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Abstract: One of the main objectives of contemporary society and international research is to improve
the physical and psychological health and well-being of the population, especially within the urban
space. An effective approach to address this complex issue must necessarily be trans-disciplinary,
and must be framed in the broader perspective of the Science of Sustainability, in particular the
Psychology of Sustainability and Sustainable Development, as a frame of reference. The study shows
the first results of research, in terms of methodology and qualitative analysis, with the following
objectives—identification of the criteria for intervention for a healthy city design, with particular
attention to the psychological, architectural, and construction aspects, and an initial verification of
these criteria, through a case study consisting of a section of the city’s waterfront, in the city of Livorno.
This case study has enabled, both, the definition of an innovative design and implementation of
solutions, for the correct use, accessibility, and management of spaces. It provides the first evaluation
of a possible digital analyses of a waterfront, before and after intervention; and highlights the potential
and the critical aspects of the process of recovery and re-appropriation of an urban space, for a new
social life, within it.

Keywords: urban design; cities; urban health; sustainability architecture; sustainability technologies;
waterfront; psychology of sustainability and sustainable development

1. Introduction

The psychology of sustainability and sustainable development [1,2] constitutes a vital research
area as a current contributor to the trans-disciplinary perspective of Sustainability Science [3–6].
The framework of the psychology of sustainability and sustainable development [1,2,5] contributes
to broaden the concept of sustainability, by not only considering the ecological and socio-economic
environment but also by introducing a specific focus on the enhancement of the quality of life of
individuals in different environments, including the natural and built environment [7].

This perspective overwhelms the traditional definition of sustainability focused on avoiding
exploitation, depletion, and irreversible alteration, while centering on an approach of promotion,
in terms of enrichment, growth, flexible change, flourishment, and well-being. Psychology of
sustainability and sustainable development [1,2,5] calls for a complex vision regarding projects
related to natural, personal, social, and organizational environments, also including the built
environment. It then asks for reflexivity, meaning, and purpose for a sustainable development,
and the well-being [1,2,5] of people in their environments.
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Good health and well-being represent one of the seventeen UNESCO Sustainable Goals [8] for
people to reach a good quality of life. The biopsychosocial model [9], according to the definitions
of ‘health’ by the World Health Organization [10], underlines the passage of health from absence of
illness to an optimal functioning. This approach is the basis for positive healthy societies, which also
focusses on the importance of designing a healthy city that sustains well-being [2]. Using the lens of
the psychology of sustainability, we can say that sustainability of the urban space requires city designs
that helps the primary prevention of illnesses [11,12] and promotes the well-being of an individual, as
a point of reference.

Even if, at first glance, land-use planning and public health might appear to be two very different
fields, numerous research work has illustrated the effects of living spaces on emotional states (from the
psychological point-of-view) starting from the analysis of various critical issues affecting the places
where one lives, works, and moves [13–15].

Economic well-being, especially in Europe and North America, has grown steadily since the
Second World War, contrary to the degree of satisfaction and the psychophysiological well-being of
the person. Added to this is the perception of little security, a sense of not-belonging, and a feeling of
abandonment, in the individual, with a limited ability to trust others. Thus, it disregards the ability
of the European city to be a witness to the values of ‘civitas’ of the Enlightenment, where human
rights and freedom grew stronger [16]. In the urban life, the increase in chronic diseases caused by
pollution and sedentary lifestyles are also important. To make up for this, public administrations
have developed intervention policies which, in addition to controlling the environmental quality,
aim to stimulate physical activity through the design of service infrastructures, such as green areas,
or fitness and pedestrian paths [17]. There is no doubt that the development of chronic diseases is
one of the most significant public health problems in the 21st century [17]. While many types of
diseases have been primarily understood in terms of individual risk factors, there have been some
well-known attempts to contextualize diseases within an environmental framework. Changing the
behavior of individual isolation might be more difficult than modifying the environment that facilitates
and promotes them. If, in the past, the main focus was on ensuring hygiene and comfort, both in
the city and in the individual building, today the excess of comfort has transformed the symbols of
innovation of the last century—for example, elevators in buildings, or the use of private cars even for
small movements—into environmental factors that contribute to the onset of diseases, due to inactivity
and a sedentary lifestyle, such as obesity (Figure 1) and diabetes [18].
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Figure 1. Projected rates of obesity. The Organisation for Economic Co-operation and De-
velopment (OECD) projections show a steady increase in obesity rates, until at least 2030. 
Obesity levels are expected to be particularly high in the United States, Mexico, and Eng-
land. On the contrary, the increase is expected to be weaker in Italy and Korea, with obesity 
rates projected to be 13% and 9% in 2030, respectively. Obesity rates are projected to in-
crease at a faster pace in Korea and Switzerland, where rates have been historically low. 
Obesity is defined by Body Mass Index (BMI) ≥30kg/m. OECD projections assume that BMI 
will continue to rise as a linear function of time. Source: OECD analysis of national health 
survey data. www.oecd.org/health/obesity-update.htm © OECD 2017 [19]. 

It is, therefore, evident that the health of the population, as well as that of the planet, will be 
strongly conditioned by the life systems in the cities. In this context, The Healthy Cities (WHO) pro-
ject, promoted by the World Health Organization (WHO), at an international and long-term level, 
consists of the implementation of global strategies that are locally adapted, to protect the health of a 
city’s inhabitants and to promote a sustainable development, through a process of political engage-
ment, institutional change, capacity building, and planning, based on partnership and innovative 
projects [20,21]. 

This project is to be achieved through some fundamental actions, such as creating a favorable 
environment for humans, ensuring basic sanitation with access to health care, and improving the 
quality of life, objectives that could be implemented by allowing the person to be in contact with 
nature and have proper nutrition since childhood, with a minimal use of the car. This implies the 
necessity to have a direct connection between the main poles of ordinary life, such as school, work, 
gym or retail stores, and therefore, favor the development of a correct urban form. 

The impact of landscape design on chronic diseases is often discussed by comparing different 
types of urban design and assessing their different impacts on public health. In this context the ques-
tion to be asked concerns the role of the designer who, from the urban to the architectural scale, can 
be decisive. The designer will have to promote movement, both, in the open air, through the project 
of neighborhoods, roads, and open spaces that favor a slow-pace mobility, and in the realization of 
active buildings that stimulate the physical activity of people. To allow this, in the design of public 
space, the measures to be taken focus on the design of accessible pedestrian streets with high connec-
tivity, traffic reduction, attention to the landscape, lighting, rest areas, presence of water and foun-
tains, but also on the development of continuous cycle networks. Therefore, an active design is also 
of considerable importance, not only for public health but also for the environment; a similar design 
with such prerequisites, would promote physical activities, such as walking instead of driving, the 
use of stairs instead of elevators and outdoor activities. However, design sensitivity should generate 
an overall organic reasoning that not only takes into account new interventions, but also evaluates 

Figure 1. Projected rates of obesity. The Organisation for Economic Co-operation and Development
(OECD) projections show a steady increase in obesity rates, until at least 2030. Obesity levels are
expected to be particularly high in the United States, Mexico, and England. On the contrary, the
increase is expected to be weaker in Italy and Korea, with obesity rates projected to be 13% and 9% in
2030, respectively. Obesity rates are projected to increase at a faster pace in Korea and Switzerland,
where rates have been historically low. Obesity is defined by Body Mass Index (BMI) ≥30 kg/m. OECD
projections assume that BMI will continue to rise as a linear function of time. Source: OECD analysis of
national health survey data. www.oecd.org/health/obesity-update.htm © OECD 2017 [19].

It is, therefore, evident that the health of the population, as well as that of the planet, will be
strongly conditioned by the life systems in the cities. In this context, The Healthy Cities (WHO)
project, promoted by the World Health Organization (WHO), at an international and long-term
level, consists of the implementation of global strategies that are locally adapted, to protect the
health of a city’s inhabitants and to promote a sustainable development, through a process of
political engagement, institutional change, capacity building, and planning, based on partnership and
innovative projects [20,21].

This project is to be achieved through some fundamental actions, such as creating a favorable
environment for humans, ensuring basic sanitation with access to health care, and improving the
quality of life, objectives that could be implemented by allowing the person to be in contact with nature
and have proper nutrition since childhood, with a minimal use of the car. This implies the necessity to
have a direct connection between the main poles of ordinary life, such as school, work, gym or retail
stores, and therefore, favor the development of a correct urban form.

The impact of landscape design on chronic diseases is often discussed by comparing different
types of urban design and assessing their different impacts on public health. In this context the question
to be asked concerns the role of the designer who, from the urban to the architectural scale, can be
decisive. The designer will have to promote movement, both, in the open air, through the project of
neighborhoods, roads, and open spaces that favor a slow-pace mobility, and in the realization of active
buildings that stimulate the physical activity of people. To allow this, in the design of public space,
the measures to be taken focus on the design of accessible pedestrian streets with high connectivity,
traffic reduction, attention to the landscape, lighting, rest areas, presence of water and fountains,
but also on the development of continuous cycle networks. Therefore, an active design is also of
considerable importance, not only for public health but also for the environment; a similar design
with such prerequisites, would promote physical activities, such as walking instead of driving, the
use of stairs instead of elevators and outdoor activities. However, design sensitivity should generate
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an overall organic reasoning that not only takes into account new interventions, but also evaluates
the testimonies of the past during the redefinition and regeneration. In cities, in fact, there are often
places that, having lost their original function or because they have become marginal and peripheral
compared to the centers of interest, get abandoned [22]. Very often these are spaces of considerable
historical and architectural importance that, with an adequate recovery, can be saved from their
oblivion and be actively used by the population, again. In this framework, a correct design has as the
fundamental objective of guaranteeing the conditions of well-being for an individual by establishing
him as an instrument of mediation between himself and the environment, for the determination of the
optimal conditions of life, such that it refers to the design activities in the most experiential, immersive,
and dynamic aspects.

2. Principles for Designing Healthy Cities

Starting from the definitions of city, health and design, an attempt was made to outline a general
framework of study, with the aim of improving human life and the relationship it has, both, with itself
and with others and nature. These considerations lay the foundations for the definition of design
guidelines that will be applied to the case study—the redesign of a part of the waterfront of the city of
Livorno (Italy).

Today, the main problems of the city concern with a lack of security, and a sense of non-belonging
and abandonment [17]. The environment has become anonymous, especially in the suburbs, where the
places of aggregation and socialization are almost completely absent. To improve man’s psychophysical
balance we need to encourage communication, build the suburbs, on a human scale, to bring services
closer together and create safe neighborhoods. An effective response can also be given through the use
of design, both, as a means of crime prevention and as a means of encouraging well-being; design as
an instrument that can be used by policies that support an increase in the duration of old-age lived in
good health [23]. Human well-being is the main center of this reflection, which translates into various
aspects—from the physical to the emotional to the social (Table 1).

The enormous development of the city has expanded the urban spaces so much that it has attracted
on itself mechanical means of communication that have enormously changed the relationships of life in
the city. Nowadays we are faced with an urban planning of cities, where the human constant of social
life has completely vanished, creating urban structures far from the neighborly, human relationships,
which disseminate its functions and activities at considerable distances. Distances that have required a
level of complex mobility, such as the car, humiliating the natural way of achieving the objectives with
the human force only, i.e., walking. The latter always puts forward innovations in the transfer, a level
of low-pace mobility, free to stop at any point and creative in the choice of the route, unlike the levels
of fast mobility which is necessary to unite the dilated spaces of the city—forced and imposed by the
arteries of communication. It follows that roads, no matter how large, are built to meet mechanical
displacements, to the detriment of the slow pedestrian movement, with the consequence of large roads,
pedestrian areas, and narrow sidewalks. On the other hand, the mobility of the new city, evolved from
the historical city, is built around the use of the car and everything that deviates from this type of
movement is an economic compromise that is made of delays and times to be respected.
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Table 1. Design requirements for defining public spaces with a balanced well-being for the individual.

Topic Search Terms Strategy for Well-Being

city

Aggregate of buildings, more-or-less planned, arising from a
cultural, economic, administrative, and sometimes political

centralization; determined by particular historical and
environmental conditions. Inhabited center of notable

extension, with buildings more-or-less regularly arranged,
so as to form roads of convenient transitability, paved or

asphalted, provided with public services and whatever else
is necessary to offer favorable conditions for a social life.
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health

Condition of physical and mental well-being, due to a state
of perfect functioning of the organism. State of physical and
mental well-being, expression of structural and functional

normality of the organism, considered as a whole. The
concept of health does not, therefore, correspond to the
simple absence of ongoing diseases or evolutive lesions,

functional deficits, serious mutilation, significant
pathological phenomena, but expresses a condition of

overall psychophysical efficiency.

design

In industrial production, industrial design aims to reconcile
the technical, functional, economic, and aesthetic

requirements of mass-produced objects, so that the resulting
form is the synthesis of this design activity; when the shape
of the object is processed independent of the actual design,

styling design is a more appropriate term. With reference to
other sectors of operation, the design aims to give order and

shape to parts of the city, to collective equipment, and to
public parks.

In the project of the new city, the places of relationships are reduced to the minimum, to make
room for huge parking areas, and the life that was previously carried out in open areas, is segregated
and pushed into large buildings, such as shopping centers, gyms, and multiplex cinema, which have
now replaced outdoor life. With this method, social interaction is replaced by isolation, which leads
to the loss of a sense of community and, thus, creates sedentariness in the individual—usable spaces
are appreciated only if they are easily reachable by car and not by feet. Therefore, it is necessary to
define a city as an active means to determine its use by its inhabitants. Some studies showed that a
positive relationship between physical activity and subjective well-being is moderated by extraversion
and by openness to experience [24], so designers can encourage physical activity by designing spaces
and roads that encourage walking, cycling, and other recreational activities. All of this involves
improving both an individual’s health and the qualities of the environment. A distribution of this
sort determines a connected city that is characterized by a mix of land uses and a system of public
viability that tends to increase physical activity among the city residents, leading to an increase in active
transport such as walking, and use of bicycles or public transport [25–27]. Active leisure opportunities
can be created that are more accessible to children and their families, through the organization and
location of parks, playgrounds, and squares can also be created. It is also possible to promote greater
access to healthy foods through the supply and positioning of food markets in the neighborhood,
including farm-to-table markets. Many of these active design strategies improve not only the health
of the population, but also the environmental sustainability. There are many virtuous examples of
municipalities and organizations which provide strategic projects and intervention guides to obtain
active and healthy cities [28–32].

The rediscovery of pedestrianism as an essential component of urban mobility—a well-established
acquisition in the debate on the sustainable city that is reflected in numerous documents, guidelines,
and lines of action of the European Union—has allowed us to go beyond the old models of city
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development that are oriented towards the use of car, a model inherited from the recent past; urban
space is, therefore, lived, crossed, and traveled in an active way, even with positive repercussions on
the reduction of urban pollution levels [33,34].

It emerges, therefore, that sustainable planning, which favors a better use of the territory and
that promotes, both, the health of the environment and that of people, can be realized through the
observation of the following cornerstones:

• creating opportunities and choices for housing;
• creating neighborhoods suitable for pedestrians;
• encouraging the community and parties involved in the collaboration;
• encouraging community characteristics and attractions with a strong sense of place;
• making predictable, fair, and cost-conscious development choices;
• mixing the soil functions;
• preserving open spaces, agricultural landscapes, natural beauties, and critical landscape areas;
• creating a variety of transport choices;
• strengthening a direct development among existing communities;
• taking advantage of the compact building project.

An analysis of WHO strategies for the definition of Healthy Cities [35], ‘A healthy city is one
that is continually creating and improving those physical and social environments and expanding
those community resources, which enable people to mutually support each other in performing all
the functions of life and develop to their maximum potential’ [36], lets us achieve a strengthening
of the operational declination through the lenses of the psychology of sustainability and sustainable
development [1,2,5]

It emerges that the final goal of health improvement is achieved through some fundamental
actions:

• creating a favorable environment;
• guaranteeing basic sanitation and access to health care;
• improving the quality of life.

The important and recurrent points of this strategy are:

• being in touch with nature and having the possibility of access to beaches, rivers, lakes, etc.;
• proper nutrition since childhood;
• a minimal use of the car.

This confirms what has already emerged in scientific literature, namely the need to have a direct
connection between the main poles of ordinary life (school, work, gym, retail stores) and to encourage
the development of a correct urban form, thanks to a reduction of air pollution and an improvement in
human health (with the consequent reduction of obesity, diabetes, and heart attack problems).

For a healthy city the coexistence of several elements is, therefore, necessary. These include,
adequate political strategies, the desire for social change, both by the citizens and by institutions, and
the union of several forces that have the same objective.

In this context a new model of city has been outlined—the inclusive city. This is welcoming and
accessible to all, with a better active transport and the spread of areas to encourage physical activity
and aggregation (green spaces, cycle-pedestrian tracks, areas for skateboards, paths and trails, sports
facilities).

The presence of greenery and environmental sustainability are two concepts that are now
assuming an increasingly important role in architectural and urban planning. Suffice to say, green
is no longer found only on the ground, but has even reached the envelope of buildings, coverings,
and facades [37,38]; sustainability is found in the method of building, in the use of specific materials
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and in the exploitation of renewable energy [39]. In this framework it will be necessary to find a
corresponding project that elaborates the above-mentioned principles of a healthy city design. This
can be achieved through a comparison of, the relationship between the built-up and green areas in
the project, the integration of the planned and existing new functions, the accessibility of the routes
in project, the pedestrian and cycle paths, and their ability to stimulate active lifestyles, through the
verification of parameters that take into account the relationship between the path and the calorie
consumption of individuals on the basis of the distance traveled and the speed of travel.

The well-being of the inhabitants consists of a psycho-physical state, both, mentally and corporally,
in a socio-economic balance, and in the care of the environment [1,2]. This sense must spread from the
individual citizen to his own home, up to the urban context, whose fundamental elements are natural
ones, understood as the real nature and the social ones, i.e., the identity of the place.

3. Materials and Methods

The research work, following the analyses carried out, provided elaborated guidelines for an
architectural design, both on an urban scale (illustrated in this paper) and for a single building (Table 2).

The variables that are fundamental for an analysis of the relationship between urban planning and
mobility models were identified as density (concentration of jobs and people in a given urban area),
diversity (the number, variety, and balance of land use in the territory) and design (the characteristics
of the road and road network of a district) [40], in addition to the destination (the ease of reaching
a central business district or another area of concentration of jobs and attractions), and the distance
(measure of the average distance from home or work to the nearest train station or bus stop). Keeping
the above in mind, it was possible to summarize the basic principles of an active city:

• modeling urban space in order to promote physical activity;
• differentiating land use (housing, services, and commercial activities);
• concentrating local services, retail, installations, and transit;
• increasing the use of public transport and active transport;
• preparing safe routes and installations for pedestrians and cyclists;
• connecting neighborhoods to neighboring cities, through road networks;
• maintaining a high quality of urban space that invites and celebrates daily activities;
• creating opportunities for recreational activities by designing parks and places for

physical activity;
• designing and building spaces for physical activity;
• giving all citizens the opportunity to be active in everyday life.

Subsequently, design guidelines have been drawn up to present strategies for the design of
neighborhoods, roads, and open spaces that favor transport and various recreational activities,
including walking and cycling (Table 3).

The main recommended measures include:

• development and maintenance of the mixed use of territory, in the neighborhoods of the city;
• improvement of access to squares, parks, open spaces, and recreational facilities, and design of

these spaces to maximize their active use;
• improvement of access to full service of food and fresh food stores;
• design of accessible pedestrian streets with high connectivity, traffic reduction measures,

landscape, lighting, benches, water, and fountains;
• facilitation of cycling for recreational activities and transport, through the development

of continuous cycle networks and the integration of secure outdoor and indoor bicycle
parking infrastructures.

In this framework, it was possible to go beyond the traditional boundaries, like thresholds that
divide one space from the other, the inside from the outside, the private from the public; the aim was



Sustainability 2019, 11, 760 8 of 18

to create dynamic boundaries that were not limited to a divide between the two entities but rather
react to human activity, and might even require its interference to be activated. From this point of
view, “designing well-being” defines a new way of thinking and perceiving both public space and
architecture, making them both active for improving the well-being and quality of life of human beings.

Table 2. Main themes that affect the planning for well-being.

URBAN DESIGN OF ACTIVE CITY

Diversified land use
Transport and parking

Parks, open spaces, and recreational activities
Play areas for children

Public plazas
Supermarkets and access to fresh food

Road connectivity
Traffic moderation

Design of pedestrian route
Road network programming

Table 3. Design guidelines for the definition of active urban spaces.

Topic Objective Strategy

Diversified
land use

Maintain, where possible, and improve the
current diversification of land uses.
Research has suggested that greater

diversification of land use is correlated with
a lower rate of obesity.

(1) When planning developments on an urban scale, a set of
functions should be provided, for example, residences,
offices, schools, shops, cultural, and community spaces
and recreational facilities. Evidence suggests that the
more schools, grocery stores, kiosks, and other useful
destinations are located in the same places as residents,
the more likely they are to move on foot. Locating
schools near residential areas, for example, encourages
students to go to school on foot and promotes daily
physical activity. The use of mixed territory can also be
important for promoting mobility among the elderly.

(2) Identify places of residence and work near destinations,
such as parks, walks, trails, and recreational areas, to
promote physical activity.

(3) Develop supermarkets and grocery stores near
workplaces and residences to promote healthier diets.

Transportation
and parking

Increasing physical activity, improving
access to public transport.

Consider how parking affects the use of
active travel arrangements, such as walking,

cycling, and public transport.
Promote the use of public transport, and

related motor activities, as it can help
increase opportunities for physical activity.
Access to fitness facilities is more common
among some population groups, generally,
males, whites, and individuals with high
levels of education and income. However,

when walking and cycling or whatever
means are considered, socio-economic

discrepancies are reduced.

(1) Identify buildings and their accesses near public
transport stops and along transit corridors.

(2) Position public transport stops on well-connected roads.
(3) Provide signage for buildings, vehicle stops, and main

intersections, showing map, distance, time, route, and
calories burned.

(4) Encourage the use of public transport by providing
stops close to the pedestrian routes.

(5) When designing sites that include parking, consider how
parking provision can affect the use and the most active
modes of transport.

(6) Adjust parking for people with disabilities.
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Table 3. Cont.

Topic Objective Strategy

Parks, open
spaces, and
recreational

activities

Locate and design parks, open spaces, and
recreational facilities to encourage physical

activity.
Design buildings to improve and to provide

easy access to nearby parks and open
spaces.

(1) Design open spaces as part of a large-scale project or
place buildings in open or public spaces to promote
physical activity. People with access near the parks are
more likely to reach higher levels of physical activity.

(2) Make cycle and pedestrian paths for parks and
public spaces.

(3) Aggregate open spaces in a large area rather than
disperse them in smaller fragments.

(4) Provide services such as roads, tracks for running,
playgrounds, sports fields, and drinking fountains in
parks and open spaces.

(5) Identify new projects near existing public and private
leisure facilities and encourage the development of new
services, including indoor activity spaces.

(6) Create sports facilities or walking paths in the vicinity of
offices and commercial spaces.

(7) Design parks, open spaces, and recreational facilities to
complete the cultural preferences of the local population
and to host groups of different ages.

(8) Create partnerships with organizations to sponsor and
maintain green spaces and gardens.

Play areas for
children

Provide children with access to open spaces
and recreational facilities. Research has
linked the time spent in the open air to

vigorous physical activity among children.

(1) Design courtyards, gardens, terraces, and roofs that can
serve as outdoor spaces for children’s games.

(2) Provide a horizontal sign indicating the areas dedicated
to sport and multiple use.

(3) Provide lights to sidewalks and play areas so as to
extend the opportunity for physical activity until
the evening.

(4) Create a variety of environments to facilitate physical
activity in different seasons and atmospheric conditions.

(5) Provide physical activity services for children and young
people in schools.

(6) Design new facilities for school physical activity to
enable potential public use, outside school hours.

Public plazas

Create public spaces such as squares that
are easily accessible to pedestrians and

cyclists.
Design squares to support recreational

activities, where space allows.

(1) Create attractive and easy-to-care squares;
(2) Locate public squares along the pedestrian paths.
(3) Locate squares near public transport stops.
(4) Create squares accessible to cyclists.
(5) Create squares that are at the level of the sidewalk so

that they are clearly visible to pedestrians and securely
connected to the road.

(6) Design the squares so as to fulfill many different
functions and uses, according to the climatic conditions.

(7) Look for partnerships to maintain and operate the plaza.

Supermarkets
and access to

fresh food

Increase access to fresh food. The increased
availability of fresh food is also associated

with the lower incidence of diet-related
diseases. In addition, food costs in

neighborhoods with full service grocery
stores and supermarkets are often lower

than those in areas without these services.

(1) Develop an efficient service of grocery stores within
walking distance, in all residential neighborhoods.

(2) Introduce farmers’ markets as a complement to the
service offered by food stores.

(3) Provide safe walking and cycling routes between
densely populated areas and grocery stores and markets.

(4) Design the tracks and parking spaces for supermarkets
to accommodate pedestrians, cyclists, and cars, and
design the loading of trucks in a safe and
convenient way.
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Table 3. Cont.

Topic Objective Strategy

Road
connectivity

Encourage walking on foot by maintaining
a network of interconnected roads and

sidewalks. High road connectivity favors
an increase in pedestrian activity.

(1) Provide well-connected roads with sidewalks and keep
the size of the blocks relatively small. Provide
pedestrians with the most direct routes possible to
destinations and provide a choice of itineraries. Avoid
too long and continuous isolates.

(2) Avoid creating overpassages and underpasses that force
pedestrians to change route levels.

(3) Keep the streets fully closed, dedicated to pedestrians
and bicycles, to allow access even where cars can
not pass.

(4) Design vehicle driveways and ramps to minimize
contact between cars and pedestrians.

Traffic
moderation

Promote walking and improve the overall
pedestrian experience through traffic

moderation measures. The slowdown in
traffic contributes to peaceful and

human-scale roads.

(1) Design the roads so that they have minimum width and
minimum number of lanes, so that traffic is reduced and
even the crossing distances are reduced. This is a
favorable condition for the elderly and people with
physical disabilities, who may take longer to cross
the road.

(2) Include gimmicks in the streets that have shown to
effectively reduce traffic, such as curbs, road divisions,
and speed reducers.

(3) Consider other measures to calm traffic and promote
pedestrian safety, such as, horizontal deviations, vertical
deviations, low-speed crossings (roundabouts), signs for
slowing down, and reducing high-traffic roads.

Design of
pedestrian

paths

Encouraging walking to move through the
design of pedestrian paths and sidewalks.

Give the streets a human scale and a kind of
fence so that physical activity is

encouraged.

(1) Create a buffer area to separate pedestrians from moving
vehicles, using street furniture, trees, and other
pedestrian infrastructure. Separating pedestrians and
vehicles creates better conditions for all users, especially
those with impaired vision or hearing.

(2) Provide seating, drinking fountains, toilets, and other
facilities that support increased frequency and duration
of walking.

(3) Provide lighting to roads and various external routes.
Pedestrian street lighting should be evenly distributed
along the sidewalk and in height, and should provide
adequate light coverage.

(4) Include trees that offer shade and visual interest on
roads and sidewalks. Trees and other elements of the
landscape help to make sidewalks and roads more
engaging, provide shade during summer and can be
used to help the separation between pedestrians
and cars.

(5) Designing sidewalks of dimensions consistent with
their use.

(6) Provide better pedestrian crossings, both along roads
and at intersections.

(7) Support physical activity among people with disabilities,
making roads and paths universally accessible.

Road network
programming

Encouraging walking around by creating
attractive and engaging street environments

that can host works of art and events.

(1) Integrate temporary and permanent art installations
onto the streets, to offer a more attractive and
engaging environment.

(2) Organize pedestrian programs, such as charity walks
and vehicular road closures, which make wide avenues
available for walking and cycling.



Sustainability 2019, 11, 760 11 of 18

Table 3. Cont.

Topic Objective Strategy

Cycle networks
and

connectivity.

Encourage the use of the bicycle by creating
a continuous network of cycle paths. In

countries that have better cycling network,
people use bicycles a lot more, which helps

to reduce the rate of obesity.

(1) Build an interconnected network of cycle paths and
create an uninterrupted backbone network.

(2) Design connections between cycle paths and public
transport through the use of stops connected to cycle
paths and parking lots.

(3) Equip cycle paths with signs containing paths that give
information about time and distance, for
various destinations.

Cycle paths
Increase the use of the bicycle by designing
cycle paths that are appropriate to the road

context.

(1) Use road signs to visually reinforce the separation of
areas for cyclists and motorists such as marking of
bicycle lanes on the road surface.

(2) Take care of the treatment of bicycle lanes at
intersections and other points where the road undergoes
changes, in order to mitigate potential problems of
visibility and turnaround conflicts.

(3) Design common use routes in areas with attractions,
such as waterfront and park, or other attractive
open spaces.

4. The Case Study

This research, characterized by a strong design approach, analyzes a case study related to a
section of the current waterfront of the city of Livorno [41]. The area of study, also because of its
historical genesis, presents a very heterogeneous aspect, in which different realities of different ages
and functions alternate and coexist; this lack of homogeneity is one of the motivations for which this site
was chosen for design reflection; along the route, residential areas alternate with bathing areas, shelter
areas for boats, and areas of tourist and sporting interest. The relevance of urban transformations in the
historical areas of the city’s waterfront, in recent years, has opened new perspectives for research on
risk conditions, anthropic pressures, and design opportunities in this area. Analyzing and interpreting
a waterfront, as a complex context, requires an assessment of the identities of a social, cultural, and
economic community, being a catalyst for cultural experiences and activators of urban values. In this
context, the waterfront is a useful study model for research carried out to verify design guidelines of
the healthy city design, in terms of defining an innovative design and implementing solutions, for the
correct use, accessibility, and management of urban space.

The research was then divided into three thematic areas linked from a logical and methodological
point-of-view. The first, concerned the analysis of the current state of the area, the second led to the
redefinition of the area, and finally the third, verified the congruency of the project, with the principles
of a healthy city design. The initial phase of the study focused on the main problems of the area,
through a cognitive framework that was drawn-up, following the analyses carried out in the field.
This has been listed below (Figure 2), according to the classes of needs identified by the UNI 8289/1981
standard. It defines the classification criteria for the definition of necessary classes, which can be
conceived as an explanation of the needs of end users, evaluated according to environmental, cultural,
and economic factors. These can be contextualized, as follows, for this case study:

• difficult accessibility to the coastline;
• lack of safety level for the parts placed at different altimetric levels, with risk of falling objects and

people, from above;
• high levels of noise pollution, due to the presence of coastal vehicular traffic;
• difficulty in the flow of urban meteoric water towards the coastline;
• lack of visibility from the city towards the sea, due to the occlusion of the seafront stretches by the

bathing establishments;
• lack of public toilets;
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• need to model and control existing green areas;
• interference between the paths of different natures, such as pedestrian and cycle paths.

These critical issues hinder the correct usability of the area, making the waterfront not very
inclusive. These issues are common to other similar cases, both in the coastal area and not, and in
general where there is a public space with the presence of an element of excellence to be enjoyed—be it
a park, the bank of a lake, or a river, or a significant architectural complex.Sustainability 2018, 10, x FOR PEER REVIEW  12 of 18 
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The second phase, with the subsequent design hypotheses, had the objective of improving the
critical issues that emerged during the cognitive framework, favoring the accessibility of the area and
its attractiveness. The new routes are located with new piers at sea level, and has an arrangement of
thematic public spaces with new functions. All of this is to increase the offers that a promenade can
give to the citizen, such as the possibility of realizing areas equipped for outdoor physical activity and
building modules with special functions, including new public toilets.

The concept of urban usability is conceived, today, as the field of forces on which the
spatio-temporal relations and the structure of the city can be regulated, allowing and encouraging
both free movement and full access for, both, physical and psychological well-being. Usability must
be understood as an immediate and total usability of the built space, giving back to the user, the
management of their time [42,43]. The European Union is also committed to making Europe’s cities
healthy, attractive, and sustainable, and to improving the citizens’ quality of life, now and for the
future, by defining the main indicators for making its cities, attractive and sustainable—clean and
healthy, green and pleasant, efficient and sustainable, and well-managed and democratic [44]. On this
double criterion usability/attractiveness, it would be possible to make the waterfront of Livorno a
plural identity, so that it is no longer a line, but is instead a network of places, functions, grafts, and
reconnections between the coast and the city, between port activities and urban activities, also with
cultural and recreational functions that are added to those already present.

In the third phase, the design reflection was analyzed to find a match for the principles of a healthy
city design. Initially a functional analysis was carried out (Figure 3). The project actually contains areas
of different functions to make it usable for different types of users, in particular the commercial area is
privileged, as a source of income, and this has enabled the creation of free services for the community,
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such as co-working and fitness areas. The existing restaurant areas are well-maintained, as they are a
reference point for the community, while those in the project have different characteristics.

The waterfront provides for the creation of a new pedestrian path and also serves the function of
filtering and accessing the nearby main roads and areas of interest of the city (Figure 4). Access to the
sea from this route takes place on two distinct levels—with descents (some located in existing points
and others newly designed, with ramps, to grant access to the sea, even for people with disabilities),
and through the piers (extension of the path to the sea that ends with small squares that serve as
strategic vantage points). It is to be noted that access from the sea and from the hinterland, in many
cases, are placed corresponding to each other, to guarantee a correct organization of the flows and
possible escape routes. Lighting is an important element for public space, both, as an element of
perception of space and of accessibility and security, even at night, preventing the possibility of
degradation and vandalism. In the planning hypothesis, this is established by solar energy lamps
that guarantee a diffused lighting, accompanied by recessed LED spotlights that form a trace for the
pedestrian paths. In total, in the project, for each square meter there should be two square meters of
fitness area, two square meters of catering, about three square meters of co-working, just under four
square meters of areas intended for outdoor performances, and about six square meters of commercial
areas. Since the project area is located in a strongly urbanized area, it was decided that the covered area
would be reduced to a minimum, favoring green areas, instead, to minimize the environmental impact
and to not shield the coastal landscapes. In fact, the project is expected to increase in-built surfaces
compared to existing ones, by about 6.4%, where for each square meter of newly built areas, there are
about ten square meters of green space (Figures 5–7). The entire length of the route is further divided
into areas with a different function; there are areas where parking is privileged, sections where the
user is encouraged to transit, and others where it is possible to integrate the flooring with new green
areas. This differentiation can be obtained as a result of the flooring, starting from a basic module,
composed of 50 × 50 cm slabs and 200 × 10 cm planks in travertine; the transit area is obtained by
completely tiling the path, the other areas, however, are obtained by replacing some elements of the
paving with green areas or concrete blocks that act as a seat. In this way, the continuity of the route is
guaranteed by the basic module and at the same time the user is encouraged to completely cover the
area, thanks to the different points of attraction.
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Figure 7. Verification of the planned, pedestrian and cycle paths through the parameters identified by
the design guidelines. Maintaining an average pace of 4km/h, the body tends to burn reserve fat (about
40% of calories burned), while when going at a higher speed, the body tends to burn carbohydrates
and percentage of fat reserves falls to around 20%. The data concerning the caloric consumption are
reported based on the distance travelled and the speed.

5. Discussion

The results of the research showed that a possible design strategy for the case study should
restore harmony to such a disordered and incoherent set of elements. It would be necessary to confer
attractiveness to a site with an enormous potential, through the inclusion of commercial activities and
entertainment, for the various phases of the day, and at the same time the problem of accessibility, and
more generally of the usability of the area, with pedestrian and cycle paths, and with the adaptation
of descents to the sea, so as to re-establish the direct relationship between the city and sea, which is
sometimes compromised. The planned interventions, which were developed along the entire length
of the coastal strip under study, were those concerning usability, with the reorganization of the cycle
path, to minimize crossings and the pedestrian crossing paths. The latter should be re-evaluated in
terms of the safety of the treading surfaces, which often resulted in disjointed or disconnected, and
was enriched with information totems, to make the relationship with the functionalities of the sea-side,
clear and perceptible. A concrete solution to the problem of accessibility to the sea, identifiable in the
descents to the sea—the difficulty of use for motor-impaired passengers—could be to think of new
systems of ramps and stairs. These should also removable, to be connected to new docks that allow
easy access to the water-level. This aspect, as well as acting on accessibility, would also improve the
attractiveness of places, extending the access to bathing to other groups of users.

On the double criterion of usability/attractiveness, it would be possible to make the waterfront
of Livorno a plural identity, a place from polysemy, so that it is not a line but is a network of places,
functions, grafts, and reconnections between the coast and the city, between port and urban activities,
with additional cultural and recreational functions. It could, therefore, be designed to upgrade the
existing structures and services, by extending the existing the small marina, which would also be an
opportunity to restore the compressed areas, from the environmental point-of-view, to the construction
of new walkways on the existing cliffs, equipped with parking areas. In the design area of the project,
attention has been focused on the possibility of exploitation in summer and in winter, by citizens and
tourists, who can keep fit by practicing outdoor motor activity. The waterfront of Livorno is, thus,
an excellent place to do these daily activities, thanks to the multi-level routes, areas for running and
cycling without interference, and areas where you can also practice a slow walk, encouraged by the
presence of the piers, the panorama, and the various services arranged along the route. These activities
can help to stimulate the subjective well-being (psychological and physical) of the human, especially
so, in the cases of older adults [23,24].
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In conclusion, the project solves the problems of the waterfront by enhancing the merits of the
area and triggering, in the immediate future, virtuous mechanisms to increase the value and economy
of this part of the city. With the provision of new diversified services, ranging from commercial to
catering, it is possible that investors can use the area, throughout the day and year. The various
commercial areas also allow the inclusion of free services for the community, such as a fitness area, a
theater on the sea, and co-working areas. All of these different functions are uniformly distributed
throughout the territory, to create more attractive poles for users, who are, thus, directed to go
through the entire project area, a positive aspect, both, from the point-of-view of wellness and the
economy of new commercial funds, to which a greater visibility is guaranteed. Ultimately, the project
is a complex system of organization of space, ranging from urban-scale planning of flows, to the
architectural scale of new buildings, and to the design of urban design components; all this, therefore,
contributes to create a place of high architectural and functional value for the territory, the users, and
the public administration.

6. Conclusions

Designers play a decisive role in the planning of urban spaces, contributing to the health and
well-being of the population, in order to prevent the growth of diseases, increasingly understood today
as epidemics, such as obesity and chronic diseases related to bad lifestyles, such as a sedentary lifestyle.
In this context, the impact of design on physical activity and, more generally, on active lifestyles, is
crucial; placing itself as a project goal of the structures where there are different functions, which are
connected in an organic manner with various levels of urban mobility, to achieve psychological and
physical well-being of the user by favoring the possibilities and opportunities for movement. The case
study—which is highly specialized, considering the complexities inherent in a waterfront—solves
the problems of a specific area, enhancing its merits, but finding points of analogy and similitude
with the problems of urban and architectural space, in general. The improvements made were spread
over various fronts, from the plant design to the aesthetic, to an upgrading of abandoned areas, with
the design of new buildings, spaces, and paths that allow a proper division of mobility levels, and
at the same time, becomes an element of stimulation for the movement of people, by re-introducing
the cardinal elements for the active design of a healthy city. In the framework of the psychology of
sustainability and sustainable development [1,2,5], taking care of the design of a healthy city means
actively answering a primary preventive perspective [11], to promote the well-being and quality of life
of each human beings, in a sustainable environment [45–48].
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