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Moving identities.
Innovating smart mobility guidelines in small and mid-sized towns

5.1. Design guidelines: a roadmap
Having discussed the aims and methodology of the study, we want to use this chapter to provide 

urban designers, planning practitioners, and local governments and organizations with a roadmap to 

put into practice smart mobility actions in small and mid-sized towns. Here guidelines are intended 

as a roadmap, a flexible approach open to the many ways in which smart mobility actions can be 

deployed in rural and suburban areas. This section is structured around a series of crucial steps that 

can be considered when planning a local smart mobility strategy. This chapter will feature the design 

tools illustrated in the literature review and in the applied research carried out within the context of 

our study.

Our roadmap consists of five steps that should eventually lead to a ‘smart mobility vision’. First, every 

small and mid-sized town should define its own ‘smart mobility vision’ on the concept of proximity, 

a key element that links innovation, quality of life and urban identity [see section 5.2]. Next, we 

propose to match figure ground, urban service and network accessibility to find proximity patterns 

[see section 5.3] and to assess the current situation, provide feedback and capture the potential 

impact of the smart mobility vision and monitor the implementation of the strategy [see section 5.4]. 

Moreover, insights into the proximity pattern can help identify different typologies of spaces [see 

section 5.5] and thus select areas of need on which to focus [see section 5.6]. This design roadmap 

aims to lead to the creation of a tailor-made smart mobility vision for small and mid-sized towns and 

local action plans – with budgets, timelines, milestones, and monitoring – to implement the strategic 

actions locally. As indicated in chapter 2, residents and city users should be involved throughout 

the process in the areas where the measures are being implemented. This ensures the collection of 

key insights, which are essential for the creation of places and public spaces that will be utilized by 

people. Active participation is, therefore, a vital element of the strategy.
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5.2. Step 1: promoting a ‘smart mobility vision’ in small and mid-
sized towns
Before thinking about the implementation of a general urban strategy or about possible interventions 

in terms of infrastructure or means of transportation, small and mid-sized towns should determine 

how to best assess smart mobility as a concept in their geographical area. This is a fundamental 

step along the path to defining one’s idea of a city and taking a clear position out of all the possible 

versions of smart mobility as proposed by stakeholders, businesses, and public and private bodies. 

This vision will then define the main analysis parameters for the city, promote the main objectives of 

the urban strategy, and guide the selection criteria for possible solutions and interventions.

As discussed in sections 4.4.1 and 4.4.2, the smart mobility vision revolves around the concept of 

accessibility by proximity. This concept was chosen because it belongs to the field of mobility and is 

a useful indicator with respect to the themes of innovation, urban health and urban identity. Given the 

unique social, urban and environmental characteristics of these places, imagining a smart mobility 

vision in small towns means choosing from among the different types of proximity found locally, the 

one that can make the most positive change in environmental terms and in terms of the mobility user 

experience. In isolated centers it may be advantageous to promote physical proximity by organizing 

medium and long-distance transport, while in more connected cities the development of immediate 

or desirable proximity may be assessed. As in the X-minute city model, there is no one-size-fits-all 

solution that can be transferred simply from one place to another. The smart mobility vision must be 

tailored to the specific context, organizing the different levels of accessibility by proximity according 

to its priorities.

The selected accessibility by proximity value may be more or less in line with the local transportation 

needs and mobility culture. A radical choice can be an early indicator of the problems and potential 

conflicts of a specific mobility solution (e.g., the widespread use of CAVs, or excessively limiting car 

access in the town center). A more conservative choice may increase the initial consensus but offer 

limited results in terms of urban well-being and a better mobility experience for the local population. 

As a general rule, considering the average national modal split for towns with fewer than 10,000 

inhabitants – i.e., 14.7% on foot; 3.5% by bike; 2.7% by motorbike; 74.1% by car, 5.1% with PT 

(ISFORT, 2022) – we believe it is necessary to reverse the current trend of car-based mobility.

Reflecting on the smart mobility vision can begin with the identification of relevant destinations and 

potentially disadvantaged groups, and the collection of data on the lack of walking and cycling 

infrastructure, low environmental quality, and high-density and low-density zones. Because we 

need to redistribute space, change the use of public spaces, and intervene in the existing transport 

infrastructure, it is crucial to build a consensus and involve different groups of people, especially 

vulnerable road users such as children and elderly.
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In Faenza and CB, the smart mobility vision can be described as a ‘proximity network’ that extends 

throughout the land [Figure 5.1]. A network composed of ‘proximity bubbles’ that correspond to the 

different conditions of the mobility spaces. In the main town centers, it means the secondary use of 

private cars in favor of active mobility, to be implemented with car-free zones or LEZs. In secondary 

town centers and in consolidated clusters, it means sharply limiting the use of private cars in a 

people-first perspective, to be implemented with 20 or 30 km/h zones. These ‘proximity bubbles’ 

are then connected by several short and medium-distance routes (for example: home-school or 

cycle paths), and by a network of park&ride car parks to manage driven journeys that will still be 

relevant within the geographical area. A vision which is based on the Smart Mobility Network project 

for Faenza [see section 3.3.5] with the aim of strengthening the concept of accessibility by proximity, 

extending it to the surrounding area and strengthening local identities.

Among the different levels of accessibility by proximity, the distance-threshold of 800 m was selected 

as preferable. It’s a choice based on the results of the urban service accessibility analysis [see 

section 4.3.4 and section 4.4.3], where the distance of 800 m falls into a challenging range, in 

which most of the urbanized areas, especially the residential ones, could potentially achieve good 

accessibility levels with a reasonable number of updates. Conversely, the distance of 400 m shows 

very low numbers that are therefore of limited general interest (the population should have access to 

30

UNIONE della

  ROMAGNA
 FAENTINA

Figure 5.1. Diagram of the URF ‘smart mobility vision’. (source: author)
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all services within 5’ on foot, following the Swedish model of the one-minute city (VINNOVA, 2023), 

to date applied only in pilot areas), while for distances greater than 1,200 m, excessively high and 

homogeneous accessibility by proximity scores emerge. While this is a positive sign indicating good 

access to services within 20 to 30 minutes, it also highlights how reaching all the services considered 

essential throughout the territory is linked to the use of motorized vehicles.

A proximity of 800 m corresponds to 10’ on foot and 5’ by bike. An analysis of the literature shows 

that these trips have a good level of desirability, especially regarding those on foot for leisure activities 

and bicycle trips (Larsen, El-Geneidy and Yasmin, 2010). In addition, they correspond to the insights 

of the applied research illustrated in the previous chapter, which highlighted how the physical 

characteristics of Faenza and Castel Bolognese were very compatible with daily bike use.

The next steps will serve to verify this first smart mobility vision proposal in a non-linear path similar 

to the “double diamond” process used in Design Thinking (Bertolini, Clercq and Kapoen, 2005). The 

area will be mapped to investigate how accessible services and the road network are, to determine 

the size of the ‘proximity network’; to define the main connections, and to enhance the design 

principles discussed in the previous section.

5.3. Step 2: matching service and network accessibility
Creating a smart mobility vision will result in the main guidelines on the idea of a city and the level of 

accessibility by proximity to be generated.

To highlight the benefits to the local area that can be generated with more ‘smart‘ journeys, we 

consider it appropriate to combine the level of accessibility by proximity with the level of street 

accessibility [see section 4.3.4 and section 4.3.5]. As with the analysis of accessibility to services, this 

is also divided into different threshold-distances and for each of these it highlights the compatibility 

of the road network with the different types of travel. The findings in section 4.4 show that for 

distances of 400 and 800 m, the highest numbers correspond to more vibrant roads, while lower 

numbers correspond to more isolated or private roads; for greater distances (e.g. 6.7 km and 10 

km), high numbers correspond to the main connecting arteries while low numbers correspond to 

street network areas with neighborhood, residential or commercial streets.

The choice of the street accessibility level to be combined with the accessibility by proximity level 

arose from a comparison of the chosen accessibility mapping and the different street network 

analyses. Each map highlights a different insight into the relationship between urban services and 

mobility spaces, and thereby differently guides the goals of the project. For example, the comparison 

with street network accessibility maps for low threshold distances (e.g., 400 or 800 m) analyses 

the potential of the road network for short and medium distance travel, and relates the density and 
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Figure 5.2. Extract of the accessibility map of Faenza using the threshold distance of 800 m. The 
map merges figure ground, service accessibility and network accessibility analysis. (source: author)

Figure 5.3. Extract of the accessibility map of Castel Bolognese using the threshold distance of 800 
m. The map merges figure ground, service accessibility and network accessibility analysis. (source: 
author)
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variety of urban services with the spatial characteristics of the network: more or less connected, 

more or less compatible with cycling and walking. In comparison with higher numbers (e.g., 6.7 km 

or 10 km), on the other hand, the potential of the road network for longer distances is investigated, 

highlighting the parts of it which are most compatible with this type of travel. Among the various 

possible options, we believe the comparison between service and network accessibility with the 

same threshold-distance is the most direct if we wish to verify the degree to which the mobility 

spaces are compatible with the smart mobility vision and the level of accessibility that it is designed 

to foster.

Although the choice of the street network accessibility level was presented for greater display clarity 

as subsequent to that of service accessibility, in reality it is a back-and-forth process in which both 

analyses influence each other. For example, while the results of street network analysis show that 

the topology of mobility spaces is more closely correlated to a different service accessibility level than 

initially thought, it can still be an important factor in evaluating other scenarios.

The combination in a unique map of service and street accessibility creates a hybrid pattern that 

involves streets and ‘urban elementary units’. Among the several typologies found in the literature 

it can be classified as a contour-based accessibility analysis, which is a widely used measure 

characterized by its undemanding computation effort and the clarity of its representation on the 

map (Bertolini, Clercq and Kapoen, 2005; Geurs and Van Eck, 2001). More specifically, the choice 

of combining service and network accessibility aims to highlight the role of the physical dimension of 

the land and its urban services. The juxtaposition of ground figures, service accessibility and network 

accessibility [Figure 5.2, 5.3] creates a mapping of the area that synoptically highlights the range 

of urban services present in an area, the physical characteristics of mobility spaces and the urban 

fabric. It’s a choice that goes against heatmaps or unique macro-indicators – often reported with 

gravity-based accessibility measures, maps that divide the territory into equal parts and associate 

an accessibility level to each – to maintain the physiognomy of the territory, in particular the ‘urban 

elementary units’ and mobility spaces.

The mapping of the land described above plays a fundamental role as a tool to support the town 

plan. In fact, the analyses make it possible to combine the consolidated interpretation of the urban 

morphology in terms of uses, density, and building types with a verification of the local accessibility 

conditions, the quality and quantity of the urban services present, and the main characteristics of 

the road network. It’s an interpretation of the urban space which promotes innovation in the design 

of mobility spaces because it introduces indicators closely linked to the themes of innovation, urban 

identity, and urban well-being. Secondly, the representation of the urbanized territory by areas and 

accessibility networks makes it possible to connect the various cases, creating an ‘accessibility grid’ 
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Figure 5.4. Service accessibility and network accessibility analysis in the whole municipal territory of 
Castel Bolognese (left) and Faenza using the threshold distance of 800 m. (source: author)

that classifies the various local areas by accessibility to services and their roads. This solution is similar 

to that proposed by the Road Task Force in London in 2012, which organized the roads considering 

the ‘movement’ and ‘place’ function of each road (Champion, 2016). Although both approaches 

need to combine a bottom-up and top-down perspective, the ‘street type family’ of London is 

linked to different sets of street functions (e.g., moving, living, unlocking, functioning, protecting, 

and sustaining). In this case, we preferred to refer to the physical characteristics of mobility spaces, 

in particular to the urban services offered and the topology of the road network, as they are more 

directly connected with the field of application of the town plan. Given the need to define a simple 

and flexible design roadmap, we believe that the theme of functions should be analyzed especially in 

the design phase, similar to what is documented in the case studies [see chapter 3].
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In the relevant zones of Faenza and CB, street network analyses were carried out for the main 

threshold-distances, comparing them with the level of accessibility to the services chosen previously, 

i.e., 800 m. Street network analyses have made it possible to detect that the values associated with 

some road sections (e.g., the road that crosses the old town of Faenza from north to south, the section 

of Via Emilia that intersects the urban area of CB) remain high over several threshold-distances.

To understand the reasons behind these particularities, potential correlations with the characteristics 

of the urban fabric were sought. Comparing the sections with this value category and the urban 

fabric, in most cases they corresponded to elements of the road network that have played a central 

role in the development of these cities – e.g., Via Emilia, the cardo of Castrum Faentino – while in the 

other cases they correspond to fulcrum areas between different parts of the city – e.g., the entrance 

to / exit from the town center, passage from the old town to the well-established urban fabric. We 

infer that, for roads of this type, an assessment must be made on a case-by-case basis to correctly 

frame the values collected.

Based on the assessment of the data illustrated above, we went on to choose the street network 

analysis to be included in the service accessibility map. Among the various options, we have selected 

the one relating to a threshold-distance of 800 m because it investigates more in depth the degree 

to which the road network is compatible with trips similar to those chosen as priorities in the smart 

mobility vision. The map [see Figure 5.4] is fairly clear: very different situations arise between urban 

centers and hamlets.

– The urban centers of Faenza and Castel Bolognese have high values in terms of accessibility 

to services, with a road network which is quite compatible with proximity trips. In particular, 

the two old towns have the highest concentration of services and a road network connected 

with several vibrant streets;

– The industrial and service areas of Faenza and Castel Bolognese show different accessibility 

conditions. In the industrial areas, while presenting the entire range of values in the street 

network analysis, the service accessibility level is quite low; in tertiary areas different metrics 

are found, with medium-high values of accessibility both in terms of essential services and 

street networks;

– The hamlets on average rank low in terms of accessibility to services, and low or intermediate 

in terms of the street network analysis. The only exceptions are the much larger hamlets of 

Faenza, Granarolo and Reda. The first hamlet’s ranking is intermediate in both indices with a 

slight increment in the old town; the second, smaller hamlet has intermediate and medium-

low values in both indices;

– The undeveloped area, marked in white, is characterized on average by a low or poor level of 
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street network accessibility. The only exceptions are some areas mostly near the hamlets or 

outliers, such as those along the motorway axis.

These results clearly show the different relationships between immediate accessibility and territorial 

accessibility [see section 4.4.2] in small and medium-sized towns. The centers of Faenza and Castel 

Bolognese and the main hamlets can become areas where immediate accessibility by proximity can 

be experienced, with territorial accessibility models to be implemented for extra-municipal travel for 

study, work and leisure. Given that the shares of trips within the municipality are relevant – 43.4% for 

CB, 76.8% for Faenza – we believe that focusing on these trips can significantly change the current 

model of mobility. In the hamlets, where immediate accessibility to services is reduced, accessibility 

by proximity can aim to satisfy the main needs to be integrated with the use of motorized vehicles at a 

higher quotient than in the previous case. In undeveloped areas, it is worth noting the difficulty in fully 

achieving accessibility by proximity. Aware that this is a much smaller population share compared to 

the first two areas, we stress the possible perspective of these zones within the smart mobility vision 

proposed in terms of mobility. In these areas, we believe that the mobility model can hardly disregard 

the use of motorized vehicles, and that the first step to take is to organize these journeys in a more 

sustainable, safe and inclusive way.

In order to turn these observations into useful guidelines for the next steps, we have created a local 

accessibility grid which catalogues the main patterns highlighted in the mapping of the land. It’s 

an analysis method already investigated in the literature (Marshall, 2005) to find possible common 

guidelines or directions among the many solutions available. In this case, the patterns highlighted in 

the mapping of the area were organized according to the level of accessibility to urban services and 

the road network, to represent the diversity of urbanized areas in small and mid-sized towns and to 

recognize the different functions of the broad domains indicated in both axes.

Figure 5.5 highlights the accessibility grid with its patterns. The patterns were chosen because 

they are representative or correspond to the most recurrent urban fabric, and aren’t necessarily 

exhaustive. Indeed, we recognize the variety within a given accessibility pattern, considering a certain 

flexibility within the above mentioned parameters. The different patterns that make up the grid can be 

interpreted by their service accessibility level:

– Low service accessibility. In this range, urbanized areas are represented with access to a reduced 

number of services (>13 POIs, average: 20). These are mainly marginal areas, hamlets and 

industrial areas. In particular, areas with low street and service accessibility are marginal areas 

and isolated hamlets, while areas with an average level of street accessibility can be associated 

with hamlets close to larger centers or hamlets along the main connecting roads. Areas with a 
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medium-high level of street accessibility, much less than in the two previous cases, deviate from 

the previous cases, mainly indicating industrial or commercial areas. These are areas that are well 

connected to the road network even for short journeys but have limited accessibility by proximity.

Interpretation of these patterns makes it possible to deduce a series of mobility needs. The 

first concerns the connection to services, with the first two patterns highlighting the need to 

increase the current offer, while in the third pattern it may not be considered necessary based 

on the intended use. The second concerns the characteristics of the road network in these 

areas. Compatibility with short trips, which in most cases is found on intermediate or low 

levels, can be increased through infrastructural changes, or it may bring out the need to be 

deployed on longer routes and consequent smart mobility solutions. A final topic of reflection 

concerns the urban identity of these places. While industrial areas are often labelled as non-

places, hamlets are isolated places that may have their own urban identity, to varying degrees;

– Mid service accessibility. The patterns in this range represent urbanized areas in which 

an average number of services can be accessed (13-24 POIs, average: 20). They 

comprise most of the urbanized areas. As in the previous case, they differ in terms 

of street accessibility. Areas with mid-service accessibility and low street accessibility 

represent residential areas built by private entities, not directly connected to the road 

network but in areas with good access to services. Areas with a mid-service and street 

accessibility are areas close to different urban services, connected to the road network 

and potentially compatible with short routes. This setting is also home to tertiary areas, 

peripheral residential areas in Faenza and CB, and the main hamlets of the area analyzed.

Finally, the areas with a high level of street accessibility, which are relatively few in the analyzed 

territory, are areas well connected to the center but not completely built. Even in this case, 

accessibility pattern analysis reveals different mobility needs compared to the previous case. 

Regarding the connection to services, the main need is to highlight in a timely manner the 

service type to be made more accessible or present, a fact that depends on the uses and 

type of urban fabric. In relation to this, the characteristics of the road network in these areas 

suggest different ways to intervene, depending on the level of accessibility. Roads with low 

accessibility scores can be viewed positively by residents, because they are safer. It is therefore 

necessary to strengthen this sense of security by promoting the street as a community space. 

Roads with intermediate accessibility scores, on the other hand, can correspond to the need 

to make it a real public space with more services and urban quality. These places also express 

different urban identities. Being peripheral areas, residential enclaves, and fractions, we infer 

that fragility can be a characteristic that these identities share, since the peripheral areas 

are subjected to transformations, the sense of security of the enclaves is induced, and the 
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hamlets risk being crushed by comparison with larger towns;

– High service accessibility. This range includes the areas with the highest density of services 

(>24 POIs, average: 20). Articulating this area by levels of street accessibility, we find that 

areas with low values correspond to cul-de-sacs and recesses in residential settings and 

old towns, while areas with intermediate levels of street accessibility correspond to well-

established urbanizations just next to old towns. The areas with the highest values in terms 

of road accessibility and services make up the old town; in the grid, Castel Bolognese was 

chosen instead of Faenza because the latter has some recesses next to roads with very high 

accessibility.

As in the previous two cases, the accessibility patterns in this case once again highlight specific 

mobility needs. In particular, design choices must be focused on maintaining and promoting the 

urban quality of these areas. Smart mobility solutions will enhance relationships between services 

and the road network, particularly in areas with high and intermediate values, promoting new mobility 
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Figure 5.5. Accessibility grid with urban patterns of Castel Bolognese and Faenza. (source: author)
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models. Contrary to what has been found in other areas, here the roads with low accessibility scores 

are complementary to the urban fabric, as can easily be seen in the old town of Faenza, and we 

do not believe they should lose this feature. With the same level of accessibility, we can make out 

different urban identities. This includes old towns, symbols of a city’s historical identity, and the 

residential areas which surround them.

From the above analysis, it is interesting to note that there is no urban fabric pattern with maximum 

values in all categories, a sign that to achieve high urban quality it is necessary to balance the level 

of accessibility to services and roads within the urban fabric. At the same time, it should be noted 

that the different patterns identified in the analysis correspond to different mobility needs in terms of 

urban services, the road network and local identity. The accessibility grid is therefore a useful design 

tool to help focus and classify the different types of urban fabrics and mobility needs, providing the 

first guidelines for the design of smart mobility solutions.

5.4. Step 3: assessing accessibility patterns
The comparative analysis of the level of accessibility to services and the road network has identified 

a series of accessibility patterns and the main mobility needs. To achieve the overall smart mobility 

vision, we expressed these findings in terms of smart mobility solutions. We then compared the 

design tools and smart mobility solutions already discussed in the previous sections with all the 

accessibility patterns to seize their respective field of application. The discussed tools and solutions 

include the most relevant street innovations [see section 1.2.1], the smart mobility solutions cited in 

the literature review and in the most relevant EU smart mobility programs [see section 2.5], and the 

selection of smart mobility applied research conducted in the URF [see section 3.3].

The selected interventions were divided into three main categories: those concerning the bicycle 

network, those concerning the road network more generally, and those involving the urban services 

network in the area. The interventions concerning the community, although present in chapter 3, 

have not been included because they do not directly relate to the scope of this section. These tools 

and solutions range from short-term affordable interventions to more cutting edge technologies and 

consistent economic investment. Many of them – especially the ones resulting from applied research 

– have been already tested or designed for this zone, and their application needs to be intensified or 

broadened in scope. Other tools have been tested in other contexts and may need to be assessed 

to match the specific needs of the research area. Thus, we would also stress the fact that all of the 

listed tools and solutions are not exhaustive. They do not include all street design solutions, cutting-

edge technologies or mobility policies of the whole smart mobility panorama. Rather, these tools and 
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solutions are a selection from our literature review and our research experience in this field, aiming to 

provide well-tested key examples that can effectively improve smart mobility in small and mid-sized 

towns.

In order to associate the discussed solutions and design tools with accessibility patterns, we 

analyzed the scope of experimentation of the different measures (means of transport, behaviors, and 

infrastructure) and which of these actually had an impact on the accessibility grid. Given that the grid 

is based on the physical characteristics of the mobility spaces, such as the topological composition 

of the spaces and the position of the POIs, it was evident that the solutions regarding vehicles 

and services did not affect the accessibility grid. In order not to exclude them from the analysis 

while maintaining the attention on urban design issues, we have analyzed the interventions focusing 

on their potential impact on service and street accessibility, their synergy with innovative mobility 

options, and their compatibility with means of transport.

Impact on service accessibility checks whether the measure investigated can increase the number of 

services for each of the five categories indicated in the methodological framework [see section 4.3]. 

The findings highlight how the various actions can also have a significant impact on increasing the 

level of accessibility by proximity to urban services, provided that urban services such as walking bus 

stops, neighborhood bookstores, social care services, spaces for cultural events, green spaces and 

playgrounds, and smart lockers or spaces for e-commerce are created in mobility spaces.

Impact on street accessibility checks whether the investigated measure can effectively change the 

topological structure underlying the accessibility modifications [see section 4.3.5]. This can be done 

by changing the intersections in the selected area or by changing the road layout. The findings 

confirm what is intuitive, namely that only major structural interventions can change this indicator. 

In addition, modifications to the road layout or limitations on the number of vehicles (e.g. LEZs or 

shared streets) can only have an impact to the extent that they alter the road graph. This on the one 

hand highlights the importance of the choice and construction of the road graph (e.g., whether to 

consider roads for pedestrian use only, or whether to take the road axis or weigh it with the different 

destinations of use), yet on the other hand it gives a lot of importance to the design phase, serving 

as a preliminary analysis of the topography of the road.

Synergy with mobility services investigates whether these measures can promote the smart mobility 

solutions identified in the study. To make them easier to interpret and analyze, the solutions proposed 

in the previous sections have been grouped by macro-themes. The analysis criteria were as follows: 

if the measures can offer physical support for e-services, if they can be included in MaaS platforms, 

if they can be implemented with IoT solutions and generate useful data in this area, if they can be 

spots which increase local connectivity, if they encourage the adoption of smart parking solutions, if 
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they are measures that require a mobility app, and if they provide support for the creation of smart 

communities. The results highlight how smart communities, MaaS and IoT are the most recurrent 

solutions. To properly interpret this data, it is necessary to remember what has already been underlined 

in the literature review section: that is, while the economic investment can be limited in the first case, 

in the other two, the investment is more substantial and has limited its use. Another element of 

interest is that the field of connectivity and e-services is limited in its compatibility, although regional 

policies and the literature indicate them as an important element (Manzini, 2021). One reason for this 

lies in the structure of the analysis, designed to recreate the conditions of ‘accessibility by proximity’ 

rather than virtual proximity, which is more difficult to detect and promote through town planning.

Compatibility with means of transport detects which of the proposed infrastructural upgrades 

can expand the transit potential of the various transport systems. The findings highlight how road 

innovations do not exclude any vehicle types a priori, but rather reduce the importance of motor 

vehicles in favor of active mobility. On this last point, the measures designed to strengthen the 

cycling network highlight that the most recurrent solutions are those of shared mobility, micromobility 

and drones. Once again, these results must be framed in light of what is illustrated in the previous 

sections, i.e., how these solutions are promising but respectively do not belong to the local mobility 

culture, their widespread adoption is limited as they are easily replaced by privately-owned e-bikes, 

and their use is limited due to legal and technological constraints.

Lastly, for each of them, a qualitative analysis was carried out on the relationship between the 

individual measures and the main dimensions of civic identity. Similar to what was done in other 

sections of the study [see section 2.4.1], we considered physical settings, activities and meanings 

as the three overarching domains of our analysis. Despite the limitations of a qualitative analysis, the 

results show that the interventions, principally affecting to the physical aspects of the zone, mainly 

involve the ‘physical settings’ category. The second most frequent category is that of local needs, 

which can be activated if the measures meet the specific needs of the context. The ‘meanings’ 

category is the least common because it is more difficult to activate as some interventions are 

complex enough to require the involvement of technicians, stakeholders and the local community. 

After analyzing the opportunities and limitations of design tools and smart mobility solutions, they 

were associated with accessibility patterns to verify the compatibility of the measures and urban 

fabrics and to draft design guidelines. Annex 3 illustrates the findings.

5.4.1. The LL LM patterns

LL LM patterns have a low average level of accessibility and correspond to the more or less isolated 

hamlets found in the area studied. The changes in the plan concerning the bicycle network, the road 
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network and the services selected for this area are designed to meet local mobility needs. Changes 

to the cycling network (soft trails, leisure cycling, cycle paths) create an active mobility-by-proximity 

network to offer an alternative to the use of private cars for leisure and work. Changes to the road 

network, to be applied to the roads considered most significant, improve connections to urbanized 

areas (the car park network) and social networks (shared roads, 20 km/h zones) to enhance local 

identity. Changes to urban services are designed to bring innovation to existing ones, transforming 

them into proximity hubs, and to implement them through urban micro-services compatible with 

different features, such as apps and sharing spots.

These changes update the existing mobility model by creating a different mobility user experience, 

one the hand increasing the number of local services available, and, on the other, altering a road 

network that is incompatible with proximity travel. Nevertheless, we note that a cost/benefit analysis 

of these interventions must consider the proportion of transit at stake and therefore the level of 

proximity to be promoted. On the basis of what has been highlighted in the previous sections [see 

section 5.3], we can deduce how the attempt to enhance mobility by proximity concerns a reduced 
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number of trips, mainly those pertaining to free time and short trips, leaving the main portion to 

longer trips to the main town centers. The crucial role of services (e.g., e-services) and vehicles 

(SMs, electronic bikes, DRT, CAVs) comes to the fore, while highlighting how the analysis of the case 

studies [see section 3.3] has shown that they can coexist in a mobility-by-proximity setting.

5.4.2. The LH pattern

The LH pattern, which is scarcely present in the zones analyzed, basically concerns industrial 

and service areas. Even in this case, the design actions are directly linked to local mobility needs. 

In particular, changes to the bicycle network aim to connect these areas (which are often poorly 

incorporated into the surrounding urban fabric) with the existing bicycle-pedestrian network. Smart 

parking updates the road network to reduce parking areas and to better align their reuse with the 

objectives of the smart mobility vision. Changes to the services offered are designed to complete 

what is currently provided, offering small, specific hubs to support the needs of city users (e.g., 

lockers, charging stations, etc.).

These changes are intended to update the existing mobility model mainly by increasing the level of 

reachable proximity services. No changes to road accessibility have been proposed, due in part to 

the medium-high numbers associated with this pattern and because we believe it is more effective 

to focus on mobility services or vehicles, as illustrated in chapters 2 and 3. It is also for this reason 

that there are fewer changes compared to the LL LM patterns. Applying these considerations to 

the smart mobility vision, we can see how selecting the project actions to adopt is motivated by the 

objective of reconnecting these areas to the service and active mobility networks to promote greater 

proximity where possible. As in the previous case, however, it should be underlined that the cost/

benefit assessment must consider the share of travel potentially affected by these measures. Given 

that motorized transport will continue in these areas, we believe that the promotion of alternative 

means of transport to private cars (e.g., SM, electronic bikes, DRT, CAVs) will play a fundamental 

role, in addition to the infrastructural changes described above, if the smart mobility vision is to be 

achieved.

5.4.3. The ML pattern

The ML pattern corresponds to car-centered suburban developments disconnected from the main 

road network. As indicated in the analysis of mobility needs, the selected changes are designed to 

improve neighborhood quality. Modifications to the road network through lower speed limits, the 

incorporation of school transport and the road layout are designed to increase the sense of safety 
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and to make it easier to cross the street. Updates to the services provided are designed to respond 

in a timely manner to the possible lack of urban services with proximity service hubs. Given the type 

of urban fabric which has given rise to this accessibility pattern, we have tried to update these areas 

rather than alter the bicycle-pedestrian network.

These modifications improve the existing mobility model by incorporating the services currently 

provided and by encouraging a shared use of the road. We have tried to limit changes that might 

increase road accessibility as we believe that the relative isolation of these areas is a feature sought 

by the inhabitants, one that gives rise to greater privacy and safety. Changes to the roads mainly 

impact their layout, proposing solutions which are already proven, such as shared roads, which can 

in turn create improvements given their synergy with mobility services and vehicles. In particular, 

smart communities and shared mobility are solutions compatible with the specific needs of these 

areas, improving their street ecology. Applying these reflections to the broader framework of the 

smart mobility vision, we can envision these areas as places in which to generate a new sense of 

community based on values shared by residents and city users. The aim is to strengthen the sense 

of proximity, particularly in terms of social ties. In this sense, the cost/benefit analysis must consider 

how these results can be achieved through temporary actions or greater incorporation with the 

services and means of transport described above.

5.4.4. The MM pattern

In the area examined, the MM pattern identifies secondary towns and larger hamlets, the well-

established residential areas within Faenza and CB, and tertiary areas. Their mobility needs, in 

particular the need to connect to services and public spaces, and the strategic nature of these areas 

have led to the selection of changes which concern both the cycling network and the road network 

and services.

Changes to the bicycle network (soft trails, and cycle paths of all types) strengthen infrastructure 

to promote active mobility for trips of different lengths, for both leisure and work. The updates to 

the road network are in-line with those discussed in the LM and ML patterns; they promote the 

creation of social networks (shared roads, 20 km/h zones, etc.) to enhance the local identity. Lastly, 

modifications of urban services concern both the enhancement of existing ones and the inclusion of 

targeted smart urban services. They can be integrated with those identified in the other patterns to 

improve service quality.

These modifications improve the mobility model both in terms of accessibility to services, incorporating 

what is not available and updating existing services, and in terms of accessibility to the road network 
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by promoting better connections with the existing network and a different road layout. With a view to 

a cost/benefit analysis, it should be stressed that the range of modifications proposed must be pared 

down to those most compatible with local mobility needs and the characteristics of the urban fabric. 

Within the smart mobility vision, these places can be seen as proximity centers, equipped with all the 

essential services and connected to each other by cycle paths or shared mobility, and can make a 

decisive contribution to reducing the use of private cars.

Compared to the other patterns considered above, the ability to strengthen the character of these 

centers is specific to the town plan, creating mobility spaces that, in addition to improving accessibility 

to roads and services, create identity-constituting, safe, and inclusive spaces.

5.4.5. The MH pattern

The MH pattern, though rare in the analyzed landscape, corresponds to areas which are currently 

being completed, well connected to the center but not yet fully built. The proposed modifications and 

the approach are in line with those of the ML pattern, designed to improve the existing mobility model 

by increasing the services provided through specific modifications and by promoting a road layout 

that privileges more vulnerable road users. Given that these areas are limited in number and not yet 

completely built, also in this case they can become places defined by a new relationship between 

roads and the urban system, similar to the experiments seen in chapter 1.

5.4.6. The HL pattern

The HL pattern mainly identifies the backroads within the historical urban fabric, those with lower 

urban intensity which counterbalance the most vibrant streets in these areas. As this pattern doesn’t 

particularly affect the quality of mobility spaces and is closely linked to the HH pattern, it will be dealt 

with in that section.

5.4.7. The HM pattern

The HM pattern corresponds to well-established urbanized areas adjacent to old towns. The 

modifications proposed are designed to meet the identified mobility needs, mainly linked to the need 

to improve urban quality in these areas through smart mobility.

The actions selected concern the bicycle network, the road network, and services, and are not unlike 

what was outlined in the MM pattern. With regard to the cycling network, the prescribed actions are 

designed to reinforce and connect the existing network to boost active mobility for both leisure and 

work. Changes to the road network are intended, on the one hand, to reinforce civic decorum and 
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the identity of the neighborhood, and, on the other hand, to reorganize the rest areas by managing 

incoming journeys with ground-level car parks or park&ride locations. Finally, changes to urban 

services seek to broaden the current broad panorama by including targeted smart urban services. 

Also here, they can be incorporated with those mentioned in the other patterns to improve service 

quality.

These changes upgrade the current mobility model to improve the level of road accessibility and the 

quality of the street layout and of services. Compared to the areas previously analyzed, improvement 

here does not arise from a quantitative point of view but from a qualitative one. Accessibility to 

services is improved with new services (e.g., smart walking buses, smart benches, etc.) or existing 

ones (e.g., stands for children) which better meet the needs of the local community and city users. 

Road accessibility is not substantially modified, since this pattern corresponds to well-established 

built areas, though changes to the street layout are proposed to reorganize road user priority rankings. 

A cost/benefit analysis will need to consider the above elements and the number of residents and 

city users potentially affected by the changes. With a view to the smart mobility vision, these places 

are of strategic importance as they can already be redirected, with a few changes, to accessibility by 

proximity. On the one hand, this makes it possible to promote models of mobility by proximity which 

already exist (at least in part), given that bike use is already widespread in these areas [see chapter 

3]. Secondly, the density of buildings and dwellings can make it possible to implement weightier 

solutions from a technological and organizational point of view. The means of transport and mobility 

services to be implemented, from shared mobility to CAVs, from the smart community to MaaS, play 

a strategic role and must not be the end but the means through which to create neighborhoods with 

widespread accessibility by proximity.

5.4.8. The HH pattern

The HH pattern corresponds to the central areas of Faenza and Castel Bolognese or the two old 

towns. The former, which is more extensive and complex, alternates high road accessibility scores 

in the main streets and low scores in the secondary streets, while being characterized by high 

accessibility in all service categories. The latter, which is less expansive, has medium-high scores 

in the various road branches and a high level of accessibility to services compared to the average, 

although much lower than the center of Faenza (54 v. 170 POIs).

How can we upgrade this type of urban fabric, which is already characterized by a high degree of 

accessibility to services and the road network? As in the previous case, the objective is to reinforce 

the quality of these scores through interventions involving the cycle network, the road network, 

and services. While for this last point the focus is similar to that of the previous pattern, it is also 
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true that the relationship between these types of built areas and the road network presents some 

differences. The main one is the possibility of limiting the number of cars which can enter the town 

center, to enhance active mobility on the one hand and on the other to regulate parking with a series 

of park&ride car parks arranged along the perimeter of the old town. The regulation of access to 

the old town can be pursued in a more targeted way, with a law that doesn’t exclude the entry of 

motorized vehicles into the center a priori, or in a more radical way by introducing a car-free zone in 

the old town. We can also note that the historical urban fabric is structurally compatible with mobility 

by proximity and at the same time has enough flexibility to adapt to means of transport and services 

which are completely different from those of the era in which its urban layout was defined.

Bringing these ideas back into the broader framework of the smart mobility vision, we can see these 

areas as exemplary places, places where we can even try out radical solutions that foster reflection 

on the current mobility model. As in the HM pattern, the cost/benefit analysis will have to consider 

an increase in urban quality and also the number of citizens and city users potentially affected by 

the changes. Another is the exemplary nature of the plan which, by modifying the image of the old 

town, affects the urban memory of the city and its civic identity. Again, reflection on the means of 

transportation and mobility services to be promoted must be based on the values expressed in the 

smart mobility vision.

Further examination of the compatibility between the selected measures and accessibility patterns 

reveals interesting elements regarding the applicability of the smart mobility vision, the impact on 

road accessibility and services, and potential set-ups of mobility spaces.

The various interventions proposed differentiate the roles of the various patterns in the smart 

mobility vision. The objective is to identify and enhance the different forms of accessibility by 

proximity within the area under consideration. The central areas (HH patterns) exploit the density 

of housing and services to propose bolder changes both from a technological point of view (IoT) 

and from a behavioral point of view (LEZs). Well-established built areas and secondary centers 

(MM, HM patterns) enhance the existing accessibility conditions with upgrades that combine digital 

technologies and physical interventions to complete the services provided and to improve the street 

layout. The most reserved or to-be-completed areas (MH, ML patterns) reinterpret their character in 

light of the proposed changes, becoming places in which to try out community mobility or implement 

a different relationship between roads and the build environment. The industrial zones (LH pattern) 

are reconnected to the service and active mobility networks. Hamlets and peripheral areas (LL, 

LM patterns) promote accessibility by proximity for short routes and leisure time while also helping 

to reorganize private road mobility. In this way, the ‘proximity network‘ described in section 5.2 is 

characterized, indicating changes which will help develop the various areas and the connections 
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to be reinforced. Compared to the X-minute city model of urban areas, there is a greater variety of 

contexts and a vision of technological innovation linked to the objectives of the overall vision.

The framework of the proposed interventions has a different degree of impact on accessibility to 

roads and services represented by the accessibility grid. The improvement of accessibility to services 

is present in different forms in almost all the patterns investigated. While in the hamlets and peripheral 

areas the interventions are designed to reconstitute adequate services so as to reduce unnecessary 

travel, in the more central areas they are designed to bring existing services closer to the specific 

mobility needs and help create even more efficient services. Conversely, interventions that affect 

accessibility to the road network are more limited. This may be due to the type of analysis conducted 

which, for the reasons indicated in the methodology [see section 4.3], detects the topological 

compatibility of the road network with the different transit classes rather than investigating the micro-

layout of the roads. Another reason is that, especially in small and medium-sized towns, the main 

levers which can affect the road network are particularly linked to regulation (e.g., car-free zones, 

20 km/h zones) rather than to changes to the network itself. While on the one hand this makes it 

possible to detect only part of the proposed interventions, on the other hand we consider it useful to 

an initial analysis of the road network, which can be explored more in detail in the town plan.

5.5. Step 4: from patterns to mobility spaces
By comparing the interventions chosen for the individual patterns, a few useful guidelines on possible 

mobility spaces arise.

Firstly, the need to strengthen the active mobility system, through means of transport, infrastructure, 

and behaviors – especially for easily accessible journeys on foot and by bike (<1 km). The selected 

interventions offer an overview of the main solutions, from bicycle paths to connect the most distant 

or busy areas, to the promotion of leisure and fitness routes and itineraries, to the creation of routes 

with smart road signs to increase the safety and quality of the mobility experience in the busiest or 

central areas. The urban fabric itself has influenced the interventions chosen, confirming the close 

correlation between cyclability and historical built areas.

Changes to the active mobility system are combined with those pertaining to the road network, 

which embody in greater detail the proposal made in the smart mobility vision [see section 5.2]. 

The aim is to make urbanized areas compatible by creating widespread accessibility by proximity. 

Inclusive and people-centered roads, which in the central areas improve people’s sense of security 

through the creation of LEZs or 20 km/h zones, are transformed in nearby areas to accommodate 

new types of vehicles, urban services or school transport; in the hamlets and peripheral areas, 

they reinforce the local identity through timely interventions to redevelop the roadway. Most of them 



Chapter 5
Smart mobility design guidelines

186

propose changes the current street layout, promoting traffic calming solutions or testing little-used 

layouts at the national level such as shared streets. Despite the results of the trial described in 

chapter 3, the data from the literature confirm how it can be useful to focus on this area to promote 

accessibility by proximity.

Interventions to existing networks are combined with those of parking management and the 

optimization of parking spaces. The main areas concerned are the peripheral and central areas. While 

in peripheral areas the proposal is to optimize vehicular traffic through a reduction in the necessary 

journeys and parking management systems in sensitive areas, in central areas, the creation of multi-

modal car parks is proposed, combining them with smart parking solutions to promote intermodal 

transit. These considerations take into account a short-term evolution of the means of transport, with 

the limited replacement of travel from private cars to active mobility. The spread of EVs and CAVs 

may radically change these considerations and will require additional research in the future. However, 

as indicated in section 3.3.8, to play an active role in innovation, the meshing of the urban fabric and 

new means of transport must always be in dialogue with the city identity and development vision.

All these design choices are combined with urban services and smart mobility solutions. In urbanized 

areas, they are implemented similarly in terms of quantity, maintaining different characteristics in 

relation to the specific conditions of each individual pattern. In areas with specific needs (LH, ML, MH 

patterns), the number of modifications is limited to those which are strictly necessary. In all cases, 

the role of urban services is fundamental in small and medium-sized towns, both in physical terms 

(e.g., mobility hubs, ride-sharing benches), because it constitutes a network of services that qualifies 

mobility spaces, and in intangible terms (in particular, e-services, mobility platforms and smart 

communities), because it favors relationships in zones with low population density and services.

5.6. Step 5: implementing the roadmap
5.6.1. Identifying areas of need

Identifying the areas where design actions are more needed is an essential step because it allocates 

available resources, which are more limited than in urban areas, to areas considered most appropriate 

reducing inequalities in accessibility. Local communities, designers and administrations, usually have 

a deep knowledge of the most relevant locations.

The territory map in terms of service and street accessibility [see section 5.3] can offer quantitative 

support to comments and observations, helping us better understand the specific needs of different 

areas and select the places which should have a higher priority.

A map of the zones which includes urban services, roads, and travel distances makes it possible to 

more accurately identify the accessibility gaps of different locations. These gaps may be related to a 
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Figure 5.7. Design concept for a future “slow route” connection between Castel Bolognese and 
Faenza that runs along the Via Emilia and the surrounding rural road system. (source: author)
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specific service domain, or their street condition may be related to the selected level of accessibility 

by proximity. For instance, a few urban services compared to the nearest urban areas or a street 

pattern that does not match short trips.

In addition to helping to identify specific areas, this gap analysis provides further guidelines on the level 

of accessibility and urban character when compared with the ’accessibility grid’. The accessibility 

grid can be used as a valuable support when identifying the most compatible measures in similar 

contexts, assisting designers and acting as a first basis for discussion for local communities and 

stakeholders.

With regard to the geographical areas covered by this study, most of the industrial areas and hamlets 

have a low level of accessibility to services (>13 POIs, average: 20) with the latter characterized by a 

medium-low level of road accessibility. Another possible interpretation concerns street accessibility in 

residential areas, checking the parts less compatible with proximity services. Or, one could investigate 

the central areas, detecting the places where, whilst performing well in terms of accessibility, an 

adequate street layout is lacking. The analyses presented above offer different interpretations of the 

landscape and possible strategies for change, to be contextualized in the smart mobility vision and 

in constant dialogue between stakeholders, public authorities and the local community.

5.6.2. Creating an action plan

After identifying the areas of need, an action plan should be created. The Action Plan should indicate 

the different actions to be performed in the relevant planning cycle. Given the examples of the 

previous point, an Action Plan can concern the improvement of accessibility to services in industrial 

areas, trial implementations of e-services in hamlets, or the modification of the street layout in central 

areas. Each project associated with the Action Plan should indicate the current conditions of the site 

in terms of accessibility and mobility needs, a description of the proposed design actions, and their 

impact to achieve the smart mobility vision goals. According to Büttner et al. (2022), ‘Action plans 

usually include “what”, “who” and “when”. After identifying the areas of need in your city, the action 

plan should consider: actors’ responsibilities, a timeline for activities and measures, and budgets 

to achieve the main vision objectives that would be depending on each city context and needs. 

Additionally, it should include a citizen’s engagement process and evaluation plan that runs even 

before and after street interventions are implemented.’ In the following, the objective is to coordinate 

the various actions on the ground in the Action Plan with a specific focus on a single need of the 

smart mobility vision.
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5.6.3. Design phase and implementation

The timeline of the Action Plan indicates the single design actions. With this as a starting point, the 

projects address the double challenge to contribute to the Action Plan goals while providing a visible 

change in the city in a shorter time span.

Since they are mostly brand-new solutions in this territory, every design action is often divided into 

multiple steps according to tactical urbanism principles. The design pipeline does not examine 

a measure’s implementation just once, but instead adds immediate measures such as street 

experiments and localized street interventions that prove to have positive outcomes in a shorter 

period of time. This method of intervention, in a long-term strategic vision, can allow stakeholders 

and local communities to monitor, gather feedback, analyze, and obtain useful insights for the next 

design steps. This makes it possible to optimize resources for the project and monitor the various 

design actions within the Action Plan.

Regarding the relationship between the accessibility patterns and the single smart mobility solutions 

analyzed in section 5.4, we can see how the project consists of adding, incorporating, and hybridizing 

the various solutions, bringing them back to the urban scale to concretely realize the smart mobility 

vision. In this process, we believe that the key design principles illustrated in section 3.4 can remain 

the same even in the context of the smart mobility vision. This is because the key design principles 

refer to interventions proposed for small and mid-sized towns and are based on the key elements 

of the smart mobility vision. Among these we point out the role of proximity to essential services, 

indicated as the main element when creating physical relationships and generating a sense of 

community and urbanity, and walkable and cyclable streets, an important factor even in small and 

medium-sized towns where many journeys can be replaced by cycling or walking. In addition to 

achieving the smart mobility vision, the key design principles are crucial factors for the improvement 

of urban quality.

In addition to the key design principles, the smart mobility project connects mobility domains – 

vehicles, infrastructures, and behaviors. Just think of two of the applied researches mentioned in 

Chapter 3: a smart community for home-school transport that creates an opportunity to invest in 

infrastructure and reduce the use of private cars, or the creation of experimental shared roads to 

promote a new business model and greater road safety. In this perspective, we can see how the 

‘smartness’ of these projects lies above all in the ability to incorporate the different ways in which the 

city is ‘smart’, and grasp how these relationships affect mobility spaces. The use of technological 

solutions (CAVs, MaaS, AI) is a powerful accelerator of innovation, though it is not a necessary 

condition for their activation, especially in small and medium-sized towns.
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Finally, we want to emphasize that these projects have an impact not only quantitatively (for example, 

by improving accessibility or creating new services), but also qualitatively, affecting the urban identity 

of the geographical area. Being a fundamental area but difficult to describe fully in an analytical way, 

we have noted how the analyses of accessibility to services and the road network illustrated above 

come to identify the areas potentially involved (the physical setting, meanings, activities), while the 

design action has the ability to concretely shape local urban identity. The choice of materials and 

shapes, the relationship with the context and historical memory, the involvement of all or part of the 

local population, and the degree to which technological solutions are incorporated are just some of 

the factors that can change the inner character of the place.
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6.1. Conclusions
This reseach showed how promoting Smart Mobility projects in small and mid-sized towns can 

improve the service and street accessibility of territories, and build innovative scenarios capable of 

leveraging the opportunities of the ongoing environmental, social, and technological revolution. In the 

Italian context, this need is even more pronounced because the territory is predominantly composed 

of small municipalities. Activating these processes can have a significant impact on managing 

shrinking phenomena and population aging processes that characterize these areas.

To address this need, we have proposed design tools - case studies, analyses, guidelines - that 

bound the physical dimension of the territory, its service accessibility, and the most effective smart 

mobility solutions in small and mid-sized towns. An inclusive approach based on a careful analysis 

of the current state of the art, main findings in literature, and a series of applied research conducted 

in our study field.

In the first chapter, besides framing the research context, a series of international experiences 

congruent with the thesis’ aims were identified. The second chapter conducted an extensive 

literature review, acquiring adequate knowledge of the European state of the art regarding smart rural 

mobility and identifying a series of case studies already tested in similar contexts, highlighting threats 

and opportunities of these solutions. The third chapter illustrated a series of applied researches 

resulting from the author’s experiences related to smart mobility projects in the study area. A series 

of urban and architectural projects that promote a different mobility paradigm through the use of 

innovative urban resources, such as digital technologies. Furthermore, these applied researches take 

advantage of the design of public spaces and street layout as tools that trigger this change.

The various sources used and the conducted analyses allowed for a critical evaluation of different 

smart mobility solutions and consciously integrating them into the research. In particular, each of 

these solutions was analyzed in relation to the others to frame it correctly and highlight its potential 

contributions to achieving research objectives.

The fourth and fifth chapter explains how, starting from the knowledge acquired in the previous 
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chapters, it is possible to formulate a series of guidelines on smart mobility for small and mid-

sized towns. The adopted perspective aims to enhance proximity and accessibility, using available 

technological, design, and social resources to improve these fundamental dimensions of the city. A 

theme considered essential as it is deeply connected to the level of innovation, urban health, and 

urban identity in relation to mobility spaces.

The smart mobility guidelines illustrated in the fifth chapter develop a five-steps roadmap to put in 

practice a ‘smart mobility vision’ in small and mid-sized towns:

– The first point, in our opinion the most important, is the promotion of an innovative vision of 

the town’s future mobility, here called ‘smart mobility vision’, to understand the priorities and 

values from which to start.

– The second point is the analysis of the current level of accessibility, and the assesment with 

the future mobility vision. In this way, the territory is analyzed in relation to existing accessibility 

and urban form to understand how compatible it is with the smart mobility vision.

– The third point is the assessment of this accessibility map, identifying recurring patterns within 

the analysis perimeter. This generates an accessibility grid that orders different areas based 

on the smart mobility goals to promote.

– The fourth point is the definintion of smart mobility interventions starting from the accessibility 

patterns previously identified. The research already provides a series of smart mobility solutions 

to start from, resulting from the described researches and analyses. These interventions are 

not to be understood as ready-made solutions but as references to adapt and shape based 

on the characteristics of the context and local mobility needs.

– The fifth point concerns the design and management of the smart mobilty solutions, pointing 

the need to organize them over time and space to make them more effective and increase 

their economic and technical feasibility.

We believe that the main objectives outlined in the first chapter have been achieved. In our opinion, the 

most original elements of the research are described in the third, fourth, and fifth chapter. In the third 

chapter, a series of brand new applied researches are presented in relation to the territorial context, 

illustrating the importance of a combined use of design tools with technological solutions and social 

issues. The projects, besides increasing regional knowledge of the state of the art, represent a series 

of interesting case studies of a ‘controlled’ innovation capable of generating territorial value and 

influencing the quality and identity of places. The analyses in the fourth chapter illustrate in a series of 

maps the conceptual models and operational tools already present in the literature. The accessibility 

maps are based on the needs of small and mid-sized towns, limiting the extensive use of data and 
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elaborations often not present in these contexts, to promote the production of effective decision 

support tools for these territories. In particular, the combined mapping of accessibility to the road 

network and accessibility to urban services represents, despite all due abstractions, an interesting 

evolution in the landscape of accessibility analyses present in the literature, especially in small-scale 

contexts like the one studied.

Another element of originality in the research is the constant reference to the theme of urban identity. 

An elusive issue, that we have tried to address based on consolidated literature references and using 

qualitative analyses. We used this approach to do not trivialize the importance of this topic and its 

relevance in urban design.

6.2. Limitations and further research
At the same time, we can identify a series of limitations and recommendations for future research. 

Firstly, the possibility of investigating in more detail the classification of services, differentiating 

analyses on the different added value to each types of services. Secondly, future researches could 

further develop the relationship between accessibility and the impact it has on climate change. 
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Figure 6.1. Diagram of ‘Smart mobility design guidelines’ main steps. (source: author)
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An aspect that has dramatically presented itself in these areas with the 2023 flood. An event that 

has highlighted how the considerations proposed here cannot ignore the need for adequate risk 

management derived from events of this territorial scale. The last aspect we recommend to develop 

is the possibility of creating synergy with DESIER, the indicator that measures the level of digitization 

of municipalities in the Emilia-Romagna Region. This indeed contains several indicators linked with 

those studied in our research, such as those concerning connectivity, and can serve as a starting 

point to identify a regional ‘smart mobility readiness’ indicator based on DESIER and this research.

Moreover, we believe that the results of this research can be useful for public administrations, 

stakeholders, and designers involved in smart mobility. For public administrations, especially those in 

the Emilia-Romagna Region, this research represents a first attempt to arrange the activities carried 

out, a valuable contribution to the existing state of the art with the presentation of a series of applied 

researches in the field of smart mobility, and a proposal for design tools and guidelines useful for 

developing innovative projects and policies in small and mid-sized towns. For stakeholders, this 

research can provide interesting analyses and documents on the implementation of smart mobility 

at the European level, with the possibility of developing solutions focused on promoting smart 

mobility and territorial accessibility. For designers, it provides a more detailed understanding of the 

contribution that urban design can provide to smart mobility and the potential impacts of these 

solutions on accessibility and urban identity. 

The journey continues.
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Annexes





Annex 1
This annex provides a comprehensive breakdown of every stage of the literature review and best 

practice analysis outlined in Chapter 2. The tables included here offer a more in-depth perspective 

on the various literature sources and facilitate a wider understanding of the research methodology 

and its results.
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Annex 2
This annex contains excerpts from the final research dossiers pertaining to the applied research 

projects outlined in Chapter 3. It is provided here to facilitate a more thorough understanding of each 

individual research task and its primary design outcomes, particularly the adopted smart mobility 

design solutions. The analyses included aim to provide a more comprehensive view of the research 

context.
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Annex 3
This annex provides a detailed illustration of the qualitative analysis of smart mobility solutions 

identified in Chapters 2 and 3, in relation to the accessibility patterns elaborated in Chapter 4. These 

analyses have been included to enhance understanding of the relationships between innovative 

design solutions and their impacts on accessibility and urban identity
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Annex 4
This annex details the accessibility analyses outlined in Chapter 4. In patricular, we included here  the 

identification of POIs; the isochrone analysis for all the distances-thresholds (400 m, 800 m, 6,700 

m, 10 km); the accessibility analyses by urban service categories; the road network accessibility 

analyses for all distances-thresholds; and the comprehensive accessibility map that includes figure 

ground, service and road network accessibility for all distances-thresholds.
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