatives. Several studies have shown that MCA
analysis is appropriate and suitable for the evaluation of complex projects [28-30]. There
are different types of MCA to be used depending on the context under consideration [31].
Within the class of MCA, the methodology of the analytical network process (ANP) plays a
leading role. Developed by the American scholar Thomas L. Saaty [32], it represents the
generalisation of the simpler linear analysis hierarchical methodology analytic hierarchy
process (AHP) [33] to more complex problems involving varying degrees of interaction
between the elements analysed.

The analytic network process (ANP) network system is a useful decision support tool
for public and private managers and operators. It allows a final numerical ranking of
alternative choices to be reached, based on the comparison in pairs between the different
aspects that make up the problem. In ANP, the decision problem is schematised as a
network of elements organised in groups and related by various relationships of influence.
The structure of the network allows the assessment of interdependence relationships both
within each group of elements and between the various groups of elements. Unlike other
analysis techniques, the ANP network model is more suitable and beneficial when it
comes to complex decision-making problems, usually difficult to represent through a
hierarchical scheme. In these cases, not only does the importance attached to the criteria
help to determine the priority scale of the alternatives, but also the importance of the latter
affects that of the criteria. In contrast, the AHP method, which the ANP method comes
from, simplifies reality by distributing criteria as a hierarchy and it simplifies reality by
not considering the relationships among elements [34]. The AHP method is based on
a linear hierarchical structure where relationships between the elements of the different
decision levels are unidirectional along the hierarchy. Moreover, there are no dependencies
either between elements of the same group or between elements belonging to different
groups [35]. Although complex case studies can be solved through the ANP method, due
to the complexity of this analysis method, many studies have used the AHP method as
more comprehensible by decision makers [36]. However, it has been shown that, when
comparing the two methods of analysis, results obtained with AHP are underestimated
or overestimated compared to the results obtained with ANP. In fact, aspects evaluated in
AHP are not directly compared with the other elements [37,38].

This study describes in detail all the phases of the ANP analysis method in order to
obtain a tool that can be used in the future by decision makers (DM) for urban regeneration
within similar contexts.

3. Materials and Methods

Starting from a qualitative and quantitative analysis, the purpose of the present contri-
bution is to show the different steps to get to the most suitable project for the regeneration
of degraded urban areas with a priority scale for the interventions proposed. Figure 1
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shows the different steps followed to get to the definition of the final design suggested.
After on-site inspection data collection to better know the current scenario, the first phase
includes a qualitative analysis of the historical and urban context to identify the potential
and the criticalities of the area. In the second phase, the qualitative data collected will be
processed and interpreted through an SWOT analysis. However, this analysis does not
establish the degree of priority of the actions to be taken. A matrix of indicators is set up,
allowing a qualitative and quantitative assessment of the various aspects that contribute to
pursue the goal of sustainability within the urban area of study.

a N N [ )
Analysis of the Evaluation of Definition of
context critical issues design projects
— O )
SWOT i
On-site Project proposals
inspection
Indicators desk
— review o
) R
Data collection Selactionof Priority scale of
indicators interventions
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Methodology

Findings, Results [:]

Figure 1. The method used to establish the priority scale of interventions.

In order to ensure optimal use of resources and a successful outcome of the project, in
the third phase, the critical issues requiring priority action are identified. For this purpose,
a model is used that considers benefits, opportunities, costs, and risks (BOCR). The results
of this analysis represent the basis on which to focus the project proposal.

3.1. Stakeholder Involvement

The term “stakeholders” refers to all parties, private or public, that may be involved in
a decision-making process. The involvement of the main actors from the early stages of the
project stimulates the awareness and interest of the public, stakeholders, and politicians, as
well as the willingness to work for change [39-41].

A qualitative-quantitative mixed approach to support the decision-making process
helps to involve policy makers and stakeholders, improving connections between the actors
of the system and taking their needs and objectives into account [42]. Opinions of key
stakeholders can be collected in different ways: through interviews, social media, and
instant messaging platforms [43,44]. More traditional techniques include questionnaires,
round tables, and discussion groups. In general, stakeholder analysis is used in the very
early stages of public project planning to analyse the context and identify and examine
the different actors that have the power to promote or slow down decision making [45].
In this project, following on-site inspections, stakeholder involvement has the purpose to
collect information and data useful to analysing the context. Moreover, through the BOCR
analysis, the set of indicators used to assess the criticalities and priority of interventions
are identified.
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3.2. Urban Regeneration Indicators

A series of specific indicators have been identified to assess urban quality, support
the design choices, and the monitoring phase of the interventions suggested pursuing the
objective of a sustainable city. The purpose of the indicators is to improve communication,
transparency, effectiveness, and accountability in the management of a highly complex
project. These indicators should also help to describe easily the state of the system and to as-
sess sustainable development objectives. In the process of measuring progress, they should
also stimulate action to better achieve these objectives [46,47]. Indicators may be used for
preliminary investigation, ongoing monitoring, or evaluation of final performance. Indica-
tors can be used for ex ante, in itinere, or ex post evaluations. The importance of indicators
as tools for knowledge and analysis, design, and monitoring has already been stressed in
several areas. There are many examples of sets of indicators at both national and European
levels [48-55]. Extensive literature agrees that indicators should meet the following require-
ments: accessibility—they must be measurable and easy to sample; operability—they must
be directly and easily usable; reliability—must have minimum values of systematic error;
and representativeness—they must be clearly related to the phenomenon or characteristic
to be detected or monitored. Choosing the right information that makes up the matrix
is essential to build synthetic indicators that are clear and easily interpreted [56-58]. The
final aims should be pursued without unnecessarily increasing the burden of information.
Consequently, it is necessary to avoid all those confusing phenomena, such as redundancy,
excessive generality, or lack of specific relevance of the information collected, which would
be detrimental to effectiveness and efficiency [47]. Sustainable urban development de-
pends on the policies adopted, the infrastructure present, the assessment of socio-economic
factors, the use of resources, emissions, and all other factors contributing to improving
the prosperity and quality of life of cities. Proper measurement and evaluation of the
urban situation will enable planners and policymakers to better identify the potential of
different areas and to respond by pursuing realistic and sustainable goals with a long-term
perspective. The indicators identified for the study area have been classified according to
five categories, reported in Table 1, in order to analyse the infrastructural aspects related to
transport and urban morphology related to the context. In Appendix A Table A1, a detailed
description of all the indicators used is given.

3.3. SWOT Analysis

The SWOT analysis is a strategic planning tool used to evaluate strengths (S), weak-
nesses (W), opportunities (O), and threats (T) of an urban context, in order to identify
the points on which to base the redevelopment project. It is used as an aid in decision
making and allows the analysis of internal and external factors of a particular environ-
ment [59,60]. The structure of the SWOT analysis is a 4-quadrants matrix that allows
decision makers to divide a given problem according to existing factors in the current
situation (i.e., strengths and weaknesses) and possible future factors that could occur
(i.e., opportunities and threats) [60]. The SWOT analysis has been used in different contexts
as a tool to validate and guarantee the effectiveness of proposed strategies and as a support
for evaluating alternative scenarios [61-65]. The categories of information collected in
the SWOT analysis are: spatial characteristics (internal and external to the project area)
and temporal characteristics (present and future). These categories are then divided into
qualities, useful for the achievement of the objectives, and harmful qualities preventing
the achievement of the objectives. Data provided by the SWOT analysis represent a first
summary and interpretation of the information collected, as well as of what emerged from
the meetings with stakeholders. The SWOT analysis is extremely useful in the first phase of
processing and interpreting state-of-the-art data but does not provide information on the
degree of priority of one intervention over the others [12]. It is a qualitative social science
tool but quantifiable matrices, used to compare all four attributes, cannot be obtained.



Sustainability 2023, 15, 772 6 of 28

Table 1. Categories of indicators for sustainable urban development.

1.  Environmental aspects

Improve the sustainability of the city and contain its expansion, focusing on improving
environmental conditions in parallel with the implementation of the functions provided. Urban
regeneration projects must ensure health and well-being through the application of
bio-climatic principles.

2. Economic aspects

Develop economic benefits for investors, public authorities, and citizens. Projects must balance
the technical quality, timing, implementation efficiency, and overall cost of the intervention in
coherence with the general development of the city as defined by the general urban and planning
instruments. Finally, projects must have the capacity to produce lasting economic growth in the
urban area.

3. Infrastructural aspects

Promote active mobility and public transport that contribute to reducing the environmental
impact of mobility but also to improving citizens’ lifestyles. The regeneration of road space must
be integrated with the regeneration of the urban fabric, improving the quality of public space.

4. Urban aspects

Rebuild brownfield or degraded areas in a balanced and fully integrated way with the rest of the
city, producing attractiveness for users-residents, city users, and businesses and investors.
Improve connections, define a sustainable urban layout, balance functions. The objective is to
build a relational space integrated in the urban context, a safe and flexible environment where
civil coexistence and social aggregation are favoured.

5. Social aspects

Promoting cohesion and articulation of the social mix, offering adequate personal and family
services, tailored to the real needs of the urban space. To develop a sense of belonging and
identity by meeting the challenges of urban development.

3.4. BOCR Analysis

The analytic network process (ANP) is used to get a quantitative analysis of the
factors evaluated by the SWOT analysis [62]. The ANP represents the decision problem
as a network in which the elements of the problem are linked through interdependency
relationships and at different levels [66,67]. In this study, an analysis of the BOCR, with
indicators able to identify the priority of actions to be taken for the redevelopment of an
urban area, allowed an in-depth analysis in the meta-design phase.

In the literature, the application of the ANP method for the evaluation of urban
and spatial transformation scenarios is widely treated [68-70]. The basic steps for the
development and application of an ANP model are:

1.  Problem structuring and construction of the decision-making model;
2. Compilation of the pairwise comparison matrices;

3. Formation of the supermatrices;

4. Aggregation of results.

Once the model has been built, it is necessary to identify the relationships among the
network elements. The decision-making model can be structured in two ways—simple
network model: relations among clusters of criteria, alternatives, and nodes; or complex
network model: existence of a control hierarchy giving rise to sub-networks, each organised
according to the simple network structure. Figure 2 shows the complex network structure
followed in this study.

After the schematisation of the model, the evaluation is carried out using the method
of pairwise comparisons. The procedure is carried out by rotating each network element as
“parent” and making a preference judgement between all “child” elements connected to it.
At this stage, a binary preference relationship is established between the elements of com-
parison. Judgements are made according to Saaty’s “fundamental scale” [71], i.e., a 9-point
numerical scale that allows the preference between the two choice options to be identified.
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Pairwise comparisons take place at both cluster and node level. The numerical values
assigned in the evaluation phase form matrices of pairwise comparisons of the elements.
Once these matrices have been completed, the priority of the respective components can be
determined through the main eigenvector of the matrix, which represents the synthesis of
the preference judgements expressed. There are three supermatrices within the ANP: initial
supermatrix—composed of the priority vectors obtained from the pairwise comparison, it
represents the influence flows identified by the network; weighted supermatrix—obtained
by multiplying the values of the initial supermatrix by the matrix obtained from the com-
parison between clusters, it also serves to take into account the different weights attributed
to the clusters; limit supermatrix—obtained by multiplying the weighted supermatrix by
itself a number of times tending to infinity, its columns contain the vector of priorities of the
analysis elements. In the case of simple network, the priority ranking of the alternatives is
obtained directly from the boundary supermatrix, whereas, in the case of complex network,
further aggregation of the results with the corresponding formulae is required. Finally,
a sensitivity analysis is carried out to check the final preference ranking as the weights
assigned to the control criteria change.

Goal Method Criteria Alternatives

—{(bl) Functionality

Benefits —{(b2) Reliability Option 0
—{b3) Usability Option1

—{(01) Scaling compabilities Option 2

Opportunities —{(02) Learning and innovation Option 3

—{(cl) Product price

Option 5

Intervention priority
I

1]

Costs —{(CZ) R&D spending

Option 6

—{(c3) Foundation risks

Option7

—{(rl) Concept conflict

Option 8

|
|
|
|
|
—{(03) Flexibility | Option 4
|
|
|
|
|

Risks |(r2) Technical risks

—{(r3) Cultural/geographical mismatch |

Figure 2. Complex network structure followed for the BOCR analysis.

The most common case of a complex network model with control hierarchies giving
rise to sub-networks is the benefits, opportunities, costs, risks (BOCR) model, which,
similarly to the strengths, weaknesses, opportunities, threats (SWOT) analysis, refers to
two-time dimensions:

Benefits and costs are measured in the present;
Opportunities and risks are estimated on the basis of expectations of impacts of the
intervention and in the long term.

In detail, it identifies:

Benefits: favourable aspects identified in the analysis of the area;

Opportunities: potentially favourable aspects deriving from the planned project actions;
Costs: negative aspects identified in the analysis of the area;

Risks: potentially negative aspects that may be caused by the project actions.

In this model, the complexity of the problem is broken down into four sub-networks:
benefits, opportunities, costs, and risks. Each of these four sub-networks contains five
clusters of environmental, economic, infrastructural, urban, and social aspects. Each sub-
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network produces a ranking of alternatives that will then be correlated with those of the
other sub-networks to obtain an overall result that provides a ranking of choice options.

4. Case Study

The proposed case study for the urban redevelopment of degraded areas is the Canal
Port of Rimini (Figure 3), a maritime city in northern Italy along the Adriatic coast. The
Canal Port consists of the original mouth of the river Marecchia and connects the historic
centre of the city and the promenade with the district of San Giuliano a Mare. Rimini
is a tourist centre of international importance, mainly based on the beach and the sea.
Tourism is also due to the offer linked to fairs and conferences, events, and the hotel
industry. Although the Canal Port is close to the historic centre and is the only link
between two important parts of the city, it is still in a state of decay and impoverishment.

Figure 3. The Canal Port of Rimini.

The Canal Port is located between two recently redeveloped areas, the XXV April
Park and the seafront called “Parco del Mare” [72]. A study of the microclimate of these
two areas [73] carried out before the redevelopment showed that the average values of
temperature and humidity, both annual and summer, are within the standard values of
temperate climates and the prevailing directions of the winds are east and northwest
(wind from the sea). The modelling analysis of the two areas showed that, during the day,
the main heating effect (heat island) occurs along the coast, while, at night, the thermal
phenomenon is greater in the urbanised hinterland. This trend strongly supports the choice
of urban regeneration related to the “Parco del Mare” as a mitigating intervention on the
local microclimate. In contrast, precipitation does not show a particular trend (there is
neither an increase nor a decrease in the average cumulative annual value). However,
there is a correlation in years when the value of precipitation is above the average of the
period (730 mm) with lower values of air temperature. Higher values of average annual air
temperature, in some cases, are related to the drier years instead.

By its shape and nature, it is a natural urban mobility space, not intrinsically assuming
the function of attraction pole. However, many points of high interest are present along its
course. On the left of the port, there are activities closely related to fishing: shipyards and
mechanical workshops, the wholesale fish market, and boat shops. On the right side of the
canal, there are several historical and cultural attractions, such as Porta Galliana and the
lighthouse, which, if well-connected, could increase the charm of the route.

To enhance the area of the Canal Port and increase the flow of tourism, in the next phase
of urban regeneration, focus should be placed on the implementation of an efficient mobility
system. Different transport systems can be present along the Canal Port: pedestrian, cycling,
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vehicular, and nautical. However, inadequate design of transport spaces has led to poor
and inefficient use of space, resulting in an infrastructure degradation of the area. From
the point of view of sustainable mobility, connections with the main nodes, such as the
railway station, have large gaps, not constituting a real alternative to the use of private cars.
The area of the quays is subject to frequent flooding, discouraging citizens and tourists
from using them. As part of the renovations in the 1980s, several water channels were
built to drain the drainage fluid. However, these are inadequate, since they fill with water
becoming stagnant and, especially in summer, causing the formation of algae and the
spread of mosquitoes that discourage tourists from exploring the area. In addition, access
to the quays is possible only through stairs, which greatly reduce the usability of the area
and represent serious architectural barriers. A successful project leading to a shift from
car mobility to soft mobility will necessarily involve greater integration between urban
space of the quays and road infrastructure, increasing the flexibility of transport spaces and
promoting more sustainable systems. The peculiar context of the study area, the presence
of different transport systems, and actors gravitating around the Canal Port require a
structured and reliable assessment method to find optimal solutions in order to redevelop
the area. The Canal Port of Rimini is a useful example to evaluate an approach of urban
regeneration considering several aspects at the same time: urban planning, infrastructure,
social cohesion, and sustainability.

5. Application

In this section, the method described above is applied to the case of the Canal Port of
Rimini. The complex morphology of the territory has allowed a detailed analysis of several
aspects related to sustainable mobility and infrastructure. The methodology suggested
can be used in similar cases in the future as a tool for evaluating alternative scenarios in
decision making.

5.1. Stakeholders Involvement

During the data collection phases, a survey was carried out among the main stake-
holders involved. A questionnaire was distributed to them in order to identify the most
critical aspects and to quantify the parameters related to urban quality.

A multiple-choice anonymous questionnaire was sent online not only to public or
private bodies, but also to all the actors who make daily use of the services of the Canal
Port. Table 2 shows the main stakeholders involved in the analysis to collect their opinion.
The questionnaire was sent to 30 different actors and it was divided into two sections:
Section 1 about infrastructure and transport systems and Section 2 about public space. In
the end, two open questions asked about the phenomena of urban and social degradation
and about the main shortcomings and/or criticalities of the area under consideration. The
entire questionnaire is reported in Appendix A, Table A2.

Table 2. List of stakeholders involved in the project.

Type of Stakeholders Area of Expertise

- Nautical

Associations .. .
- Civil Protection

- Mobility

- Infrastructure

- Public transport
- Environment

Institutions

The questionnaire showed that driving private motorised vehicles is safe enough
and, on average, infrastructures are perceived as satisfactory, but considerable problems
come from the traffic. Also, traveling by public transport is considered safe, even though
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shortcomings in intermodality have emerged. As for cycle-pedestrian paths, they are
generally well-lit and signposted and perceived as safe, even though they are scarcely
shaded and not adequate to the needs. In contrast, parking lots are rated very negatively,
especially for the small number of spaces available and the long time needed to find a
parking space. The average expectations of stakeholders for public space are fulfilled
satisfactorily, as well as for lighting and safety. However, some unsatisfactory elements
remain, such as the scarce presence of green and urban furniture, the ineffective integration
of the Canal Port area with the urban landscape of Rimini, poor cleaning and maintenance,
as well as the presence of architectural barriers. Finally, the quality of water in the Canal is
considered very low due to dirt and lack of water recirculation.

5.2. Urban Regeneration Indicators

There is no standard methodology for analysing urban sustainability through a prede-
fined set of indicators. Each case study is unique and depends on the specific characteristics
of its context. Therefore, a matrix of indicators for the Canal Port of Rimini was spe-
cially built. The selected indicators were subdivided on the basis of the five previously
mentioned categories. Then, they were further divided into nodes to simplify the BOCR
analysis described later. Each indicator was evaluated according to its own rating and unit
of measure.

In the case of Rimini Canal Port, the inclusion and exclusion criteria adopted in the
selection of indicators were as follows:

Detectability and availability of information;

Reliability and accuracy of data and sources;
Comprehensibility and easy reading and interpretation;
Validity and completeness of output information;
Relevance in relation to the objectives set.

Within the environmental category, for example, indicators related to surface emissions,
noise protection, and air quality were not taken into consideration, as they are difficult to
find and not relevant to the case study under consideration. Being a port area, indicators
such as permeability of the soil and level of exposure to flood risk are of greater importance.
Rimini is a tourist city of international fame; therefore, all indicators related to tourism, such
as business activities, productive activities in the area, the presence of points of interest,
and the quality of public space, were of fundamental importance. In contrast, indicators
such as the number of cars and motorcycles for residents, the detection of speeds within
the town, road capacity, and service level were not taken into account for the difficulty in
finding relevant data. In a study of urban regeneration, in order to encourage sustainable
mobility, several indicators were found in the literature related to the presence of sharing
(car sharing, bike sharing, and e-scooter sharing). In the case of Rimini, these indicators
were not taken into account, as no accurate and updated data on the number of cars,
bicycles, and e-scooters in the city and the coverage area were available.

The outputs provided by these indicators are very important because, when inter-
preted in a systemic way, they provide the picture of the state of the art, from which pilot
actions can be deduced by means of the benefits, opportunities, costs, and risks (BOCR)
analysis. The evaluation of the score obtained from the set of indicators was carried out by
comparing the data collected for the project area with a wider area, including the urban
areas surrounding the Canal Port.

Some considerations emerged from this study to understand which functions and
services were already available in the project area and which were missing. The two com-
parison areas are shown in Figure 4. Table 3 shows the indicators taken into consideration
in the analysis for the project area.
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Figure 4. Areas for the analysis of indicators: yellow—project area; red—target area.

5.3. SWOT Analysis

The analysis of the context, on-site inspections, and the participatory plan with stake-
holders showed criticalities and potentialities present in the area of the Canal Port through
the following SWOT analysis (Table 4).

Results of the SWOT analysis showed that: (a) the main strengths of the Canal Port of
Rimini are tourism, fishing, and cultural events taking place in this area; (b) the weaknesses
are related to infrastructure, architectural, and degradation problems making the area
difficult to use and unattractive; (c) the main opportunities include the growth of the area
as a centre of attraction for tourism and for port activities; and (d) the greater challenges
are the co-operation of the various actors insisting around the Canal Port and the strategic
and efficient use of the spaces available. Starting from the SWOT analysis, different design
proposals can be conducted to overcome the emerging critical issues. The priority of the
interventions suggested for the redevelopment of the study area is evaluated through the
following BOCR analysis.

5.4. BOCR Analysis

In the case of the Canal Port of Rimini, the priority of intervention among the re-
development actions identified by the previous analyses are going to be evaluated. The
alternatives considered refer to the current situation (option 0), i.e., the no-intervention
option, and to the possible intervention solutions identified by the previous analysis phases.
For the construction of the sub-networks benefits, opportunities, costs, and risks concern-
ing the Rimini Canal Port, reference is made to the analyses carried out previously and
proceeds as follows:

e  Benefits and costs sub-networks emerge from the analysis of indicators carried out;
e  Opportunities and risks sub-networks derive from the SWOT analysis.
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Table 3. List of urban regeneration indicators.

Cluster

Node

Indicator

Source

Relative Score

Normalised Rating

Avg B/C

OpenData—Municupality

Naturality index Naturality index Lo Class 2 2 2.0 C
of Rimini
. Hydrogeological
1: Environmental aspects Level of exposure to Level of exposure to o
. . plan—Emilia P5 4 4.0 C
flood risk flood risk :
Romagna Region
. e . e OpenData—Municupality
Soil permeability Soil permeability of Rimini Class 2 9 9.0 B
. Commercial activities Cadastral office 31% 7
Commercial and 8.5 B
productive activities Production activities related On-site inspection 012/ha 10 :
to the canal port
2: Economic aspects
Real estate value Real estate value Real estate 2650 EUR /m? 7 7.0 B
market observatory
. Hotel and . . Hotel and . OpenData—.Mt.m.lcupahty 88.18 beds,/ha 7 70 B
residence capacity residence capacity of Rimini
Presence of 30 km/h zones OpenData—.Ml.m}cupahty 44% 10
of Rimini
Presence of restricted OpenData—Municupality o
. Lo 4.6% 10
traffic zone of Rimini
Qufality of road Presence of pedestrian OpenData—Municupality 0.1% 10 8.6 B
infrastructure Zones of Rimini -
Road accidents OpenDatafE.ML.m.lcupahty 15.15/10 years 10
3: Infrastructural aspects of tumint
Perceived safety of
infrastructure Survey > >
— Municupali 2
Presence of car parks OpenData ‘Ml‘m.lcupahty 0.030 m ./ summer >
of Rimini resident
Parking quality 15 C
Presence of electricity OpenData—Municupality 1 1
columns of Rimini
Presence of digital parking On-site inspection 84.8% 10
management systems
Public transport services Public fransport compan 7.8 B
Bus stop coverage b pany 100% 10

(START E-R)
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Table 3. Cont.

Cluster Node Indicator Source Relative Score Normalised Rating Avg B/C
Population served by Public transport company 5 5
public transport (START E-R)
Transport intermodality Survey 6 6
Perceived quality (?f public Survey 0.58 m / summer 8
. . transport services resident
Quality of bicycle and 83 B
pedestrian mobility Cyclo-pedestrian index OpenData—.Ml.m.lcupahty 100% 10
of Rimini
Accessibility of cycling and OpenData—Municupality 7 7
walking routes of Rimini
Perceived qua.hty of cycling Survey 1257 m 8
and walking routes
Continuity of the Continuity of the oo . o
cycle—pedestrian network cycle-pedestrian network On-site inspection 6:67% 10 10.0 B
Degree of implementation
Crossability of the of the cycle-pedestrian SUMP 83.5% 8
network 55 C
Canal Port
Degree of navigability of the On-site inspection 406.2 m 3
Canal Port
Incidence of outdoor public o . 32.9 m?/summer
spaces used as squares or On-site inspection X 10
A resident
meeting places
s On-site inspection,
litv of publi Acljgisclk;ﬂ;tzfegf Geographic Information 100% 10 73 B
Quality of public space p P System .
Perceived quality of public Survey 4 4
4: Urban aspects Space
Integration of the Canal Port Surve 5 5
into the Urban Landscape Y
Coverage ratio Coverage ratio OpenData—.Mt.m.lcupahty 40.8% 6 6.0 B
of Rimini
OpenData—Municupality
Population density Population density of Rimini, Geographic 44.56 inhabitants/ha 4 4.0 C
Information System
Functional variety Functional variety Cadastral office 4 4 4.0 c

of buildings

of buildings
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Table 3. Cont.

Cluster Node Indicator Source Relative Score Normalised Rating Avg B/C
Phenomena of urban decay =~ Phenomena of urban decay Survey 3 3 3.0 C
— Municupali 2
Presence of green area OpenDa’;e} le\é[ltilgilcupahty 33.0 Felsi/ dseurﬁmner 9
Public greenery 8.5 B
Presence of trees OpenData_Ml.m.lcupahty 5.92/ha 8
of Rimini
Coverage of childcare Geographic Information o
. 51% 7
services System (SIT)
Primary school coverage Geographic Information 36%% 7
(5-14 years old) System (SIT) °
Territorial coverage and Secondary school coverage Geographic Information 419 5
o
level of accessibility of (15-19 years old) System (SIT) 6.2 B
education services Accessibility of Geographic Information 649 7
childcare services System (SIT) °
. s Geographic Information o
Primary school accessibility System (SIT) 66% 6
Secondary school Geographic Information 38.39% 5
accessibility System (SIT) =
5: Social aspects : - : - : .
Coverage of sogal and Coverage of socio medical Op.enpz?ta Mur}lcupah.ty 0.85,/1000 inhabitants 10 10.0 B
health services services of Rimini, on-site inspection
Coverage Qf recre{at}gnal Coverage Qf recre.at'lgnal Opfen];)a'lta—l\/.[urpcupahbty 0.34/1000 inhabitants 8 8.0 B
and sporting activities and sporting activities of Rimini, on-site inspection
Coverage of thez.atr.es and On-site inspection 2 6
cultural associations
Coverage of .
cultural activities Cultural and entertainment Tourist office 6/year 9 7.3 B
events
Presen'ce _of. points of OpenData—'Mgn'lcupahty 0.19/ha 7
touristic interest of Rimini,
Covering places of worship ~ Covering places of worship Op enData—'Mpr!lcupahty 0.048/ha 9 9.0 B
of Rimini,
Phenomena of Phenomena of Survey 4 4 40 c

social degradation

social degradation
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Table 4. Main outcomes of the SWOT analysis.

Strengths

Weakness

- Presence of different attractions for tourists

- Important fishing practice of different kind

- Existing projects of tourist links for the
redevelopment of the seafront

- Presence of important historical and cultural
areas (“Ponte di Tiberio” Bridge and
“Porta Galliana”)

- Redevelopment of green areas
(XXV Aprile Park)

- Area used for cultural events of the
municipality (concerts or events)

- Presence of associations for nautical activities
(nautical club and sailing club)

- Promiscuity between areas dedicated to
fishermen’s activities and areas for
citizens/tourists on Piazzale Boscovich

- Reduced capacity of the current ferry service
for the crossing of the Canal Port

- Interruption of the waterfront route currently
under construction (Parco del Mare)

- Discontinuity of the cycle paths at the service
areas along the Via Destra del Porto

- Poor safety of the routes on the docks and
irregularities of the moorings

- Architectural barriers that hinder access to the
docks and inaccessibility during floods

- Bottleneck that does not allow the construction
of a cycle path near the Tiberius Bridge

- Modernisation of the slipway in the port area

- Water cleaning

- Port entry security from the maritime front

Opportunities

Threats

- Creating better quality urban spaces

- Functional spaces for loading and unloading
goods and at the same time attractive
for tourists

- Implementation of the ferry service in
collaboration with START (local
public transport)

- Exchanger parking located in a strategic
position to promote intermodality

- Reconnection of cycle-pedestrian paths and
interconnection of socio-cultural poles

- Raising docks and regularising moorings

- Raising funding for the creation of new areas

- Shape of the city areas representing an obstacle
to network continuity

- Involvement of many different players with
different needs

- Management of canal hydraulics (spillway of
Marecchia river)

- New berths may be empty after the
requalification of the canal port

- More users may need additional parking in the
port area

From the indicator analysis described, a score was obtained for each indicator with
a rating scale from 1 to 10. From this rating, an average assessment for each node in the
network can be identified. Then, nodes can be sorted into nodes with positive or negative
rating. Nodes obtaining a sufficient rating (>6/10) are classifiable as “benefits” (B), while
those that obtain an insufficient score (<6/10) are classifiable as “costs” (C). Table 3 shows
scores and sorting of all analysed indicators. From the SWOT analysis, opportunities for
improvement in the Canal Port area were identified as reported in Table 5. These potentials
can be classified as nodes within the clusters of the “Opportunities” network criteria.
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Table 5. “Opportunities” of the SWOT matrix classified as nodes within the clusters.

Cluster

Nodes

2. Economic aspects

Realisation of the new Fish Market

Construction of new tourist links (Croatia)

3. Infrastructural aspects

Exchanger parking located in a strategic
position to promote intermodality

Restitching of cycle-pedestrian paths and
interconnection of socio-cultural poles

Cycle connection near the Tiberius Bridge

Increase of Zone 30 and cycle—pedestrian paths

Implementation of the SUMP to improve the
connectivity of the urban fabric

4. Urban aspects

Creating better quality urban spaces

Functional spaces for loading and unloading
goods and at the same time attractive
for tourists

Raising docks and regularising moorings

Redevelopment of the docks and consequent
improvement of quality and safety of
public spaces

Redevelopment of the slipway

The same method may be applied for the risk subnet. Risks can be deduced from the
sub-matrix “Threats” of SWOT collecting the “threats” that could hinder the redevelopment
project. Risk factors for the success of project interventions can be identified in this list of
threats reported in Table 6 divided into clusters.

Table 6. “Risk” sub-network classified as nodes within the clusters.

Cluster

Nodes

1.  Environmental aspects

Management of the hydraulics of the canal
(diverter of the Marecchia river)

2. Economic aspects

Insufficient funds for the creation of new areas

Involvement of many different actors with
different needs that do not find a
common point

3.  Infrastructural aspects

Increase in demand for parking in the Canal
Port area

4.  Urban aspects

Shape of urban areas that represents an
obstacle to the continuity of the network

5.  Social aspects

Disuse of spaces after the redevelopment of the
Canal Port

Once all nodes in the network have been classified within their respective clusters and
the four sub-networks, it is possible to proceed with the BOCR analysis. The Superdecisions
software (http://www.superdecisions.com/ accessed on 11 February 2022) was used as a
tool to support the analysis. It is a proven tool that guides the development of the model
and automatically generates the comparison matrices. The development of the model
coincides with the assessment phase and has two levels:
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e  Comparison between clusters: more general;
e  Comparison between nodes: more specific.

Figure 5 shows the sub-network of benefits, which, as can be seen, is structured
on different clusters connected by dependency relationships with the cluster of alterna-
tives that provides the preference option resulting from the comparison of the individ-
ual nodes. Subsequently, the other sub-networks are constructed with their respective
interdependency relationships.

5. Social m

Bs.1 m .

Alternatives m Bs.2 m
Oo B / B5.3 O]

\ 01 0] Bs.4 Al .

/o2 @ [ 0 Add Node...

B Add Node... > BE

B Add Node...

2. Economic m /‘ 4.Urban m

Bj. /
B2.1 m 3. Infrastructural m . .m
B2.2 E Y B3.1 ﬁ i -+ m
B23 E B3.2 El 3 E
B33 ~]0]
B Add Node... By BE Q
e Add Node...

B11 ml

v

Add Node...

v

Figure 5. Benefits sub-network realised with Superdecisions software.

Once the decision network consisting of the sub-networks benefits, opportunities,
costs, and risks has been defined, the interdependence relationships between clusters and
nodes are established. The alternatives cluster is related to all other clusters, while the other
clusters may or may not be related to each other. Then, a pairwise comparison is carried
out by answering a questionnaire to identify which of the two examined alternatives is of
greater relevance. Following the fundamental scale of Saaty, the score given to each answer
follows a numerical scale of 9, allowing the choice between the two alternatives. From
the three supermatrices, a final priority ranking is determined, which takes all previously
identified relationships into account. Table 7 shows the priority of action of the eight
proposed alternatives obtained from the BOCR analysis.

The BOCR analysis shows that the degree of priority in the implementation of the
redevelopment of the Rimini Canal Port area is as follows:

Improvement of bicycle and pedestrian routes;

Requalification and raising of quays and regularisation of moorings;
Creation of better quality urban spaces (redevelopment of P.le Boscovich);
Construction of the new Fish Market;

Realisation of a new car park;

Construction of new tourist links (Croatia);

Implementation of the “Traghetto Vittoria” service;

Redevelopment of the slipway;

Maintenance of the current configuration (no intervention).

0PN LN
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Table 7. Overall priority ranking.

Alternative Description Priority
Maintaining the current configuration of the Canal Port area.
This solution entails considerable criticalities of an
Option 0 urbanistic nature (inadequacy of the docks), infrastructural 5.74%
(interruptions to the cycle-pedestrian network), and social
(lack of community spaces).
Option 1 Creation o'f bfetter quality .urban spaces and improvement of 15.51%
existing community spaces (P.le Boscovich).

. Implementation of the ferry service in cooperation with o
Option 2 START (local public transport). 7.05%
Option 3 Interchange car park strateglca.Hy located to promote 9.63%

intermodality.
Option 4 ‘ Recormectl'on of cycl'e and pedestrian paths an'd 17.28%
interconnection of socio-cultural poles of attraction.
Redevelopment and raising of docks and regularisation of
Option 5 moorings and consequent improvement of the quality and 16.83%
safety of public spaces.
Option 6 Construction of the new Fish Market. 12.72%
Option 7 Construction of new tourist connections (Croatia). 8.35%
Option 8 Redevelopment of the slipway. 6.89%

6. Discussion and Conclusions

This research suggests a method to support and justify project proposals in the complex
case of the regeneration of port areas. The aim is to show how important sustainable
mobility is within a deep urban redevelopment of a historical context, such as the Canal
Port of Rimini (Italy). The reconnection of cycle-pedestrian paths, the redevelopment of
the quays, and the creation of urban spaces for tourists and citizens are possible solutions
to improve the quality of life in a degraded and underutilised urban area.

The proposed methodology reflects the sustainability criteria promoted by the Interreg
Europe program. The multidisciplinary nature of sustainability follows the principles of
the World Summit on Sustainable Development (WSSD) in Johannesburg in 2002. En-
vironmental protection, economic development, and social welfare are considered and
well-balanced since environmental quality cannot be separated from people’s well-being. In
2015, 17 objectives were defined within the framework of the 2030 Agenda for Sustainable
Development [74], 11 of which aim to “make cities inclusive, safe, resilient and sustainable”,
criteria being the basis of this research project.

The combination of different analysis methodologies, such as stakeholder involvement,
SWOT analysis, and the ANP-BOCR method, allowed for an objective and reliable result.
A set of indicators described in a simpler and more detailed way the current state of the
study area, obtaining a qualitative and quantitative evaluation of the analysed aspects.
The selected indicators follow the parameters provided at national and European levels
adapted to the context considered [48-55]. Such indicators can be used in other similar
contexts, since they evaluate the environment under consideration not only to the current
state, but also after the future requalification of the area, monitoring the progress of the
project and comparing the two different scenarios.

In the literature, several studies use similar methodologies to solve decision-making
problems in urban contexts [12,45,62,70]. The ANP analysis is often used in combination
with other analytical methodologies, such as SWOT or BOCR or questionnaires to stake-
holders. As shown, both qualitative and quantitative aspects being involved, reliable results
on which to base the final choice of decision makers (DM) are difficult to obtain [30]. ANP
analysis is often used in combination with other analytical methodologies, such as SWOT
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or BOCR or questionnaires to stakeholders. As shown, both qualitative and quantitative
aspects being involved, reliable results on which to base the final choice of decision makers
(DM) are difficult to obtain.

Different solutions for the urban regeneration of the Canal Port were suggested by the
SWOT analysis. Strengths, weaknesses, opportunities, and risks were estimated defining
various project proposals for the requalification of the area. The SWOT analysis is extremely
useful for a first interpretation of the data collected from the state-of-the-art examination
but does not provide information on the degree of priority of the interventions to be carried
out. A BOCR model—a particular subcategory of the ANP method—was developed to
identify a ranking of necessary interventions resulting from the analysis of criticalities and
potential issues. In the case of the Canal Port of Rimini, the requalification interventions to
be carried out were considered among those emerging from the previous analysis. As for
the redevelopment of harbour areas, the most relevant interventions are the improvement
of cycle-pedestrian paths, the requalification of the docks, and the regularisation of the
moorings. The reconnection of cycle paths and the construction of pedestrian access to
the platforms represent low economic and environmental impact for the municipality.
However, within an urban transformation, they can greatly contribute to improving the
quality of life both of inhabitants and tourists.

After this analysis, an urban regeneration project was developed according to the
proposed priority scale [75]. The design phase began with the identification of the height
to lift the docks in order to solve the problem of frequent flooding due to tides and adverse
weather conditions. Access to platforms and public spaces were designed to identify new
functions for the benefit of the community. As a result of the raising of the docks, the cycle
and pedestrian paths along the two banks of the Canal Port were revised accordingly. To
verify the effectiveness of urban regeneration actions and the validity of the design choices
made, the same indicators used in the planning phase will be reused in the monitoring
phase to verify changes in relation to the starting situation. These changes should also aim
to increase the economic productivity of the area.

Further development of research should deepen a study on the economic feasibility of
the proposed interventions.
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Appendix A

Table Al. Indicators’ description and unit of measure.

1. Environmental aspects

Node

Indicator

Description

UoM

Naturality index

Naturality index

Classification according to an
increasing naturality gradient
from 0 (absence of vegetation
cover due to anthropogenic
causes) to 10 (climax
vegetation).

Rating 0-10

Level of exposure to flood risk

Level of exposure to flood risk

Incidence of the number of
buildings and inhabitants
living in the areas affected by
flood events according to the
hazard scenarios defined by
the PAI of the Po River

Basin Authority.

Rating 1-6

Soil permeability

Soil permeability

Determination of soil
permeability classes, i.e., the
capacity of the soil under
saturated conditions to be
traversed by a flow of water in
a vertical direction.

Rating 1-3

2. Economic aspects

Node

Indicator

Description

UoM

Commercial and productive activities

Commercial activities

Degree of business activity in
the study area

%

Production activities related
to the canal port

Presence of productive
activities linked to the canal
port to navigation

no/hectare

Real estate value

Real estate value

Property value assessment
within the study area

EUR/m?

Hotel and residence capacity

Hotel and residence capacity

Estimation of hotel and
non-hotel capacity

Beds/hectare

3. Infrastructural aspects

Node

Indicator

Description

UoM

Quality of road infrastructure

Presence of 30 km/h zones

Presence of speed restricted
areas

Y%

Presence of restricted traffic
zone

Identification of areas subject
to limited traffic zones

Y%

Presence of pedestrian zones

Identification of pedestrian
areas

Y%

Road accidents

Index to assess road safety
based on the number of
accidents over the last 10
years

no/10 years
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Table Al. Cont.

Perceived safety of

Qualitative index obtained
through a questionnaire

Parking quality

. . . Rating 1-1
infrastructure concerning the perceived amng 0
safety of infrastructure users
Number and location of no/inhabitant

Presence of car parks

parking spaces in the area

no/summer resident

Presence of electricity
columns

Number and location of
places for electric cars to
encourage electric mobility

no

Presence of digital parking
management systems

Presence of digital systems
(apps or sites) for parking
management and payment

yes/no

Public transport services

Bus stop coverage

Index indicating the coverage
of public transport services in
the territory

Y%

Population served by public
transport

Index indicating the
accessibility of the population
to the public transport service

Y%

Intermodalita dei trasporti

Parameter derived from the
degree of satisfaction of public
transport service users
regarding intermodality

of transport

Rating 1-10

Perceived quality of public
transport services

Parameter derived from the
degree of satisfaction of public
transport service users with
the quality of the service

Rating 1-10

Quality of bicycle and

pedestrian mobility

Cyclo-pedestrian index

Linear extension of bicycle
and pedestrian paths and
spaces available to residents
in the consolidated city

m/inhabitant
m/summer resident

Accessibility of cycling and
walking routes

The indicator aims to check
the coverage of cycling and
walking routes with regard to
points of interest, i.e., whether
the major points of attraction
are accessible via dedicated
soft mobility routes

Y%

Perceived quality of cycling
and walking routes

Parameter derived from the
degree of satisfaction of
cyclists and pedestrians with
the quality of the routes
dedicated to them

Rating 1-10

Continuity of the
cycle-pedestrian network

Degree of continuity of bicycle
and pedestrian routes through
the identification of
discontinuity elements
present on sections
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Table Al. Cont.

Degree of implementation of
the cycle-pedestrian network

Degree of continuity of the
bicycle and pedestrian
network by comparing
existing and planned
networks

%

Crossability of the Canal Port

Degree of navigability of the
Canal Port

The parameter is intended to
measure the level of
longitudinal permeability
(navigability) of the canal port
taking into account possible
impediments: draught, height
of bridges

%

Ease of crossing the
Canal Port

The parameter is intended to
measure the level of
transversal permeability
(crossing) by measuring on
average every how many
metres there is a bridge

4. Urban aspects

Node

Indicator

Description

UoM

Quality of public space

Incidence of outdoor public
spaces used as squares or
meeting places

Presence of public areas
intended as meeting places
and for events,
demonstrations, etc.

m?/inhabitant
m?2/summer resident

Accessibility of public spaces

Parameter for measuring the
accessibility of public spaces
by residents and tourists

on foot

Y%

Perceived quality of
public space

Parameter derived through
the citizens’ rank regarding
the quality, adequacy, safety,
and usability of public spaces
dedicated to them

Rating 1-5

Integration of the Canal Port
into the Urban Landscape

The parameter aims to
measure the extent to which
the perception of the natural
and urban landscape is
integrated and enhanced

Rating 1-5

Coverage ratio

Coverage ratio

Useful indicator for
identifying the incidence of
covered area and its
arrangement in relation to the
total area

Y%

Population density

Population density

Indicator for understanding
the distribution of population
density in the area

Inhabitant/hectare

Functional variety of buildings

Functional variety of
buildings

Identification of the presence
and distribution of use
functions in the area
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Identification of spaces or
Phenomena of urban decay Phenomena of urban decay buildings subject to Rating 1-5
degradation
Identification of green and m? /inhabitant

Public greenery

Incidenza del verde

sports areas present
per inhabitant

m?2/summer resident

Presence of trees

Identification of trees in
the area

no/hectare

5.  Social aspects

Node

Indicator

Description

UoM

Territorial coverage and level of
accessibility of education services

Coverage of childcare services

Value to indicate the actual
availability of places that the
service, consisting of nursery
and kindergarten, provides in
relation to the number of
people using it

%

Primary school coverage
(5-14 years old)

Value to indicate the actual
availability of places that the
service, consisting of primary
and secondary schools,
provides in relation to the
number of people using it

%

Secondary school coverage
(15-19 years old)

Value to indicate the actual
availability of places that the
service, consisting of
secondary schools, provides
in relation to the number of
people using it

%

Accessibility of
childcare services

Value for indicating whether
the service is accessible by soft
transport mode (cycling or
walking) by the population
using it

Y%

Primary school accessibility

Value for indicating whether
the service is accessible by soft
transport mode (cycling or
walking) by the population
using it

Y%

Secondary school accessibility

Value for indicating whether
the service is accessible by soft
transport mode in relation to
the population using it

%

Coverage of social and health services

Copertura servizi
socio-sanitari

Value to indicate the actual
presence of socio-medical
facilities, consisting of public
and private hospitals, RSAs,
outpatient clinics and cp,
compared to the number of
people using them

no/1000 inhabitants
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Coverage of recreational and
sporting activities

Coverage of recreational and
sporting activities

Value for indicating the actual
presence of sports facilities in
relation to the number of
people using them

no/1000 inhabitants

Coverage of theatres and

Value to indicate the actual
presence of structures and

. associations promoting no
cultural associations .
socio-cultural events and
activities
Coverage of cultural activities Presence and frequency of
Cultural and entertainment .
cultural and entertainment no/year
events
events
Presence of points of Identification of points of
N . . . no/hectare
touristic interest interest and tourist attractions
Presence of places of worship
Covering places of worship Covering places of worship and meeting places for no/hectare
religious minorities
. . Ph f social P f ph f .
Phenomena of social degradation enomena of socia resence of phenomena o Rating 1-5

degradation

social degradation

Table A2. Questionnaire.

SECTION 1—TRANSPORT INFRASTRUCTURE AND SYSTEMS

1.  Express an opinion on the following aspects concerning the infrastructures dedicated to the mobility to the Canal Port

area by private motorized vehicles:

Safety (very bad—insufficient—sufficient—good—excellent)
Roads adequacy (very bad—insufficient—sufficient—good—excellent)
Traffic (very bad—insufficient—sufficient—good—excellent)

2.  Express an opinion on the following factors regarding the mobility by public transport to the Canal Port area:

Intermodality

(very bad—insufficient—sufficient—good—excellent)

Safety

(very bad—insufficient—sufficient—good—excellent)

3.  Express a judgment on the following aspects regarding the mobility to the Canal Port area by bike/on foot:

Visibility and illumination

(very bad—insufficient—sufficient—good—excellent)

Road signs

(very bad—insufficient—sufficient—good—excellent)

Roadway protections

(very bad—insufficient—sufficient—good—excellent)

Safety

(very bad—insufficient—sufficient—good—excellent)

Shading

(very bad—insufficient—sufficient—good—excellent)

Adequacy of the sidewalk/cycle-pedestrian path

(very bad—insufficient—sufficient—good—excellent)
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Table A2. Cont.

SECTION 1—TRANSPORT INFRASTRUCTURE AND SYSTEMS

4.

Express an opinion on the following aspects regarding parking in the Canal Port area:

Availability of car parks (very bad—insufficient—sufficient—good—excellent)

Time taken to find a place (very bad—insufficient—sufficient—good—excellent)

Price (very bad—insufficient—sufficient—good—excellent)

Shading (very bad—insufficient—sufficient—good—excellent)

Proximity to the place of arrival (very bad—insufficient—sufficient—good—excellent)

SECTION 2—PUBLIC SPACE

5.

Express a judgment on the following aspects concerning public spaces in the area adjacent to the docks of the Canal Port:

Lighting (very bad—insufficient—sufficient—good—excellent)

Safety (very bad—insufficient—sufficient—good—excellent)

Street furniture (very bad—insufficient—sufficient—good—excellent)

Removal of architectural barriers (very bad—insufficient—sufficient—good—excellent)

Presence of urban green (very bad—insufficient—sufficient—good—excellent)

Cleaning and maintenance (very bad—insufficient—sufficient—good—excellent)

Integration with the urban landscape (very bad—insufficient—sufficient—good—excellent)

6.

Express an opinion on the following environmental aspects concerning the Canal Port:

Water quality (very bad—insufficient—sufficient—good—excellent)

Water recirculation (very bad—insufficient—sufficient—good—excellent)

7.

Use this space for observations and reports on the phenomena of urban and social degradation in the area of the Canal
Port and surroundings:

To be filled in . . .

8.

Use this space to report any suggestion and/or critical issues that you need to make up for in the Canal Port area:

To be filled in . . .
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