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Program description and objectives

The doctoral program aims to train PhDs with strong scientific and profes-
sional skills, being aware of the cultural, technical, and managerial con-
tents of Engineering and, particularly, Civil, Hydraulic, Construction Engi-
neering, and Computational Mechanics. The multidisciplinarity of contents 
and knowledge, which are extremely necessary to face the problems in a 
modern way, implies that attention is also paid to specific aspects of In-
dustrial Engineering, Applied Mathematics, Biomechanics and Engineer-
ing, and Chemistry of Materials. The course initially provides the student 
with the ability to manage a research project independently. Subsequently, 
through collaboration with international research bodies and companies, 
it proposes a collaborative and integrated research model based on the 
exchange of experiences and knowledge. Fundamental elements are the 
interdisciplinary character, the comparison with international realities and 
standards, the constant reference to the most advanced research, and the 
attention to both applicative and theoretical aspects. The PhD program is 
organized in two curricula: Civil Engineering and Architecture, and Compu-
tational Mechanics. The first one is subdivided into three different tracks 
(Structures and Materials; Hydraulic, Environment and Energy Engineering; 
Building Engineering/Architecture). The research activity mainly occurs at 
the Department of Civil Engineering and Architecture (DICAr) of the Univer-
sity of Pavia.

During the three years, courses and activities are organized (recognized 
by the Academic Board) to offer the doctoral student opportunities to study 
some of the basic disciplines regarding hydraulic, structural engineering, 
and building engineering and architecture sectors. Teachers from national 
and foreign universities hold courses and seminars.

At the end of each year, doctoral students must submit a report describ-
ing all the activities carried out. Based on these reports and after evaluat-
ing the assiduity and industriousness shown by the student, the Academic 
Board can propose to the Rector the exclusion of the candidate from the 
course or not approve the admission to the following year. The PhD student 
can also undertake theoretical, numerical, and experimental research ac-
tivities thanks to the presence of dedicated laboratories.
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Abstract

Over the last few decades, the Healthy City concept has gained con-
siderable attention by involving numerous research fields (sustainability, 
urban transformation, management, urban planning, health, social stud-
ies, etc.) and establishing strategic objectives globally. The continuous and 
rapid growth of the urban population and the general deterioration of the 
environment caused by human activities have implied the extreme need to 
guarantee and maintain the role of cities as fundamental generators of good 
health.

Such a highly multidisciplinary and interdisciplinary approach pushes 
the concept of Healthy City into a complex system, within which it often 
appears difficult to effectively identify the set of correct and essential el-
ements to be developed. With this in mind, the research aims to analyze 
Healthy City from an ontological point of view. Ontologies represent effi-
cient tools that allow for more accessible communication and information 
integration between different sectors and actors. The main purposes con-
sist of providing the thematic core of the general theory of Healthy City, 
and subsequently implementing the same through a structured ontological 
basis using, specifically, the Basic Formal Ontology. The articulation and 
interpretation of phenomena through the BFO tool are consistent and in-
tuitive. For this reason, it has been chosen as a means of clarification and 
facilitation.

The thesis intends to define a preliminary ontological schema to provide 
a proper formalization that can, at a later stage, outline the overall domain 
of the Healthy City. The ontology will accurately represent the Healthy City 
dimension linked to reality and make the different users involved in healthy 
urban processes understand the concepts included in it, and the concrete 
entities that these concepts represent.
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The initial chapter intends to present the overall PhD work 
and highlight its organization. It defines the background and 
the problem statement of the study. Then research questions 
together with aims and main objectives are presented. The 
methodology clarifies the steps that have been followed and 
puts in evidence the significance of the work. Finally, the 
structure of the thesis is divided into sections.

CHAPTER 1

Background
description
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1.1
INTRODUCTION

he urban context is constantly subjected to nu-
merous transformations (political, socio-eco-
nomical, environmental, etc.) that require neces-
sary interventions by countries and institutions 
at a global level. Constant modifications derived 

from recognizing the city and the territory as complex systems 
(Pumain et al., 1989; Nijkamp & Reggiani, 1998; Bertuglia & Star-
icco, 2000; Batty & Marshall, 2009; Portugali, 2016).

Complexity affects city planning in its substantial compo-
nents and modifies the technical elements part of plans resulting 
from application decision processes. The need to figure out how 
the city works in the interrelationships between all the different 
parts represents a key concept already emphasized by Andreas 
Faludi in his Planning Theory (1973), where he made clear the 
difference between substantial theories, based on the material 
object of planning and urban studies, and procedural theories 
centered on decisions. The substantial approach (city planning) 
considers the ‘plan’ as a system of interconnected parts that 
communicate through complex dynamics. By interacting with 
other cities, the complex urban system creates a global network 
which is complex too: therefore, effects on territorial develop-
ment have to be evaluated not only in nearby contexts but also 
in distant areas (Bertuglia & Vaio, 2011). Accepting shifts regard-
ing needs and consequently urban structure implies the role of 
urban planning as a permanent process of monitoring, analysis, 
and action.

Instead, the processual urban planning (planning theory and 
planning policies) concerns the establishment of the technical 
and political legitimacy of urban planning and the assessment 
of the procedures and subjects involved in the whole territori-
al governance process. The procedural model is proposed as a 
normative model of planning, as it provides a “model of how we 
should plan” (Faludi, 1973) and also as an instrumental model 
of decision-making: it provides the method or explains planning 
tools, but it does not identify the purposes of development plan-
ning.

Background description

The existing relation among substantial aspects of planning 
and procedural ones could produce elements of instability that 
threaten the general equilibrium and make the urban system un-
healthy. Today, the role of cities is fundamental to activate an ef-
fective process of change. Hence, human engagement with the 
surrounding environment, that is physical, social and mental, 
need to be implemented to ensure cities as successful genera-
tors of good health (Galea & Vlahov, 2005) (Fig. 1). Urban health 
studies can consider the environment as main determinant of 
human health, or people’s health can represent the focus and 
selected as an indicator to evaluate the system’s health status. 
Both approaches, the human or the environment centered are 
part of the city complex system (Diez-Roux, 2015). In addition, 
care for the health of inhabitants and the built environment have 
been directly correlated since centuries.

‘Health promotion is the process of enabling people 
to increase control over, and to improve, their health. 
To reach a state of complete physical, mental and 
social wellbeing, an individual or group must be able 
to identify and to realize aspirations, to satisfy needs 
and to change or cope with the environment. Health 
is, therefore, seen as a resource for everyday life, not 
the objective of living. Health is a positive concept 
emphasizing social and personal resources, as well 
as physical capacities. Therefore, health promotion 
is not just the responsibility of the health sector, but 
goes beyond healthy life-styles to wellbeing’
(WHO, 1986)
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Basically, health promotion determines a change from con-
ceptualizing health as the absence of disease (the bio-medical 
approach) to a socio-ecological health interpretation centered 
on strength, resilience, and assets to health (WHO, 1986, 1997, 
2010; Hancock, 1993, 1999; Kickbush, 2010). Local authorities, 
which are responsible for the sustainable development of the 
territory at different scales, are called to understand the chal-
lenges and modifications that are taking place, addressing them 
through targeted and planned strategies. 

Background description

cities development to draw adequate policies towards sustain-
ability. Key points of cities and human settlements are: 

• To fulfill social function, taking into consideration also 
land’s social and economic function;

• To achieve step by step the complete realization of the 
right to adequate housing;

• To end discrimination of any sorts;
• To ensure food security and nutrition, health and educa-

tion;
• To improve infrastructure, mobility, transportation sys-

tems, energy, and air quality.

However, as expressed before, the concern about healthi-
ness in the urban context was not new, and ideas gravitating 
around the concept of ‘Healthy City’ (HC) were taken up from 
official documents promoted during the 1980s. The ‘Healthy 
Cities Project’ was formally disseminated by the World Health 
Organization (WHO) between 1987 and 1988. The main objective 
was to implement the ‘health for all at the local level’ strategy 
supported by the Ottawa Charter for Health Promotion (1986). 
The WHO states that any city or community can potentially be 
considered ‘Healthy’, no matter its current health status. Since 
then, targets have evolved, and many dedicated programs have 
stimulated models’ elaboration and spreading of experiences 
centered on the emerging issues. Hence, the formulation of in-
terdisciplinary and trans-disciplinary approaches to contrast 
city’s health problems represents a fundamental challenge that 
contemporary researchers and practitioners, both technical and 
medical, are facing now. They put effort in defining every time 
new adequate conditions for improved livability of cities’ ele-
ments, subjects, and processes, trying to avoid the inhibition of 
possible future developments: individuals, households, commu-
nities, and local governments are all involved and strive to be 
healthy while experiencing their everyday lives (Kenzer, 2000; 
Angelucci & Cellucci, 2016).

The conception of an action generating effects on the ter-
ritory and its application constitute two fundamental issues to 
be considered during the overall process. Actually, it is not rare 
that due to various reasons (for instance, funding reduction and 

Indeed, with increasing interest in health concepts linked 
with the city’s one, government, international organizations, and 
public health, practitioners have produced, over the years, vari-
ous recommendations and policies to be implemented through 
local agendas (Williams, 2013). The most recent and significant 
events date back to 2015 when the Agenda 2030 was promoted, 
highlighting the importance of healthy environments through its 
17 Sustainable Development Goals (SDGs), in particular consid-
ering the 3rd and 11th goals: “Ensure healthy lives and promote 
wellbeing for all at all ages” and “Make cities inclusive, safe, 
resilient and sustainable” (UN, 2015). One year later, in Octo-
ber 2016, Habitat III, the United Nations Conference on Housing 
and Sustainable Urban Development, was held in Quito, Ecua-
dor. The most important outcome of the conference has been 
the adoption of the New Urban Agenda (NUA), signed by almost 
170 nations which was proposed as the primary vehicle for the 
direct strengthening of the SDGs, especially in the context of 
urban settlements. NUA investigates the 11th goal concerning 

Health

Complex interactions
of our total physical

and social environments

People’ physiological
and pshychological status,

balance, and potential

Figure 1: Health's components (made by author).
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relative containment of public spending, obsolete and rigid spa-
tial planning tools, etc.) that institutions struggle to operate op-
timally, generating deadlock situations that result in inefficiency 
and malfunctioning of the city system and its components. In 
this case, the question is not related to formulating new pro-
posals, new ideas, or new complex programs but rather to their 
implementation path. The constant growing complexity of urban 
systems and the operational difficulties of the public authority 
negatively affect the substantial aspect of the numerous HCs 
policies that are issued. 

In other words, the lack of capacity from institutions to main-
tain, control, and manage the territory produces results only in 
the short and medium-term while precluding HC to adapt to 
continuous socio-economic stresses and therefore be flexible. 
Moreover, it prevents the achievement of a systematization able 
to overcome the constraint of the case-by-case analysis by pro-
posing an optimization suitable to different contexts. The diffi-
culty of the institutions in meeting the citizens’ needs inevitably 
translates into a widespread distrust of their role and the will 
from the community to be the protagonist in HC’s development 
choices.

In order to obtain such results, it is necessary to start a re-
markably coherent process that helps in understanding all the 
possible problems without pretending to find a solution for 
them, but rather explaining their specific nature. The HC domain 
needs to be deeply explored to provide a framework of correct 
actions: the starting point consists of creating a dedicated on-
tology by building its first-level classes.

Background description

1.2
RESEARCH QUESTIONS, AIMS,
AND OBJECTIVES

The doctoral thesis investigates the topic of ‘Healthy City’, 
avoiding the limited interpretation like the one that only pro-
vides good health care services and counts a population with 
high health status. Notably, the research analyzes in a logical 
and organized way all the elements composing the HC domain, 
the necessary processes to build the structure of HC, and then 
the different subjects that intervene on the one hand in the de-
sign and planning processes and on the other in experiencing 
the HC. The study aims to answer the following question:

• How is it possible to coherently structure the different 
components characterizing the Healthy City system 
(objects and processes) such as to facilitate and make 
effective strategies’ implementation in the sustainable 
urban environment?

To this end, the research has set some objectives. First 
of all, from the review of the existing context related to urban 
studies and city planning emerge different statements that lead 
to the definition and hierarchy of the general and specific fea-
tures of the HC. Subsequently, the further objective is to create 
a relational database capable of a subsequent systematization 
of decision-making models focused on HCs planning, with the 
possibility of integration through automatic systems for creat-
ing scenarios and evaluating impacts. To achieve the present 
goal and to clarify the relations between HC’s substantial and 
processual features, the thesis is designed at building a dedi-
cated basis ontology, going beyond its philosophical meaning, 
that clearly expresses the need for managing and spreading in-
formation through different domains and application areas by 
employing a common language and semantics.
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In particular, HC ontology employs the well-known up-
per-level Basic Formal Ontology (BFO) to be implemented. 
The ultimate goal is to define and organize the essential set of 
first-level universals, referring to notions, relations, events, and 
processes that describe the conceptual models of HC’s struc-
ture. Those different elements are subsequently rearranged 
through the specific Protégé ontology editor, to enable a formal 
domain description and highlight benefits. The need for ontolo-
gy deployment comes from the evident multi-dimensional char-
acter of the HC: ontology is called in to provide communication 
and meaning across applications and systems. 

1.3
THESIS STRUCTURE

The research work is divided into two different but interconnect-
ed sections:

— First part Core theories and evaluations
It includes chapters from two to five. Chapter two deals 
with urban studies concerning the city’s description and 
specifically explores its complex, organic, and flexible di-
mensions. Those components are essential to understand-
ing the HC phenomenon. Chapter 3 discusses the evolution 
of sustainable development linked to health issues, in re-
sponse to acknowledging the complex urban relationships. 
As a result, primary elements and properties that describe 
healthy actions’ contemporary decision-making and opera-
tional context are presented. Then, Chapter 4 explains the 
HC initiative starting from its birth until current notions, 
demonstrating the fundamental action by the WHO. Chapter 
5 investigates the HC framework from the implementation 
and evaluation point of view. The step delineates gaps and 
justifies interventions.

— Second part Determining a Healthy City ontological 
formalization
It starts with Chapter 6, which illustrates the methodology 
developed from the ontology concept. Ontology represents 
the main basis for describing and further implementing the 
HC’s domain and recreating links with substantial and pro-
cessual components. Chapter 7 deepens the discussion con-
cerning ontology and explains BFO principles to implement 
the HC domain. Finally, Chapter 8 provides a preliminary 
ontological scheme of the HC domain by defining additional 
universals and subtypes consistently with BFO guidelines. It 
points out the set of complex independent and dependent 
entities that can influence health conditions (positively or 
negatively) and generate new advantages of living in cities.  
The elaborated concepts are edited through a dedicated 
ontologies software to show practical benefits and further 
developments possibilities.
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The following chapter describes the contemporary accepted 
understanding of cities as complex systems and their urban 
implications concerning health from the organic and flexible 
perspective. Main features and thoughts are presented
to better clarify the different components and start 
delineating the state of art.

CHAPTER 2

Shaping
city’s health:
complexity,
organicism,
and flexibility
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“There is no precise definition of the word ‘city’ 
that social scientists or anyone else can agree upon” 
(Phillips & LeGates, 1981)

2.1
INTRODUCTION

odern cities are nowadays the cradle of human 
experience, human development, and human 
health. On the one hand, they represent the 
places where the most incredible variety of skills, 
resources, and talents are available: the best in-

vention of humanity, while on the other, they can pose the most 
significant threats to the health of our planet. 

In particular, urban challenges must necessarily take into 
account the countless and diverse factors so-called ‘non-hu-
man’ and which can be described as any other species, mate-
rial, matters, technology, or entity that is distinguishable from 
humans because artificial or connected to the natural envi-
ronment, whether in part or in its entirety, at a particular time 
or permanently (Gandy, 2002; Houston et al., 2017; Whatmore, 
2002; Wolch, 1996). Indeed, due to the progressive shift towards 
a predominantly urban population, new risks have arisen and 
generated a significant impact on an economic, social, health, 
cultural and environmental level, considering the short, medi-
um, and long term. The intense rate of urbanization is drasti-
cally affecting the origin and evolution of health and wellbeing 
issues by causing new problems to which experts have to adapt 
and find solutions. In addition, people and assets’ exposure in 
all countries has increased faster than vulnerability decreased. 
This trend is intended to rise, especially when considering re-
cent estimations according to which up to 70% of the population 
on earth will be occupying urban areas by 2050 (Angel et al., 
2012). 

Shaping city's health:
complexity, organicism, and flexibility 

These processes involve different elements interacting 
within cities; nevertheless, the system of relationships between 
them, the fulcrum of the urban study, is not often emphasized. 
Therefore, the author chooses to conceptualize cities as com-
plex systems to understand and examine the range of potential 
urban health implications. In such systems, numerous factors 
influence health outcomes, providing both origin and solution to 
such issues. Thus, from a complex perspective, it is effective de-
veloping two different scenarios to approach urban health. On 
the one hand, efforts should be put into defining principles to 
disentangle the several variable cause-effect chains that deter-
mine the occurrence of specific urban health problems. While 
on the other, recognizing the correct complexity drivers sup-
ports the implementation of solutions to contrast multifaceted 
challenges for urban health.

Based on the complexity component, the discussion is also 
supported by the city’s interpretation as an organism. This mod-
el highlights the different elements that make a city and its 
environment healthy, whose analysis and implementation pre-
supposes an organic approach by local authorities and commu-
nities. However, experimentation with solutions that intervene in 
the urban structure starting from parallels with human morphol-
ogy is not a new topic. Already during the Congrès Internation-
aux d’Architecture Moderne (CIAM) of 1942, the city’s organic 
nature was emphasized, and even Geddes, at the beginning of 
the century, identified the city as a specific organ through which 
man can evolve: “evolution considers form and function no lon-
ger statically, but in movement” (Welter, 2002, pp. 174-206).

The organicist-evolutionary approach, suitable for our days, 
cannot ignore a factor that in the past indeed assumed particu-
lar relevance: time. The evolutionary theories discuss the adapt-
ability and changes of the different species due to modifications 
that have occurred over long periods, while the modern approach 
must consider the increasing speed with which technology and 
uses are modified. New cities and new interventions must fore-
see this need for changes in advance, and therefore the need for 
flexibility is increasingly required in all fields, including urban 
health. A flexible urban system includes fixed elements consti-
tuting the basic structure and variable elements that identify its 
constant change and modification capacity.
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Nowadays, there is a real need for returning to that particular 
level of sensitivity that makes planners and city-users conscious 
of the importance of living and conducting activities while tak-
ing care of the fluid urban context and its internal structure to 
make it healthy and deal with its complex organism. 

2.2
CITY AS A COMPLEX SYSTEM 

A substantial number of interpretative theories of urban de-
velopment aimed at extracting the real essence of the city and 
consequently formalizing its laws can be examined at present. 
The adopted theoretical angle allows emphasizing, every time, 
the economic, political, social, cultural, demographic, spatial, 
or morphological dimensions. The theory that conceptualizes 
the city as a system is well-known, firstly supported by J. Brian 
Mc Loughlin in the Sixties. Indeed, in recent years, scientific re-
search focusing on the urban and territorial field has clearly rec-
ognized the city’s systemic features, including its elements (the 
multiple urban activities and functions) and the interactions 
between its components (material and immaterial communica-
tions). Their existence constantly produces hardly identifiable 
effects on all city parts (McLaughlin, 1973).

The choice of analyzing urban phenomena through the lens 
of general systems theory gives life to a fascinating and, above 
all, helpful research model by being able to aggregate and ho-
mogenize their different components. The latter, however, tend 
to assume uncontrolled, apparently inexplicable, and some-
times self-destructive behaviors. Territory components appear 
strongly interconnected and are subject to flows of energy and 
information generating non-linear processes. Therefore, for a 
broad definition of this system, it would be necessary to es-
tablish the reference for each dimension, isolate the variables 
(whether primary or secondary, considering the consequent re-
lationships), and then define the laws of behavior. The desire is 
to define an ‘interpretative model’ of the urban system; in this 
regard, Gottman wrote: “... it must be a complex equation with 
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multiple unknowns, that is the expression of the relationships 
between information flows, of the organization of labor markets 
for quaternary personnel, of the competition of individuals and 
of the community, of the gregarious institutions of humankind 
that make the physical presence in places of action more satis-
fying“ (Gottmann, 1988, p. 69).

Compared to this vision, it seems almost natural to establish 
the city as a place of complexity. Hence, it becomes possible 
to affirm that the ‘city is a system’ and that ‘the city is a com-
plex system’. The theory of complex systems provides effective 
analysis tools, as it includes elements of interpretation such as 
uncertainty and unpredictability (Bertuglia & Staricco, 2000; 
Ciciotti et al., 2006). Moreover, a complex system denotes an or-
dered structure at a spatial and temporal level, whose reciprocal 
relations define its organization. A complex system has a crucial 
characteristic: “the ability to organize itself is one of the fun-
damental properties of a system and can be expressed as the 
evolution of relational iterations” (Bertuglia & Staricco, 2000). 
The main characteristics of a complex system can be summa-
rized as follows:

① Complex systems are dynamic since relationships be-
tween their elements evolve;
② Complex systems do not contain linear elements with re-
spect to one or more phenomena related to the existence of 
such systems;
③ Complex systems are irreversible;
④ Complex systems are chaotic and involve more entropy 
than the system can withstand.

In his article What makes cities complex? (2016), Portugali, 
provides an interesting definition of urban complexity: “A city 
is a large scale artificial built environment composed of small-
er scale artifacts such as buildings, roads, bridges [...] each of 
which is composed of still smaller artifacts and so on; and, arti-
facts are essentially simple systems. They might be very compli-
cated such as supper computers but essentially they are simple 
system: buildings, roads or bridges, as well as neighborhoods, 
cities or metropolis do not interact with their environment or 
among themselves. So what is that makes the simple system 
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and artifact ‘city’ a complex system?” (para. 7)
Portugali refers to the city as a dually complex system made 

of two basic elements: artificial and human components. Con-
sidering the first one, the city can be imagined as a simple sys-
tem since its components integrate well-defined elements. The 
human component relates to ‘urban agents’, including “individ-
uals, households, firms, public and private planning agencies 
and the like” (2006, p. 14). Portugali claims that ‘urban agents’, 
thanks to their ability to interact (among each other, among the 
city’s artificial components, and with the environment), can 
transform the city into a complex system of artificial cities.

As also pointed out by Popper, the behavior of urban agents, 
through their interactions and activities, transforms the (artifi-
cial element) city into the city that everyone knows and lives. Still 
Portugali states: “[…] because of its size, the city is a large-scale 
collective and complex artifact that on the one hand interacts 
with its environment, while on the other it is an environment for 
the millions of people that live and act in cities” (para. 8)

2.2.1
PHENOMENOLOGY
OF URBAN COMPLEXITY

In the book entitled Complexity, self-organization, city authors 
Bertuglia and Staricco (2000, pp. 172-178) effectively summarize 
the fundamental characteristics that determine what can be de-
fined as the phenomenology of cities as complex systems:

— Fragmentation of effective authority
“Who takes decisions in the city? Mayor, city council, city 
administration, industrialists, families, individuals? To some 
extent, all of them; in any case, many of them” (Bertuglia & 
Vaio, 1997, p. 91).
Those who can settle about the urban environment are 
constantly growing. The reason is that today the popula-
tion appears to be fragmented into strata and groups that 
are increasingly numerous and at the same time bearers of 

differentiated interests (Bertuglia, 1991). It is clear that not 
everyone owns the same possibilities to influence urban 
dynamics; however, due to non-linearity, when moments of 
instability happen, also small actors can generate substan-
tial effects, and the disturbance, even if minimal, can have 
an amplified effect through the entire system: “each urban 
agent is seen as a planner at a certain scale, and, that due 
to the property of non-linearity that characterizes the city 
as a complex system, it is often the case that the planning 
or design action of a single non-professional urban agent/
planner/designer dominates the city much more than the 
plans and designs of the professional planners” (Portugali, 
p. 4).

— Structure organized on several levels
Pumain (1997) argues that the city must be conceived con-
cerning at least three possible levels of spatial organization: 
the one in which the individual actors belong, the one of the 
cities itself, and finally the one of the city-system; in addition 
to these, intermediate levels are often of particular interest. 
In any case, comparing biological or physical systems, in ur-
ban ones it becomes more complicated to try to distinguish 
among the various levels since the latter have, in most of the 
cases, weak and blurred boundaries.

— Inter-temporal multiplicity
In the urban context, several time scales operate simultane-
ously. For example, considering the timing of the journeys 
involving the home-work path, they change more rapidly if 
compared to the identification scheme of workplaces and 
residences, causing congestion in the communications net-
work and in housing. The configuration and the infrastruc-
tural system of the city adapt more slowly than the changes 
in economic and social functions: it does not always happen 
that a city is able to adapt when it undergoes successive 
waves of innovations. Generally, the life-cycle of a building 
is longer than the functions for which it is designed: the con-
trast between the container and its functions can result in 
its abandonment and consequent environmental degrada-
tion (Bertuglia & Vaio, 1997, p. 91). 

→
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“From the inequalities between the intrinsic durations of the 
life cycles of each of the components of an urban system, mo-
mentary decoupling between form and function, congestion 
phenomena, delays in adapting to changes, malfunctions in 
structures and infrastructures and discrepancies between real 
needs and policy objectives can arise. The analytical treatment 
of such a wide variety of time scales is very difficult and is one 
of the main causes of the problems that hinder urban theory and 
modeling in their effort to try to conceptualize urban change” 
(Pumain, 1997, pp. 6-7).

— Consequences apparently devoid
of valid reasons and surprising
“In certain circumstances, it can happen, for example, that a 
reduction in taxes or interest rates leads to an increase in un-
employment, or that projects to rehabilitate neighborhoods 
through the development of low-cost social housing give rise 
to neighborhoods that are worse than those that wanted to be 
rehabilitated, or that the opening of a new road would give rise 
to an increase in traffic congestion phenomena” (Bertuglia & 
Vaio, 1997, p. 80). 
The final aspect will be a form in the process of becoming a po-
tential city that evolves according to certain expectations, and 
not a definite form, but what each element expects the city to 
be and to become.

Then, if urban planning is the science that studies the devel-
opment of a city, or rather the development of complex elements 
composing city system, it is easy to understand how this cannot be 
a deterministic science: “a system is deterministic if the knowledge 
of initial state allows to predict the future for certain. Suppose that 
the laws of physics are deterministic; we can predict the future of 
the universe in every detail, as claimed by Laplace? Basically, this 
statement is neither plausible nor real” (Ruelle, 1984).

Deterministic systems that have been used until now to plan 
the city, including zoning, urban projects, and so on, have already 
shown their limits. Plans have become challenging to manage and 
ineffective, plus strict regulations preclude possibilities of changes 
and results, when obtained, often do not address the needs required 
by plans.  Ultimately, defining a city as a complex system: “it means 

to state that the city can be identified as a set of components 
which are in relation among themselves (system), that the sys-
tem processes cannot be managed and controlled by determin-
istic tools (complex system) and, in the end, that the future evo-
lution of the city-system cannot be linearly predict considering 
knowledge about initial conditions (dynamic complex system)” 
(Gargiulo & Papa, 1993, pp. 301-302).

2.3
LEARNING FROM COMPLEXITY
AND APPLYING FEATURES TO URBAN HEALTH

Planning to improve the health of the different ‘urban agents’ 
requires a process integrating scientific, political, and socio-
cultural aspects, thus designing transdisciplinary governance 
approaches (WHO, 2008). The city’s complex attitude toward 
self-organization strongly affects urban health outcomes, which 
cannot be predicted with complete accuracy since the system 
is continuously adapting to changes and actions by individuals 
(Glouberman, 2006). The latter shape cities’ identities so that 
they can identify themselves, while the urban identity follows 
a recursive self-referential process responding to information, 
signals, and stimuli coming from the environment (Gregory, 
1981; Morin, 1992). The set of relations follows the principle of 
non-linearity and causation is multidirectional: even simple 
causal relations between dependent and independent factors 
are difficult to isolate. Causes at the basis of a decision deter-
mine outcomes in the same way. For example, people’s choice 
to travel will depend on the characteristics of transport infra-
structure provision together with further local cultural factors. 
Thus, the latter will differently affect air quality outcomes and 
the scale of fitness and obesity.

Therefore, since urban health challenges emerge as essen-
tial properties of several cause-effect chains across urban sec-
tors, the possible working solutions need to reflect the prob-
lem’s multiplicity (Helsey & Zenou, 2013; Law & Bany-Ariffin, 
2008). Nevertheless, dynamicity extends the time sequence 
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from cause to effect; thus, looking for causal relations becomes 
a more difficult task using conventional analytic methods. 

Another complex layer affecting urban health is represent-
ed by intraurban diversity: cities are a mix of communities both 
those with a geographical localization and those that do not have 
one. A plethora of stakeholders acts on communities and their 
different interests heavily affect diversity (Sterman, 2000). Car 
owners, for instance, who are more likely to get higher incomes 
than those who don’t possess cars, often disagree with people 
that prefer to walk or cycle as their primary mode of transport. 
Furthermore, business interests whose operations rely on car 
use could demand parking provisions and sites located out of 
the city center, making sustainable and affordable public trans-
port (primarily used by low-income residents) more challeng-
ing to sustain. Therefore, urban systems denote high levels of 
specificity and particular patterns for each location that has to 
be evaluated. Moreover, the complexity of health issues is not a 
static feature and varies with scale. Interconnectedness among 
different levels is often not considered by existing models that 
end up studying systems too generally. However, the system’s 
agents could obtain health benefits if the interconnectivity layer 
provides access to various data and resource flows. In particular, 
the interconnectivity of urban areas has to enhance the avail-
ability of spaces where health and wellbeing can be improved 
(clearly depending on the level of infrastructure development in 
each sector). 

Globally, lessons derived from cities’ complexity theory 
highlight the necessity of integrating both scientific and societal 
aspects to actively deal with urban health problems by provid-
ing access and building up people’s capacities (Batty & Mar-
shall, 2012; Batty, 2009; Portugali, 2006). Solving urban health 
problems is a difficult task requiring considerable efforts to ful-
ly comprehend, conceptualize, and contextualize such issues. 
Even some temporary, immediate, or short-term options (Morris 
et al., 2017) may be found to tackle for example illnesses; howev-
er, similar actions cannot ensure any sustainable and long-last-
ing solutions, which typically necessitates some more profound 
changes concerning the system’s composition and behavior. 
Under a complex perspective, the production of unhealthy out-
comes by the agents which belong to the urban systems en-

ables those agents to identify themselves as an active part of 
the problem and the solution. Therefore, this approach involves 
science not only to produce knowledge but also to support a 
broader collective knowledge production process that considers 
multiple spatial scales, sectors, and research disciplines (Acuto 
et al., 2018).

2.4
ORGANICIST APPROACH
TO THE HEALTH HABITAT

Over the last few years, the set of events and developments 
have progressively become complicated, gaining a number of 
diversified elements for which it becomes increasingly hard to 
find a motivation that is at the same time valid and acceptable. 
To this current process, the value coming from technological 
innovations is added, which, although capable of simplifying 
and conforming to the contexts in which they operate, enables 
knowledge attribution that originates phenomena that cannot 
be managed a priori. In fact, technology allowed us to overcome 
boundaries and modify distances between places (through so-
cial networks, the use of blogs, websites, etc.), and change what 
was perceived as a social space. “Difference, discontinuity, plu-
rality, ‘dispersion’ are treated as values, where what you lose is 
much less important than what you earn: cultures mingle, re-
ligions become syncretistic, stranger and out-group transform 
and tame into the ‘diverse’” (Cesareo, 2001, p.16).

In order to positively react, a solution takes into consider-
ation a change regarding the main point of view about the world 
and our cities: now, and more than ever in history, individuals 
have to understand, see and treat cities more like humans. The 
concept is also supported by the fact that man has given again 
to nature and what surrounds it, an active role in his own life. He 
considers himself an integral part of it: an extremely ecological 
vision, in line with the idea of a healthy city as a place capable of 
giving shape to human possibilities (Egoroy et al., 2016). Indeed, 
a proper context (or habitat) for health should be provided which 
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takes action as a networked system whose parts and connec-
tions constitute the real driving force (Grimm et al., 2008).

Another consideration is that, starting with the 21st century, 
the city’s system has changed from a low entropy dissipative 
system to a highly entropic dissipative system arising in times 
of disorder. Then a comprehensive picture is even more neces-
sary: about both areas from where flows of material and ener-
gy are coming to feed the urban ecosystem and areas receiving 
residuals (solid, liquid, and gaseous waste). A lack of action in 
this direction will lead to possible enormous problems affecting 
both the environment and people’s health, in addition to the fact 
that the extension of urban areas will grow faster than the urban 
population in the next future: by 2030, urban land cover it is pre-
dicted to increase by 1.2 million km2 (Seto et al., 2012).

Cities should operate through an organicist approach, which 
is more adherent to the complexity component. In fact, if the city 
environment is constantly evolving, the parallel with organicism 
becomes immediate. Bauman (2001) writes about the modern 
society that is based on variability: “All the reference points that 
gave solidity to the world and favored the logic of the selection 
of life strategies (jobs, personal relationships, models of conve-
nience and decorum, concepts of health and illness, values that 
were thought to be nortured and proven ways to do so) all of 
these and many other once fixed landmarks seem to undergoing 
a full transformation. There is a feeling that many games are be-
ing played at the same time, and that during the game the rules 
of each one change. Our age excels in dismantling structures 
and liquefying models, every type of structure and every type of 
model, randomly and without warning”1.

However, during history, the city’s analogy as an organism 
has been initially reduced to a superficial metaphor analyzing 
its elements as different parts of an organism and showing the 
various functions (for example seeing green areas as the ‘lung of 
the city’, or infrastructures as the network of veins and arteries, 
etc.). A similar comparison is not wrong, but it limits the possi-
bilities that the organicism theory could provide for urban devel-
opment. Indeed, as Zevi (1996) stated, Wright’s parallelisms with 
natural organisms were a missed opportunity (Wright, 2000).

The discussion assumes another connotation if the city is 
seen as an organism that grows and shifts from a static and 

functional analogy to a dynamic one. Unlike top-down visions 
of urban planning in which planners strived to reach some ideal 
organic forms (a valid example is represented by the garden cit-
ies projects), it is possible to embrace a different paradigm that 
includes the evolutionist component. The city is not anymore 
a single element following a program defined a priori, instead, 
it constitutes a combination of more elements strictly inter-
connected. Conceptualizing the city development through an 
evolutionist paradigm enables the city’s organic qualities to be 
appreciated without pre-establishing any relations between all 
the parts e the whole (Batty & Marshall, 2009). Italian urbanists 
have also analyzed the analogy between the city and the organ-
ism. In this regard, Piccinato declares that “no longer consider 
it possible to set up any discussion, any urban action, without 
taking it for granted, indeed by laying at the base of speech, or 
action, the axiom that the city is an organism … because this is 
truly the great achievement of urban thought”2 (Marshall cit. da 
Batty, 2009, p. 552).

Therefore, learning the city as an organism constitutes a 
method to understand better how the complex city’s mecha-
nisms work. While doing this operation, the point of view is fun-
damental since the city can be considered as an ‘individual/or-
ganism’ if the socio-economic context, where the city operates, 
is considered as the ‘environment’ and detected as the major 
determinant of human health; or it can be considered ‘envi-
ronment’ when the ‘individual/organism’ represents the citizen 
thus identifying people’s health as the focus and taken as an 
indicator of the system’s health (Geddes, 1913). In this case, the 
city is  recognized as the built environment, and its project can 
positively contribute to the development of the social organism 
which is hosting. 

The organicist approach strives to propose valid answers to 
the current problem without providing an ultimate solution but 
by admitting possible and valid proposals, always looking for a 
balance. Considering the current progress, the number of prac-
tical answers is increasing, inspiring more and more designers 
to enhance the health component. An interesting recent exam-
ple is the project proposed in 2017 for the Bajes Kwartier Mas-
terplan, a former prison complex from the 1970s that extends 
over 7.5 hectares SE of Amsterdam, which will be redeveloped 

1  Translation by author.

2  Translation by author.
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by FABRICations, OMA and Lola Landscape Architects by 2023 
(Fig. 1). In particular, the development of the masterplan takes 
into consideration specifically six themes of healthy urban plan-
ning, that are (Fig. 2):

• Healthy living; 
• Vital economies;
• Resilient systems;
• Social-cultural connection;
• Energy transition; 
• Material recycling.

Additionally, the project wants to generate a holistic view 
of the interactions between the different layers, confirming that 
today the work must necessarily focus not only on the individual 
spatial interventions of the cities but also on the systemic inter-
ventions between the city’s various parts. This intention always 
maintains a view to a metabolic principle found in the forecast 
of reuse or recycling of 98% of the existing building material. 
Therefore, the strategy adopted translates into the study of an 
organizational framework, also defined in a formal way (given 
that the design form is not exhaustive of the possible uses that 
the space can include), which aims to develop a solid economic 
infrastructure together with a series of opportunities to enhance 
it. Indeed, all the buildings are designed to produce the low-
est possible impact on the environment from an energy point of 
view, thanks to insulation systems with high resistance to con-
ductive flow, solar panels, wind turbines, and an organic waste 
decomposition plant.

Figure 1: The Bajes Kwartier Masterplan, Amsterdam, 2017 (archdaily.com).
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Figure 2: Representation of the six themes of the healthy urban planning, Bajes Kwartier Masterplan, 
Amsterdam, 2017 (elaborated by author).

2.4.1
THE FLEXIBILITY LAYER

As clearly pointed out, adaptability and evolution are distinctive 
elements of organicist systems. The organicist interpretation 
brings some modifications and does not pretend to be a deter-
ministic plan but one provided with ‘rooms of flexibility’. The 
urban issues are not solved through unique solutions, but a de-
velopment system is built aimed at reaching an overall balance. 
The term adaptability refers to the ability that an individual or a 
group of individuals can manifest and develop to modify or have 
the possibility to improve a specific environment based on their 
necessity or intention. The relationship between the system and 
its environment (where the system takes action) constitutes the 
evolution’s basis which defines the essential character of adapt-
ability. According to Geddes3 evolution does not necessarily de-
termine the shift of laws from the field of nature to the field of 
society or progress, which is considered a quantitative trap that 
imprisons social development. Instead, he believed that the city 
represented the means to reach a greater objective and through 
which all the situations of the past have evolved and developed 
to the current result: the legacy of the past, therefore, becomes 
the narrative principle for a future evolution. However, these 
topics were not highly relevant to urban planners of that time 
until the present day when they are applied to urban studies 
in relation, for example, to resilience, ecological planning, and 
environmental assessment.

Hence, talking about the evolving city, it is impossible to de-
fine a formal law, but rather some structural lines and possible 
scenarios. The urban framework adapts to the different external 
conditions (the global socio-economic context) and internal (the 
social and organizational scenario). The urban environment has 
to reflect the adaptability or the attitude to change of its various 
social subjects (ordinary people, stakeholders, professionals, 
and decision-makers). 

The capacity of the city to align its functions, structure, and 
operating rules according to socio-economic stresses of differ-
ent magnitude and frequency is defined as flexibility. The con-
cept of flexibility, in this context, is not linked to the possible 

→

3  Patrick Geddes (1854-
1932) from Scotland can be 
considered as one of the 
fathers of urban planning. 
He was the greatest 
promoter of the theory 
of evolution. However, 
one of his characteristics 
is that he had been 
an expert in different 
subjects through which 
he formulated a new 
approach to city’s studies. 
He’s mainly considered 
a biologist, but also, 
sociologist, geographer, 
philanthropist and pioneer 
of urban planning theories.
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changes that an organism can undergo but to the possible vari-
ables it can itself contain, even if different from one another, 
that an organism needs or could need when a variation of the 
boundary conditions occurs (Koolhas, 2001). Indeed, in the ur-
ban context, flexibility can increase resilience: a flexible city, 
thanks to its structure and internal relations, enables rapid ac-
tivities’ resumption after external pressures. 

2.5
RESUMING FACTORS
INFLUENCING HEALTH IN CITIES

The current urban development framework shows that in cit-
ies it is essential to actively and positively intervene to improve 
the interaction among the complex contexts that describe them 
(urbs, civitas, polis) to ensure their essential role as generators 
of good health.

The complex city system adopts different meanings for each 
element that studies its environment: the final form will be 
characterized by an organism in progress, a potential of a city 
that develops and grows according to certain expectations and 
needs and, therefore, not according to another form defined a 
priori. Precisely due to the lack of the deterministic character, 
it becomes essential to be aware of how much the health factor 
affects the determination of plans and actions within the urban 
environment and to intervene carefully, respecting the levels of 
complexity that connote it. Indeed, the aspects to evaluate are:

— Non-linearity
Urban health outcomes are multiple, and the causal relations 
among them are non-linear. The system continuously adapts 
to the changes and actions of individuals and self-organizes 
itself, generating dissipation and cooperation between the 
different parts. As stated by Rose (2001), the causes that 
determine illness in individuals could be completely differ-
ent from the causes of illness affecting populations. As a re-
sult, it is necessary to establish different policies to sustain 
health globally and at the household level.

— Irreversibility
Urban phenomena cannot go back. The city is not prepared 
to repeat its actions. Cities, like human bodies, are both irre-
versible systems that cannot be forced to restore processes.

— Dynamism
Urban phenomena are dynamic and subject to evolution. The 
temporal and spatial sequence existing from cause to effect 
is extended and clearly not static. A city, like an individual, 
will not be the same one year later. After a year, an engine, on 
the other hand, is always the same; it has developed energy 
by consuming raw materials, but, overall, its essence, shape, 
and structure are identical.

— Intraurban diversity
cities embody a mix of communities (both geographically 
localized and not). A great number of stakeholders affect 
communities, and their diverse interests heavily impact cit-
ies’ diversity.

The main complexity feature delineating urban health 
evolves and self-evolves over time. This action inevitably affects 
both the city and humans and their health status, producing pos-
sible global risks. The latter derive from a real gap between the 
increasing complexity characterizing urban systems and that of 
the systems conceived to deal with urban complexity. Thus, con-
sequences are relevant to a series of additional existing urban 
subsystems, including arteries that carry material and nourish-
ment, nerves capable of transmitting messages, excretory and 
respiratory systems, etc. Nevertheless, the city can experiment 
and learn from its mistakes, adapt, and cope with change; it is 
a flexible system that can communicate and exchange informa-
tion with its members. Indeed, human beings have the power 
to adapt to changes in critical situations and shape their future 
by learning from what they have experienced. The ultimate goal 
is to rethink how to plan and build: for more than 150 years, a 
considerable and continually expanding body of research has 
demonstrated that cities’ planning and management can large-
ly affect the urban health and wellbeing of their residents (GR-
NUHE, 2010). Today this is something extremely evident and the 
recent pandemic has highlighted the need to change some par-
adigms and move towards the design of healthy cities.
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Amsterdam, 2017 (elaborated by author).
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Based on the recognition of the urban complex relationships, 
the third chapter analyzes the integration among health 
and sustainable development issues during the time and 
through the main international documents. The discussion 
is necessary in order to identify the elements and properties 
that define the contemporary decision-making and 
operational context of healthy actions in modern cities.

CHAPTER 3
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3.1
INTRODUCTION

he current concept of sustainability is the result 
of great developments that occurred within the 
last 50 years. Starting from the 70s, the world 
realized that human activities should follow an 
evolution model that supported their progress 

across the planet. Indeed, the notion of conventional develop-
ment, connected only to economic growth, was abandoned in 
favor of a new definition of development paradigm that could 
balance economic growth and equal resources distribution, in-
cluding environmental and social aspects. Notably, it was put-
ting relevance to the time dimension in terms of future develop-
ment, creating guidelines to orient the current society towards 
the right direction for future generations’ evolution. Sustainable 
Development was coined for the first time in a report by the 
United Nations Commission on Environment and Development 
(the commission later adopted the name World Commission on 
Environment and Development, WCED) entitled Our Common 
Future (also known as the Brundtland report) in 1987. It was 
defined as: “development that meets the needs of the present 
without compromising the ability of future generations to meet 
their own needs” (WCED, 1987).

The concern for future generations highlighted the impor-
tance of the responsible use of resources, especially after the oil 
crisis that happened in the early 1970s, which demonstrated the 
potential consequences due to shortages (Fig. 1). In 1972, a team 
of researchers from MIT put their effort into studying the risks 
of civilizational collapse. Their work was then published by the 
Club of Rome project headed by Donella and Dennis Meadows: 
The limits to growth came out (Meadows et al., 1972) (Fig. 2). 
The group of eminent economists and scientists clearly warned 
about Earth’s limited supply of physical resources that could 
lead to a catastrophe if exceeded in exploitation. They employed 
computer modeling to effectively show the cumulative and in-
teractive effects of population growth, energy use, and polluting 
byproducts of industry on the self-renewing capacity of the en-
vironment (Brown et al., 2005).

CHAPTER 3
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“If the present growth trends in world population, indus-
trialization, pollution, food production, and resource depletion 
continue unchanged, the limits to growth on this planet will be 
reached sometime within the next one hundred years. The most 
probable result will be a rather sudden and uncontrollable de-
cline in both population and industrial capacity” (Meadows et 
al., 1972, p. 23).
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Figure 1: Gas station attendants in Portland, OR, in 1973 (National Archives).

Figure 2: Cover of the report The limits to growth (Meadows et al., 1972).
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Another possible definition of Sustainable Development, 
which is complementary to the previous one, refers to improving 
quality of life “while living within the carrying capacity of sup-
porting systems” (WCU, 1991).

The crisis was the starting point that pushed nations world-
wide to discuss and debate new perspectives of collabora-
tive work in the environmental, cultural, social, economic, and 
technological fields. Those different dimensions were meant to 
co-exist into a logic of both integration and development (Botte-
ro & Mondini, 2009). Moreover, the extension of economic theo-
ries to the environment emphasizes the long-term maintenance 
of capital and its ability to generate at the same time wealth 
and high-level of uncertainty (Munda, 1995). The capital to be 
maintained includes both artificial capital (produced by human 
societies) and natural capital. Indeed, considering a more gen-
eral view, sustainability is referred to be built upon three main 
pillars; thus, the success of sustainable processes will influence 
the ecological, social, or economic sphere.

In this regard, numerous and diversified globally agreed doc-
uments have been produced defining consistent policies and 
recommendations. The main objectives aimed at fixing the limits 
that human settlements should respect and the behavior peo-
ple should follow to reduce the impacts of their actions on the 
three mentioned dimensions. Attention was necessarily brought 
to the role of cities and their negative effects in terms of en-
ergy consumption, waste production, greenhouse gas emission, 
etc., generating numerous, complex interconnected sustainabil-
ity, development, and planning problems. Nevertheless, to find 
a proper solution, cities started to be conceptualized more as 
‘drivers of sustainable development’ and global environmental 
change (Fitzgerald, 2010; Hoornweg et al., 2011; Parnell, 2016). 
Even the enduring economic-financial and environmental crisis, 
the city still embodies the place of opportunities where social 
inequalities can be reduced (Milani, 2015) and new synergies 
between economy and ecology can be built (Gambazza, 2011).

Moreover, cities are flexible, and they can adapt their ‘ur-
ban metabolism’ to change their condition, becoming leaner and 
greener and radically reducing waste (Ferrao & Fernandez, 2013; 
Troy, 2012). A lean circular metabolism helps cities minimize in-
puts while maximizing renewables and recycling and then de-

“Our struggle for global sustainability 
will be won or lost in cities” 
(Ban Ki-Moon, 2012)1

creasing ecological footprints (Rogers, 1997) (§ 2). In addition, 
the existence of simultaneous populations, subcultures, and 
networks of interactions in the same cities enables them to be 
valid incubators for innovations that can face variable challeng-
es (Johnson, 2010; Hoornweg et al., 2011).

Globally, the emphasis on cities results from a common and 
successful activity by many civil societies, cities, and the UN. 
More specifically, sustainable urban development implements 
the sustainable development principles to enhance human life 
carried in urban areas. Nowadays, among the critical issues con-
nected to growing urbanization, health has a primary role, and 
cities struggle to create opportunities for implementing urban 
health as a precondition of sustainable development (Hancock, 
1993, 2009; Kickbusch, 2010). Indeed, urban health directly re-
flects the outcomes deriving from the environmental, social, and 
economic spheres, thus emphasizing the existing linkages and 
the positive synergy that could be developed starting from them.

Therefore, for the purposes of the discussion, it becomes 
interesting to fully understand how issues have been dealt with 
over time and evaluate the progress that led to the definition of 
the latest agendas that include the urban health factor. More-
over, the discussion wants to highlight the important aspect 
linked to the interscalarity of the intervention strategies, which 
naturally developed from the different goals and objectives, for-
mulated in favor of an extension of participation through action 
plans at the national and individual communities’ levels. 

1  Claim by Ban Ki-Moon, 
the Former Secretary-
General of the United 
Nations, to the High-level 
Delegation of Mayors 
and Regional Authorities, 
in New York, 23 April 2012.
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3.2
SUSTAINABLE DEVELOPMENT
FROM THE 1970S TO NOWADAYS:
HEALTH IMPLICATIONS

The relationship between development and the environment, 
between man and nature, has been the central theme of inter-
national debates since the 1970s. Over time discussions have 
addressed numerous issues, and it has been demonstrated that 
sustainable development and human health are strongly inter-
woven: looking for integrated approaches to address both needs 
will bring mutual benefits to cities (Haines et al., 2009).

The United Nations Conference on the Human Environment, 
held in Stockholm between 5 and 16 June 1972, introduced the 
need to envisage joint effort and adopt shared principles that 
would inspire and guide the entire world population towards 
protecting the environment. The conference produced a docu-
ment known as Stockholm principles, establishing 26 principles 
focused on four main topics:

① Equality of all people;
② Safeguard of natural resources and wildlife;
③ Help to developing countries
④ The contrast between development and protection of the 
environment. 

The contribution was actually really synthetic and did not 
add many details about how to implement the principles. The 
four core topics formed the basis for future investigations and 
implementations by UN; consequently, other principles were 
mainly treated in this report. In particular, the idea of supporting 
developing countries through “financial and technological as-
sistance” (Stockholm principles, 1972, Principle 9) by UN coun-
tries was well explained: it made clear even then the necessity 
for those countries to follow sustainable principles taking care 
of pollution, soil consumption and limited use of non-renewable 
resources. Some other measures included demographic policies 
in specific regions aimed at guaranteeing fundamental human 
rights and avoiding adverse effects on the environment due to 

the rate of population growth. However, those principles were 
pretty much in contrast with studies of that time which demon-
strated that if growth did not stop, it would be impossible to live 
for everyone due to shortage of food and damages towards the 
environment: there was an evident ‘limit to growth’ (Meadows et 
al., 1972). Other points stated the necessity to abandon nuclear 
weapons and end colonialist and racist domination. Indeed, the 
conference was subjected to critics stating that “[it] was more 
concerned with identifying trade-offs between environment 
and development than with promoting harmonious linkages 
between the two” (Prizzia, 2007, p. 21). Therefore, the need for 
a more extensive approach became evident that could com-
bine both economic and environmental sensitivities. Moreover, 
experts were not dealing effectively with health issues at this 
stage, even if unequivocally connected to environmental con-
cerns. The principles’ focus was mainly placed on the possible 
“hazards to human health” (Principle 7) caused by sea pollution. 
This is the only explicit reference to the health component that 
is possible to find through the principles.

As previously said, sustainability concept was introduced 
within legislative frameworks in 1987 thanks to the Brundtland 
report2, a fundamental tool for its implementation, which dis-
cussed a development capable of ensuring the satisfaction of 
the present generation’s needs without compromising those of 
future generations (WCED, 1987). This document was the start-
ing point for a continuous process of reception and adoption, 
setting sustainable development as a founding paradigm for 
new perspectives (Lafratta, 2004). The report was organized be-
ginning with three main topics: Common Concerns, Common 
Challenges, and Common Endeavors. Many issues were the 
same discussed by the Stockholm principles, but the Brundt-
land report argued for more consciousness about food security, 
energy (renewable energy, nuclear energy, fossil fuels), and in-
dustry. In this regard, title 8 located in the II-part, reports: In-
dustry: Producing More with Less (Brundtland report, 1987, p. 
143). The link lies in the shared thinking that development has 
to go through a more extensive production, which means more 
economic growth, but there is a hint for change: less raw mate-
rials and resource consumption. Table 1 synthesizes the main 
common points and differences between Stockholm principles 

2  The name of the report 
comes from Gro Harlem 
Brundtland (20.04.1939), a 
Norwegian politician who 
was the first female prime 
minister of Norway, serving 
for three terms (1981, 
1986–89, and 1990–96), and 
later was director general 
of the WHO (1998–2003). 
In 1983 Brundtland became 
chair of the UN WCED, 
which in 1987 issued Our 
Common Future, the report 
that introduced the idea of 
‘sustainable development’ 
(brittanica.com)
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Table 1: A comparison between Stockholm principles and the Brundtland report (made by author).
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Stockholm principles, 1972 Brundtland report, 1987

PRINCIPLES TOPICS HIGHLIGHTED PRINCIPLES TOPICS HIGHLIGHTED

1st Right for humans to freedom, equality and adequate conditions of life,
in an environment of a quality that permits a life of dignity and wellbeing

1st Right for humans to have an environment adequate
for their health and wellbeing

2nd Importance of safeguarding Earth’s natural resources
for the benefit of present and future generation

2nd Sort of repetition

3rd to 7th Discussion about the human right to maintain “the capacity
of the Earth to produce vital renewable resources” (3), “to safeguard the
heritage of wildlife and its habitat” (4), to discharge toxic substances 
“in such quantities or concentration as to exceed the capacity of the 
environment to render them harmless” (6), “to prevent pollution of the seas 
by substances that are liable to create hazards to human health” (7) 

3rd and 4th Topics developed in the Stockholm principles can be resumed 
in Brundtland report’s Principle 3 and 4 entitled Conservation 
and Sustainable Use and Environmental Standards and Monitoring 
concerning sustainable use and management of natural resources, 
development of environmental standards, prior environmental assessments, 
inclusion of the public in the planning process, etc.

11th to 13th Role of States connected to the concept of SD, in particular:
“the environmental policies of all states should enhance and not adversely 
affect the present and future development potential of developing 
countries, […] and appropriate steps should be taken by states and 
international organizations with a view to reaching agreement on meeting 
the possible national and international economic consequences resulting 
from the application of environmental measures” and also “States should 
adopt and integrated and coordinated approach to their development 
planning so as to ensure that development is compatible with the need
to protect and improve environment for the benefit of their population”

7th Discussion about the integration of developmental planning embraced by 
States: “States shall ensure that conservation is treated as an integral part 
of the planning and implementation of development activities and provide 
assistance to other States, especially to developing countries, in support
of environmental protection and sustainable development”

25th Importance of playing by States “a coordinated, efficient and dynamic role 
for the protection and improvement of the environment”

8th Cooperation between States in order to protect and improve 
the environment “States shall cooperate in good faith with other States
in implementing the preceding rights and obligations”

21st and 22nd Obligations on States to prevent environmental damage in other countries 
or in areas outside national jurisdiction, and to co-operate on development 
of international law regarding liability and compensation for such 
environmental damage

9th to 20th Discussion about Transboundary Environmental Problems regarding 
general obligation on States to use transboundary or extraterritorial natural 
resources in a reasonable and equitable manner (9) and a number of more 
specific obligations in connection with such resources (10-19), including
an obligation to give equal treatment to all persons who are affected by use
in an environmentally adverse way (20)

24th Elimination of adverse environmental effects resulting from activities in all 
spheres by taking into account the sovereignty and interests of all States

21st Environmental responsibility of each States to cease, and to provide 
compensation for activities in breach of international environmental 
obligations

26th Importance of “elimination and complete destruction
of such [nuclear] weapon” 

22nd States’ responsibility on environmental issues, they have to “settle 
environmental disputes by peaceful means. If mutual agreement on a 
solution or on other dispute settlement arrangements is not reached within 
18 months, the dispute shall be submitted to conciliation and, if unresolved 
thereafter, to arbitration or judicial settlement at the request of any of the 
concerned States”
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and the Brundtland report. It is evident how Stockholm princi-
ples worked as a basis for the issues expressed in the Brundt-
land report, especially concerning the first part about human 
rights. In particular, the Report refers to health as part of social 
sustainability and highlights its fundamental role in connection 
with the global necessity of having an adequate environment 
(Principle 1). To pursue a development that is intended to be 
sustainable, the latter must necessarily satisfy the basic hu-
man needs. They include: housing, water supply, sanitation, and 
health care (WCED, 1987, p. 55). Additionally, it is highlighted the 
shift from actions aimed at favoring States’ interests towards 
solutions promoted by States to avoid environmental damages 
responsibly. Concerning this point, the Brundtland report pres-
ents a dedicated principle stating the fundamental responsibil-
ity of each States that has signed the Report to provide specific 
compensations for activities in breach of international environ-
mental obligations (Principle 21). 

The next step occurred in 1992 when the UN Conference on 
the Environment and Development (UNCED), called Earth Sum-
mit, was held in Rio de Janeiro. The Rio Charter was produced, 
which expressed 27 principles about nations’ rights and respon-
sibilities towards development and human wellbeing. Indeed, 
the first principle highlighted that “Human beings are at the 
center of concerns for sustainable development. They are en-
titled to a healthy and productive life in harmony with nature”. 
Four other documents were approved: Agenda 21 (the commu-
nity-level movement for sustainable development); the United 
Nations Framework Convention on Climate Change3 (UNFCCC); 
the Convention on Biological Diversity; and the Declaration on 
the principles of forest management. 

The Agenda 21 represents the key document of the summit. 
Through a 500-page collection of agreed healthy practices, it 
emphasizes how health constitutes both an essential objective 
for people and a main element at the basis of the sustainable 
development process. Moreover, it highlights the importance of 
local action in bringing about change and identifies local gov-
ernments as one of the leading partners in implementation. 
Indeed, around 2/3 of the total recommendations determine 
implications for cities, and four of the 40 chapters of the Agen-
da are most relevant for action, contributing to both health and 
sustainable development.

Subsequently, the Second United Nations Conference on 
Human Settlements (Habitat II) was held in Istanbul. In partic-
ular, the conference marked the formal adoption of global sus-
tainable principles (UN, 1996). The main objective to be pursued  
was to make the world’s cities, towns, and villages healthy, safe, 
equitable, and sustainable. For the first time, the deliberation 
process included the extensive participation of non-governmen-
tal organizations (NGOs). However, interactions stayed within 
sectors. Thus, if actors were interacting horizontally, vertical col-
laborations and engagements with government representatives 
were taking place with difficulties.

The UN Member States made a further step towards the sus-
tainable dimension in 2000 with the Millenium Development 
Goals (MDGs), established in the Millenium Declaration. The 
goals defined eight objectives to tackle poverty and promote 
development in low- and middle-income countries by 2015, us-
ing 1990 as a benchmark (Lomazzi et al., 2014; McArthur, 2018). 
These included (Fig. 3):

The health component is easy to identify within the MDGs. 
Three of the eight goals directly focus on health-related topics 
and include MDG 4, MDG 5, and MDG 6; while the other three 
have an indirect link with health, they are MDG 1, MDG 7 and 
MDG 8 (see Fig. 3). The MDGs showed that “the livelihoods and 

Figure 3: The Millenium Development Goals (MDGs) (gavi.org). 

3  In 1997 the third annual 
meeting of the Conference 
of the Parties (COP) of 
the UNFCCC, was held in 
Kyoto. During this occasion, 
developed countries 
discussed on climate 
change and agreed to reach 
common targets concerning 
the reduction of their 
emissions of greenhouse 
gases. In detail, the Kyoto 
Protocol required a 5% 
decrease in greenhouse gas 
emissions compared to 1990 
levels, to be achieved by 
2012. The ratification of the 
Protocol by the countries 
was very slow, as climate 
change still represented 
a very controversial topic. 
The Kyoto Protocol obtained 
the necessary signatures 
to start its process only in 
2005.
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wellbeing of the world’s poor are now conceptualized in terms 
of access to opportunity and absence of insecurity and vulner-
ability” (Adger et al., 2007, p. 194). Overall, they gave form to a 
more practical expression of the balance between the econom-
ic, social, and environmental pillars. Nevertheless, sector goals 
were still placed in a too fragmented way separating environ-
mental considerations from healthy ones. 

In 2012, after 20 years after the UN Conference on Environ-
ment and Development (UNCED), the UN Conference on Sus-
tainable Development (UNCSD) (also known as Rio+20 or Rio 
Earth Summit 2012) marked an important historical event, and 
it confirmed political commitment in respect of the global en-
vironmental agenda for the next two decades. The conference 
outcome document, entitled The Future We Want (2012), em-
phasized that better health is a “precondition for, an outcome 
of, and an indicator of all three dimensions of sustainable de-
velopment”. In this regard, international cooperation showed 
progress. However, many problems were still requesting a solu-
tion worldwide due to global issues’ increasing and extensive 
complexity (Orzes et al., 2018).

More recently, in 2015, the UN has spread the 17 Sustainable 
Development Goals (SDGs), which constitute an integral part of 
the formal declaration known as 2030 Agenda, involving all sus-
tainability dimensions at the planetary scale. SDGs established 
a milestone concerning the communicative and straightforward 
way they have been conceived, even from the graphical aspect, 
which is evident from Figure 4: the SDGs demonstrate the strong 
will to promote them to every person and gain maximum aware-
ness. The goals express nearly ten targets to reach by 2030, and 
they comprehend many aspects: from social (school accessible 
to everyone, gender equality and respect, end of poverty and 
hunger) to economics (work, energy, production) going through 
cities and natural environment to be preserved. They developed 
the basis for providing consistent support to global health and 
international development work for the next 15 years (UN, 2015; 
WHO, 2016). In particular, SDG 11, focused on sustainable cities, 
deals with social and environmental health needs concerning 
adequate housing, poor air quality and hazardous waste dis-
posal. SDG3, instead, discusses health as a separate goal (UN, 
2015). Sectoral policies with consistent effects on health are 

Even though SDGs could be considered as a continuation of 
the MDGs, significant differences exist. The analysis conducted 
by Parnell (2016) demonstrates why. In the first place, the appli-
cation scale is different: the SDGs are applied universally, con-
sidering every place and not just the ‘poor’ countries. Secondly, 
the extension to the economic, social, and environmental di-
mensions of sustainable development is made clear and well-in-
tegrated with respect to the overall program, which is extremely 
aware of ecological limits and planetary boundaries. As a third 
consideration, there is the necessity of exploiting technology to 
ensure effective data monitoring at different scales and to pro-
duce a valuable data repository. Fourth, pursuing development 
at a global level means acting on a global finance level. Lastly, 
MDGs develop only some limited urban dimensions when con-
sidering Target 11 of MDG 7: “achieving by 2020 a significant 

Figure 4: The 17 Sustainable Development Goals (SDGs) (ne-mo.org).

addressed by several other goals (Dora et al., 2015), which include those 
linked to the reduction of poverty, improvement of nutrition, provision of 
safe water and sanitation, and access to clean, renewable energy (SDGs 1, 
2, 6, 7).
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improvement in the lives of at least 100 million slum dwellers.”
On the other hand, SDGs deepen the urban component 

by providing the first Urban Sustainable Development Goal 
(USDG): “to make cities and human settlements inclusive, safe, 
resilient and sustainable.”

Therefore the 11th SDG formally recognizes the role of cities 
as real means to enable sustainable development (Simon et al., 
2016; Watson, 2016). The discussed differences are synthesized 
in Table 2.

Afterward the MDGs framework has been extensively an-
alyzed, and it has often received critics not only regarding its 
predominant top-down approach but also for skewing national 
policies towards fundings’ availability or debts relief (Easterly, 
2009; Meth, 2013; Browne & Weiss, 2014; Satterthwaite, 2016a; 
Klopp & Petretta, 2017).

Overall, the SDGs are considered fundamental tools for put-
ting into practice ambitions on environmental development up 
to 2030 (Gupta & Vegelim, 2016; Stafford-Smith, 2017). SDGs’ 
initiative involves high-level and cross-border cooperation, to-
gether with multidimensional political negotiations. Since the 
recognition of cities’ critical role in achieving SDGs, one year 
later, in 2016, the New Urban Agenda (NUA) was adopted during 
the Habitat III summit held in Quito. The related agenda un-
dertakes to promote urban sustainability. The international 
agreement considers the city as the primary target where to im-
plement new strategies of planning, designing, and managing 
to achieve sustainable development. Taking into account that 
cities are complex urban systems, the NUA develops multidis-
ciplinary collaborations among multiple sectors: for example, 
housing, transportation, sustainability, and civic engagement 
(Valencia et al., 2019; Cohen, 2015; Parnell, 2016).

However, the negotiation process did not establish the SDGs 
as practical tools to monitor and evaluate the NUA, which cur-
rently lacks a formal implementation framework (McPhearson et 
al., 2016; Satterthwaite, 2016b; Schindler, 2017). 

Each presented document has helped delineate the differ-
ent approaches and elements characterizing sustainable devel-
opment concept over time. This action has helped generate a 
deeper understanding of how cities are designed, planned, built, 
and governed and how they have affected human health in re-

Sustainable development:
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*1Changed over the period and eventually reached 60 indicators.
*2Information updated by author.

MDGs SDGs

2000–2015 2015–2030

8 goals, 18 targets, 48 indicators*1 17 goals, 169 targets, 230 indicators*2

Focused on ’poor’ nations Universal, global

”Data lagging and spotty.
Mostly surveys, census”

Data still lagging but exploration of new sources 
- ’data revolution’ including open data, geospatial 
data, citizen scientists, etc.

Voluntary, non-binding Voluntary, non-binding

”No comprehensive monitoring or analysis
of MDGs spending (mostly government budget
and Official Development Assistance)”

Linked to global financing framework
from the beginning (Addis Ababa Action Agenda) 
although funding mechanisms and monitoring 
system still vague

Primary focus was eradicating poverty Explicit focus on holistic sustainable
development including environmental goals

MDG 7 Target 11 refers to improving
the lives of at least 100 million
slum dwellers

Stand-alone UrbanSDG Goal 11 cities recognized 
as ”pathways to sustainable development”, more 
expansive role for urban planning, design and 
architecture

Local governments absent
from formal process

Local governments still absent with no formal
role but more involved in advocacy

Excluded people, top-down Calls for inclusion, participatory processes

Table 2: MDGs and SDGs compared (adapted by author from Klopp et al. 2017).
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cent years (Ramirez-Rubio et al., 2019). Clearly, the perspectives 
have been profoundly modified, and today great awareness is 
required, especially from all actors taking part in the urbaniza-
tion process. It has become clear that the main actions will nec-
essarily take place in cities that own the resources to pursue 
the enhancement of the natural capital (primary resources and 
environmental impacts), but also of the social (work, education, 
and wellbeing) and economic (investments and revenues) cap-
ital: the adoption of integrated and multi-sectoral policies will 
deliver healthy, livable and sustainable cities (Lowe et al., 2018; 
Giles-Corti, 2016; Sallis et al., 2016; Stevenson et al., 2016). In 
particular, the SDGs and the NUA represent two global mile-
stones enhancing the role of local decision-making processes in 
urban policies as fundamental public health interventions.

3.3
SUSTAINABLE DEVELOPMENT
GOALS TOWARDS THE CREATION
OF HEALTHY AND SUSTAINABLE CITIES

City planning produces effects on urban populations involving at 
the same time their health, wellbeing, and safety (Giles-Corti et 
al., 2016). Facing this, sustainable development has developed 
evident links between climate change and health (Kickbush, 
2016; Watts et al., 2015). Moreover, WHO has clarified the intent 
and, during the 2016 Shanghai Declaration, stated that health is 
considered as one of the most ‘effective markers’ of a city’s sus-
tainable development (WHO, 2016), strengthening its position 
about the need for ’healthy cities’ (Barton & Grant, 2013).

To a large extent, results derived from updated measures 
and operations; indeed, in 2015, the UN General Assembly for-
mally adopted the 2030 Agenda for Sustainable Development, 
leading to a substantial shift in approach: from reactive to ambi-
tiously proactive, especially regarding the promotion of healthy 
environments (Elmqvis et al., 2018). This is clear when analyz-
ing its core, represented by the 17 SDGs and their associated 
169 targets covering the years from 2016 to 2030, applied to all 
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193 countries member of ONU (see Fig. 4). The objectives aim to 
end poverty, to fight against inequalities, and to enhance social 
and economic development, emphasizing fundamental aspects, 
such as climate change and environmental protection: they are 
strongly interrelated and directly refer to the three pillars of sus-
tainability (Fig. 5).

→            Figure 5            →
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Figure 5: The relationship 
of the 17 UN Sustainable 
Development Goals (SDGs) 
(elaborated by author from 
Costanza et al., 2016).

Environmental
maintenance

Economic 
growth

OVERARCHING GOAL

Social
equity

End poverty for all1

End hunger for all2

Ensure healthy lives for all3

Achieve gender equality5

Water & sanitation for all6

Build resilient infrastructure9

Ensure equitable
quality education for all4

Reduce inequality within
and among countries10

Ensure access
to sustainable energy7

Promote inclusive
economic prosperity8

Build resilient
and sustainable cities11

Ensure sustainable
consumption patterns12

Promote justice and
accountable institutions16

Conserve terrestrial
ecosystems15

Conserve
marine ecosystems14

Urgent action
on climate change13

Strengthen global
partnerships17

A prosperous, high quality of life
that is equitably shared and sustainable

The shared idea characterizing the 17 objectives is that 
each of them, conceived individually, represents the different 
elements of sustainability and that, considering their set, it is 
possible to define the multiple and complex interdependence 
links between the dimensions of sustainability, extending Agen-
da 2030 from the social pillar only to the economic and envi-
ronmental one. Interactions generating between the SDGs give 
rise to synergies on the one hand and to trade-offs on the other: 
the necessary tools to achieve the objectives, and the related 
targets, can therefore be complementary or in conflict with each 
other.

The drafting of the ambitious objectives was carried out 
through a careful and comprehensive participatory process, 
on a global level, by different groups of stakeholders, includ-
ing citizens, private and public sectors, and local bodies (Klopp 
& Petretta, 2017). In addition, the innovative program provides 
monitoring phases that are indicated directly to the UN thanks 
to the annual reporting. Precisely, the implementation of the 
2030 Agenda is monitored by the High-Level Political Forum 
(HLPF) of the UN, whose task is to evaluate the progress and 
results obtained in all countries and to “ensure that the Agenda 
remains relevant and ambitious” (SDGs Knowledge Platform). 
Stakeholders and civil society organizations’ involvement is fun-
damental during the monitoring process: they are invited to an-
alyze and evaluate policies and progress towards the SDGs and 
express their commitments for their achievement by indicating 
targeted and verifiable objectives (Rapporto ASviS, 2016). 

In addition, the use of indicators to evaluate progress on 
achieving the SDGs has reached a global interest. Hence in July 
2017, the UN General Assembly officially adopted a compre-
hensive indicator framework studied to implement the 17 SDGs 
and associated targets4. Therefore, the SDGs’ indicators will be 
subjected to annual revisions, providing an overall analysis of 
the current scenario for each goal. It has already been reviewed 
comprehensively by the Statistical Commission in the course of 
its 51st session in March 2020, and it will go through the same 
procedure while its 56th session, to be held in 2025. At the 
same time, any potential set of indicators will be unable to fully 
address urban complexity and examine the different impacts’ 
scale on cities (Holden, 2013).

4  The Inter-Agency and 
Expert Group on SDG 
Indicators (IAEG-SDGs) 
developed the global 
indicator framework for 
Sustainable Development 
Goals which was agreed 
upon at the 48th session 
of the United Nations 
Statistical Commission 
held in March 2017. The 
framework was later 
adopted by the General 
Assembly on 6 July 2017. 
The global indicator 
framework includes 247 
indicators (UN).

Sustainable development:
a necessary operating framework



6160 CHAPTER 3

Nevertheless, indicators systems have been largely em-
ployed since they satisfy multiple purposes (besides scientific 
ones) and agendas (Moreno Pires et al., 2014). In addition, some 
standard features are identified concerning the adoption of any 
indicator system at the city scale. The latter needs to be “rele-
vant, acceptable and practicable” for “generally overstretched 
and under-resourced local authorities in most parts of the 
world” (Simon & Arfvidsson, 2015). 

The most recent documents place renewed emphasis on 
the high level of indicators’ interconnectedness among humans’ 
social, economic, and environmental ambitions and the relative 
consequences. The 2021 Report has collected data on selected 
indicators in the global SDGs’ indicator framework in order to 
reveal the massive impacts that the outbreak of COVID-19 has 
produced on people’s lives, and it brings attention particularly 
to those areas that require urgent and coordinated action. The 
UN Department of Economic and Social Affairs has produced 
the report in collaboration with more than 50 international 
agencies. 

“The year 2021 will be decisive as to whether 
or not the world can make the transformations 
needed to deliver on the promise to achieve 
the SDGs by 2030 – with implications for us all” 
(SDGs Report, 2021)

Sustainable development:
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The pandemic has generated a worldwide crisis; it has in-
creased the infection risk for the poorest and most vulnerable 
countries and therefore intensified the inequalities. Regarding 
vaccine distribution, for example, if Europe and Northern Amer-
ica have administered 68 vaccines for every 100 people, sub-Sa-
haran Africa had resources only for fewer than two people. Even 
considering the temporary reduction of emissions during 2020, 
climate crisis, biodiversity loss, and pollution persist. Moreover, 
COVID-19 has emphasized further issues affecting our society 
like insufficient social protection, weak public health systems, 
inadequate health coverage, structural inequalities, environ-
mental degradation, and climate change. Meanwhile, a great 
number of public and private administrations, together with peo-
ple from academia and communities, have quickly reacted and 
at the same time provided valid solutions to collaborate against 
the crisis, significantly enhancing digital transformations. In-
deed, it has become evident that deficiencies in information 
and data greatly affect decision-makers. From the beginning of 
February to the end of December 2020, more than 1,600 new 
social protection measures have been issued by Governments 
worldwide (SDGs Report, 2021).

Given the focus on healthy city planning, Giles-Corti et al. 
(2020) state that around 11% of the SDGs indicators concern 
such issue, and that 33% of these urban health-related indica-
tors have been addressed by Goal 11 (inclusive, safe, resilient 
and sustainable cities) through a direct link5. Ramirez-Rubio et 
al. (2019) report that other less related indicators affecting urban 
health derive from Goal 6 regarding water and sanitation, Goal 4 
on quality education, Goal 8 about decent and safe employment 
and Goal 2 which discusses a nutritious diet. SDG 13 develops 
both indicators linked to high temperatures exposure and other 
climate effects, and to the increase of resilience and adaptive 
capacity to climate-related hazards and natural disasters, espe-
cially in cities. Indirect connections derive from aspects regard-
ing electricity access and non-polluting energy sources (Goal 
7), sustainable production and consumption patterns (Goal 12) 
or sustainable and resilient infrastructure, innovation and re-
search (Goal 9). Goals 1, 5 and 10 deal with some health de-
terminants such as gender and socioeconomic inequalities. All 
the existing interactions among the mentioned health-related 

5  Should be noted that 
cited authors made 
comparison considering 
a total of 244 indicators, 
however the presented 
contribution is based on 
what is declared by the 
Statistics Division of the UN 
that reports 247 indicators. 
In any case the difference 
is not critical and the 
reference is considered 
helpful with regard to the 
discourse.
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SDGs, with their targets and indicators, need to be considered 
to promote policy coherence, and to continuously monitor and 
evaluate progress.

3.3.1
SDG 11: THE ADOPTION
OF A STAND-ALONE URBAN GOAL

In virtue of the critical role assigned to governments and their 
various challenges against urban areas, proponents of a stand-
alone urban goal were numerous, demonstrating its utility in 
terms of coordination and support towards actors’ efforts (Luc-
ci, 2014; SDSN, 2013). The adoption of such a goal would cat-
alyze attention on policies implementation and awareness of 
urban challenges to increase cities’ visibility and for advocacy 
and funding purposes.

Therefore, the growing concern for cities has been ad-
dressed by SDG 11 – Make cities and human settlements inclu-
sive, safe, resilient and sustainable - with a new and improved 
set of targets that goes beyond the typical focus on housing and 
slums aiming to include safe, affordable, accessible and sus-
tainable transport, participatory and integrated planning, green 
and public spaces, improved air quality and waste management, 
climate resiliency and natural disaster risk reduction (Klopp & 
Petretta, 2017). Particularly, health constitutes a precondition to 
make cities sustainable. Moreover, Goal 11 not only has strong 
linkages to all other SDGs, but also underpins them.

→

Sustainable development:
a necessary operating framework

Table 3 lists all goal’s targets and relative indicators. The 
SDGs global indicator framework, led by the UN Statistical 
Commission6, count 247 indicators across its 17 goals and 169 
targets. However, the number of unique indicators is 231 since 
12 of them are repeated under two or three different targets: 
around 6% (14/247) of the total indicators refers to SDG 11 (UN, 
Department of Economic and Social Affairs). Each indicator be-
longs to one category named ‘Tier’, depending on the level of 
data availability, specifically:

— Tier 1
Meaning that methodology and data are available.

— Tier 2
Meaning that methodology exists but data are
not widely available.

— Tier 3
Meaning that methodology is currently under development.

→            Table 3            →

6  The United Nations 
Statistical Commission, 
established in 1947, is 
the highest body of the 
global statistical system 
bringing together the Chief 
Statisticians from member 
states from around the 
world. It is the highest 
decision-making body for 
international statistical 
activities, responsible 
for setting of statistical 
standards and the 
development of concepts 
and methods, including 
their implementation at the 
national and international 
level (UN, Statistic Division).
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“Global indicator framework for the Sustainable
Development Goals and targets of the 2030

Agenda for Sustainable Development”

GOAL 11. MAKE CITIES AND HUMAN SETTLEMENTS INCLUSIVE, SAFE, RESILIENT AND SUSTAINABLE

TARGETS INDICATORS TIER CLASS

11.1 By 2030, ensure access for all
to adequate, safe and affordable housing 
and basic services and upgrade slums

11.1.1 Proportion of urban population 
living in slums, informal settlements
or inadequate housing

Tier I

11.2 By 2030, provide access to safe, 
affordable, accessible and sustainable 
transport systems for all, improving 
road safety, notably by expanding public 
transport, with special attention to the 
needs of those in vulnerable situations, 
women, children, persons with disabilities 
and older persons

11.2.1 Proportion of population that has 
convenient access to public transport, 
by sex, age and persons with disabilities

Tier II

11.3 By 2030, enhance inclusive and 
sustainable urbanization and capacity for 
participatory, integrated and sustainable 
human settlement planning and 
management in all countries

11.3.1 Ratio of land consumption rate
to population growth rate

Tier II

11.3.2 Proportion of cities with a direct 
participation structure of civil society in 
urban planning and management that 
operate regularly and democratically

Tier II

11.4 Strengthen efforts to protect
and safeguard the world’s cultural
and natural heritage

11.4.1 Total per capita expenditure 
on the preservation, protection and 
conservation of all cultural and natural 
heritage, by source of funding (public, 
private), type of heritage (cultural, 
natural) and level of government 
(national, regional, and local/municipal)

Tier II

11.5 By 2030, significantly reduce the 
number of deaths and the number of 
people affected and substantially decrease 
the direct economic losses relative to 
global gross domestic product caused by 
disasters, including water-related disasters, 
with a focus on protecting the poor and 
people in vulnerable situations

11.5.1 Number of deaths, missing 
persons and directly affected persons 
attributed to disasters per 100,000 
population

Tier I

11.5.2 Direct economic loss in relation 
to global GDP, damage to critical 
infrastructure and number of disruptions 
to basic services, attributed to disasters

Tier II

CHAPTER 3

Table 3: SDGs Global indicator framework (adapted by author from UN, Statistical Division).

TARGETS INDICATORS TIER CLASS

11.6 By 2030, reduce the adverse per capita 
environmental impact of cities, including by 
paying special attention to air quality and 
municipal and other waste management

11.6.1 Proportion of municipal solid 
waste collected and managed in 
controlled facilities out of total 
municipal waste generated, by cities

Tier II

11.6.2 Annual mean levels of fine 
particulate matter (e.g. PM2.5 and PM10) 
in cities (population weighted)

Tier I

11.7 By 2030, provide universal access to 
safe, inclusive and accessible, green and 
public spaces, in particular for women and 
children, older persons and persons with 
disabilities

11.7.1 Average share of the built-up area 
of cities that is open space for public 
use for all, by sex, age and persons with 
disabilities

Tier II

11.7.2 Proportion of persons victim 
of physical or sexual harassment, by 
sex, age, disability status and place of 
occurrence, in the previous 12 months

Tier II

11.a Support positive economic, social and 
environmental links between urban, peri-
urban and rural areas by strengthening 
national and regional development 
planning

11.a.1 Number of countries that have 
national urban policies or regional 
development plans that (a) respond 
to population dynamics; (b) ensure 
balanced territorial development;
and (c) increase local fiscal space

Tier I

11.b By 2020, substantially increase the 
number of cities and human settlements 
adopting and implementing integrated 
policies and plans towards inclusion, 
resource efficiency, mitigation and 
adaptation to climate change, resilience 
to disasters, and develop and implement, 
in line with the Sendai Framework for 
Disaster Risk Reduction 2015–2030, 
holistic disaster risk management at all 
levels

11.b.1 Number of countries that adopt 
and implement national disaster risk 
reduction strategies in line with the 
Sendai Framework for Disaster Risk 
Reduction 2015–2030

Tier II

11.b.2 Proportion of local governments 
that adopt and implement local 
disaster risk reduction strategies in line 
with national disaster risk reduction 
strategies

Tier II

11.c Support least developed countries, 
including through financial and technical 
assistance, in building sustainable and 
resilient buildings utilizing local materials

No suitable replacement indicator 
was proposed. The global statistical 
community is encouraged to work
to develop an indicator that could be 
proposed for the 2025 comprehensive 
review. See E/CN.3/2020/2, para. 23.

Sustainable development:
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As it is clear from the table, only four USDG’s indicators (11.1.1; 
11.5.1; 11.6.2; 11.a.1) are categorized under ‘Tier I’ class, highlight-
ing the strict necessity for the city to be involved in the exist-
ing ‘data revolution’ which implies to expand conversations and 
debates regarding leveraging technology, big data, and citizen 
science for ‘smart’ cities and improved urban planning (Good-
speed, 2015; Greenfield, 2013; Townsend, 2013, 2015). Despite 
this, both targets and indicators are powerful tools for merging 
different components and dimensions of urban planning, de-
sign, and architecture that draw sustainable development. Land 
use, transport systems, public health, safety and security are 
all key elements for Goal 11. Hence, the challenge consists in 
defining the correct interactions that will enhance the overall 
urban processes, the policy, and the planning in diverse cities 
across the world. The healthy approach is evident and places 
better housing and sanitation, reduced overcrowding, and slums 
as public health priorities. Moreover, it encourages an improved 
urban planning strategy to increase access to safe transport 
systems, green and public spaces and mitigate natural disaster 
risk. The following infographic by UN (Fig. 6) shows the principal 
consequences of SDG 11 that occurred in 2021.

The number of slum dwellers has increased due to the pan-
demic, counting already over 1 billion slum dwellers in 2018. 
Conventional urban planning still lacks in providing adequate 
financing and policymaking to those people. Thus, coordinated 
action from Governments, civil society, and development part-
ners is requested to avoid a further worsening of the situation. 
Regarding health-related risks, the pandemic response has to 
consider the value and potential of urban spaces: an appropri-
ate redesign of streets networks, recreational and green areas 
dedicated to pedestrians and cyclists can enhance the use of 
non-motorized transport and make residents healthy. Accord-
ing to 2020 data on 911 cities from 114 countries, the average 
global share of urban area intended for streets and open pub-
lic spaces was about 16%. The issue is also connected with the 
provision of infrastructure and access to transport systems; the 
latter was highly disrupted during the pandemic going from par-
tial closures and reduced capacities to total networks closures. 
The adoption of national urban policies represents the right step 
to manage the pandemic and other possible risks. The imple-

Sustainable development:
a necessary operating framework

Figure 6: Focus on Goal 11 from the SDGs Report 2021 (UN, 2021).
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mentation process is crucial and has to ensure sectoral, territo-
rial, and jurisdictional integration and coordination. As of March 
2021, 156 countries have developed similar policies, and almost 
half of them were addressing the implementation phase while 
40% were starting this stage, and 12% were assessing these pol-
icies. Therefore Goal 11 confirms to be an effective tool that can 
encourage national authorities to set investments considering 
the various components of urban sustainability transition in a 
positive way (Valencia et al., 2019).

3.4
A FURTHER INSIGHT INTO THE URBAN
HEALTH CAUSE FOR ACTION:
THE NEW URBAN AGENDA

In October 2016, Habitat III, the United Nations Conference 
on Housing and Sustainable Urban Development, was held in 
Quito, Ecuador. The most important outcome of the conference 
has been the adoption of the New Urban Agenda (NUA), signed 
by almost 170 nations. The NUA represents the third UN-led 
international urban development agreement, evolving from the 
1976 Vancouver Declaration on Human Settlements - Habitat 
I7 (UN, 1976), and the 1996 Habitat Agenda – Habitat II8 (UN, 
1996) (§ 3.2). The conference generated a high response involv-
ing 45,000 delegates and denoting a global interest in cities that 
were considered as proper places for improving health and pro-
tecting the environment. From 1976 to 2016, the technological 
transition was huge and the technological capacity of Habitat III 
cannot be compared with that of the first conference. The latter 
produced a few documentations, making proceedings primarily 
available to researchers than to the general public. During Hab-
itat III, participants highlighted the limited success in imple-
menting previous agendas and resolutions, and they recognized 
the necessity of moving beyond technical solutions to incorpo-
rate political realities.

Indeed, NUA was proposed as the main vehicle for directly 
strengthening the SDGs in cities (UN, 2015), especially but not 

7 During the first Habitat 
conference the main 
goal was to produce 
“recommendations for 
an international program 
in the human settlements 
field which will assist 
governments” since, at 
that time, there was no 
common working definition 
concerning ‘adequate’ 
human settlement policy. 
Habitat I represented 
a milestone trying to 
address challenges of rapid 
urbanization, especially the 
widespread growth of low-
income informal settlements 
in the Global South (Reyes 
et al., 2020).
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exclusively of Goal 11. NUA symbolizes the identification of ur-
ban development by the UN as a permanent driver of growth with 
potentially positive impacts on people and the planet. Critical 
points of cities and human settlements are: “fulfill their social 
function, including the social and economic function of land 
[…] to progressively achieving the full realization of the right to 
adequate housing […] without discrimination; […] food securi-
ty and nutrition, health, education, infrastructure, mobility and 
transportation, energy, air quality and livelihoods” (NUA, 2017).

Health and being healthy are key objectives within NUA’s 
framework, keeping alignment with SDGs (Mews et al., 2018; 
Singh & Beagley, 2017; WHO, 2016). Human health was estab-
lished as a desirable outcome deriving from sustainable urban 
development, and for the first time it was put at the center of 
urban planning and governance discussions, beyond the provi-
sion of health care services (Ramirez-Rubio, 2019). NUA deals 
with healthy cities and their structural determinants, including, 
for example, poverty, social marginalization, housing security, 
environmental degradation, and access to employment, trans-
port, and social and health infrastructure (UN, 2016; Lowe et 
al., 2015). The actual agenda is more comprehensive and inclu-
sive, no longer restricted just to housing policy and human set-
tlements. Now the large number of strategies must incorporate 
intersectional aims to guarantee global environmental sustain-
ability.

Even with the existence of a well-structured foundation 
system, the main problem affecting NUA’s performance is that 
UN-Habitat fails to provide a comprehensive monitoring frame-
work (Marsal-Llacuna, 2019; Valencia et al., 2019; Schindler et 
al., 2017). Additionally, although many governments supported 
NUA’s vision, the implementation phase of policymaking still re-
mains voluntary (Marsal-Llacuna, 2019).

8  The UN-Habitat II, held 
in Istanbul in 1996, was 
developed starting from 
the previous conference 
which declared the 
intention to organize similar 
meeting every 20 years to 
review progress and define 
new objectives. In particular 
Habitat II put again 
emphasis on the necessity 
of ensuring adequate 
shelter for everyone 
and establish an agenda 
to support sustainable 
communities (ibidem).

Sustainable development:
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Chapter 4 is dedicated to the birth and evolution of the 
Healthy City concept to demonstrate how this idea has 
followed a parallel but complementary path, greatly supported 
by the initiative of the World Health Organization. The latter 
during years has generated a fundamental reference platform 
aimed at achieving health and sustainable development in 
many cities of the world interested in improving their daily 
urban life’s conditions.

CHAPTER 4

Healthy City:
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process of growth
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4.1
INTRODUCTION

y introducing the concept of Healthy City (HC), 
people can likely figure out and intuitively un-
derstand its meaning. Indeed, it is evident that 
humans need opportunities and environments 
necessary to grow and develop to reach the max-

imum potential of their communities in a mutually supportive 
and non-exploitative way without impairing the stability of the 
ecosystem. Stating this, it is fundamental to consider that the 
presented dissertation does not refer to HC just as the one that 
provides good health care services and includes a population 
with high health status. To support this, some questions are 
helpful to better frame the topic and develop it, starting from 
its basis:

Today according to the World Urbanization Prospects of 
2019, the global population starting from 7.7 billion in 2019, 
could reach 8.5 billion in 2030, 9.7 billion in 2050, up to 10.9 
billion expected for 2100. Half of the population could live in 
Sub-Saharan Africa’s countries, with a regular growth until the 
end of the century. On the other hand, the populations of East, 
Southeast, Central and Southern Asia, Latin America, and the 
Caribbean, together with those of Europe and North America, 
will reach a peak but subsequently decrease before the end of 

• What is a HC and what is known about it?

• Which conditions, factors, and elements influence cities 
and people’s healthiness?

• Which are the processes and mechanisms to enhance 
and promote HC to let people support each other 
in growing, developing, and performing the city’s health 
and thus their health?

Healthy City:
a contextual process of growth

the century (Fig. 1). Today half of the world’s inhabitants live in 
settlements counting less than 500,000 inhabitants; about 1/8 
of them live in 33 megacities with over 10 million inhabitants. 
Data forecast that by 2030 megalopolis will increase, reaching 
the number of 43. More people are living in cities, and urbaniza-
tion is a phenomenon continuously happening (Fig. 2), its cur-
rent and interrupted flow of urbanization has made it “one of the 
twenty-first century’s most transformative trends” (UN, 2015). 
The awareness of the world’s fast and continuous changes has 
consequently generated a myriad of sociopolitical movements 
that communicate and propose diverse cities’ requirements. 
Those movements have the power to shape ideal types of the 
urban way of living, to which specific titles symbolize the de-
sired identity: such as resilient cities, friendly cities (bike-, age-, 
child-friendly), healthy and sustainable cities, etc.

<-6%
-4%

-2%
0%

1%
2%

3%
4%

>5%
No data

Figure 1: Annual rate of population change from 1950, including UN projections to 2099 based on its median scenario. 
Births, deaths and migration are taken into account (elaborated by author from UN, Population Division, 2019).
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Figure 2: Share of the population which live in urban versus rural areas; ‘majority urban’ indicates more than 50% 
of the population live in urban centres; ‘majority rural’ indicates less than 50%. This is based on estimates 
to 2016, combined with UN projections to 2050 (elaborated by author from UN World Urbanization Prospects, 2018).

CHAPTER 4

2050

2021 A HC is not the one boasting good housing or a clean, safe, 
and hygienic environment: the health of a city is much more 
than simply the health of its population, and depending on the 
observer, the topic may offer different insights. For example, 
to an economist such as Jane Jacobs, a healthy city might be 
one that replaces imports in a positive frenzy of creativity and 
innovation (Jacobs, 1984); while to an urban planner, it corre-
sponds to one which includes good physical characteristics like 
housing, infrastructure system and green spaces; to a sociolo-
gist may be the one that promotes social cohesion, while to an 
educator it may be the one giving to its people suitable tools to 
grow and develop; for an epidemiologist, a HC may be one with 
high health status, and for a health care planner it may be one 
investing in order to have high quality, accessible hospitals, and 
medical services. Then for WHO, it may be one disseminating 
the purpose of Health for All (§ 4.2), to let citizens lead a produc-
tive life from the point of view of society and economy. To city 
users, a HC is one that makes them live in dignity by keeping a 
roof over their heads and food in their stomachs, and, overall, 
addresses all life issues. It is evident that the concept can have 
different interpretations according to people’s interests, train-
ing, culture, and values. Thus, it becomes hard to generalize and 
define urban health profiles, as each city is characterized by a 
distinctive development pattern and distribution of resources 
(Stephens, 2017).

“We are not looking for data that can be manipulated 
and arranged to that all the parts add up to 100. 
We are looking for understanding […] In urban 
diagnosis the observer looks for patterns, breaks 
in the patterns and deviations from the norm” 
(Jacobs, 1985, pp. 82-83)

Healthy City:
a contextual process of growth
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Moreover, HC cannot be simply translated into a set of cold 
data; it needs to be experienced, and many unconventional, in-
tuitive, and holistic measures are part of the process to support 
the complex data. HC is thus a multidisciplinary reality, incor-
porating ideas from sociology, urban geography, city planning, 
ecology, politics, economics, philosophy, and other disciplines 
in addition to public health: HC also requires an integrated plan-
ning and multi-sectoral governance (Lowe et al., 2018; Giles-Cor-
ti et al., 2016; UN, 2015; UN, 2017). 

The chapter aims to analyze the phenomenon by initially dis-
cussing its birth and fundamental principles. Subsequently, the 
description of its main approaches helps understanding both 
the elements that have been implemented during the years and 
the ones that have kept stable around the original concept’s 
definition. Then a further look is given at the Italian situation to 
explain how the idea has been embraced and promoted in our 
national context. 

CHAPTER 4

4.2
THE IMPORTANCE OF PROVIDING
A HISTORICAL CONTEXT 

HC concept has developed starting from a small European proj-
ect and has reached a real worldwide movement in the past 30 
years. However, its origins are connected to a long tradition of 
attempts to improve both cities’ and citizens’ health and dates 
back at least to Hippocrates, the Greek ‘father of medicine’. 
Trevor Hancock (§ 4.2.3), a fundamental actor during the evo-
lution path of the HC initiative, has presented interesting his-
torical insights for better understanding approaches, aims, and 
methods (Hancock, 1993).

4.2.1
THE STARTING OF A SANITARY IDEA
TO BUILD CITIES OF HEALTH

The everyday actions in public health matter trace their roots 
to the establishment of the Health in Towns Commission by the 
British Government in 1843. This commission was set to assess 
the health status of those working poor who had been pushed 
living in the slums due to the fast urbanization and industrializa-
tion occurring in cities during the early part of the 19th century. 
Edwin Chadwick, secretary to the Health in Towns Commission, 
played an essential role. He was a public servant particularly 
interested in social reforms both from the philosophical and the 
practical perspective, as he understood the potential for signifi-
cant instability and revolution caused by slums’ horrible condi-
tions: a revolution that was going to emerge in Europe in 1848.

The effort by the Health in Towns Commission gave form to 
the ‘sanitary idea’, providing specific public health measures 
such as housing standards, sewer systems, hygiene regulations, 
and proper public water supplies. Therefore, concern on pub-
lic health was linked to town planning issues, and the Health 
of Towns Association came out in 1844. It grew fast, involving 

→
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numerous cities throughout Britain, as stated by John Ashton: 
“The work of the Health of Towns Association in pressing for 
the application of the sanitary idea and its insertion into policy 
making had a dramatic effect on public health in Britain in a 
comparatively short space of time” (Ashton, 1992).

Later, the physician and sanitarian Sir Benjamin Ward Rich-
ardson (a self-proclaimed disciple of Chadwick and his biog-
rapher) clearly introduced his comprehensive and detailed vi-
sion of an ideal HC. He made his presentation in occasion of 
the Social Science Congress, held in Brighton in 1875, marking 
the passage of the Public Health Act1 of that year. His contri-
bution entitled Hygeia provided descriptions of a city of health: 
“A community so circumstanced and so maintained by the ex-
ercise of its own free will, guided by scientific knowledge, that 
in it the perfection of sanitary results will be approached, if not 
fully realized, in the coexistence of the lowest possible general 
mortality with the highest possible individual longevity” (Rich-
ardson, 1875).

Hygeia included numerous features supported by contempo-
rary researches that still have to be achieved today. Richardson 
foresaw a city with one hundred thousand people, a density of 
five houses per acre2, and no buildings high more than 60 feet3. 
The main characteristics are the following (Fig. 3):

• The railway system runs under the principal highways;
• Presence of a subway system;
• Side roads are lined with trees;
• Parks and green areas are distributed everywhere;
• Street drainage works via sewers;
• Houses are light and airy, built using bricks, 

and with roof gardens;
• Provision of hot and cold water;
• Garbage chutes.

Concerning societal aspects, nobody smokes or drinks in 
Hygeia. Nevertheless, some small general hospitals (i.e., health 
centers) exist for those who need medical assistance. Then 
small community homes are reserved for orphans, insane, help-
less, and aged people. Indeed Richardson’s idea was highly in-
novative, and it had great influences both in Great Britain and 

CHAPTER 4

1  The Public Health 
Act of 1875 was largely 
adopted to consolidate all 
previous Acts of Parliament 
relating to campaigning 
for sanitary conditions in 
Victorian Britain during 
the 19th century. The main 
statements were related 
to: the appointment of 
medical officers in charge 
of public health, local 
sanitary inspectors to look 
after slaughterhouses and 
prevent contaminated food 
being sold, local authorities 
to check sewers and keep 
them in good conditions, 
supply fresh water to 
citizens, collect rubbish
and provide street lighting.

2  It corresponds
to ≈ 0.40 hectares. 

3  It corresponds
to ≈ 18 meters.

the United States. Echoes of his interpretations can be seen, for 
example, in Ebenezer Howard’s Garden City (whose trajectory 
can easily be traced through modern planning and urban de-
sign) (Cassedy, 1962).

Healthy City:
a contextual process of growth

Figure 3: Hygeia: A City of Health re-imagination of the 20th century by Joshua Arnold (infranetlab, 2010).
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4.2.2
CANADA: THE DESIRE TO HAVE A HEALTHY CITY 

In 1909 the Canadian Government instituted the Commission on 
Conservation. At the end of the 19th century, the decision grew 
from the realization that the North American continent was not 
limitless, that frontiers were not existing anymore, and that the 
European settlement was expanding through the entire conti-
nent moved by its own interests and purposes.

The notion of conservation expressed by the Commission 
was put in a broader context, and it went from the conservation 
of the natural environment and resources to the conservation 
of the social environment and human resources. The Commis-
sion’s adviser on public health Charles Hodgetts stated that: 
“There are two important factors in the question of national 
conservation: the physical and the vital. The former relates to 
the protecting of our land, our forests, our minerals, our waters, 
our sunlight, our fresh air; the latter to the prevention of diseas-
es, to health, and to the prolongation of life” (Commission on 
Conservation, 1912, p. 270).

The Commission’s Public Health Committee was in charge 
of addressing town planning issues, and, in 1913, it established 
the necessity for a national conference on housing and town 
planning. Among others, Thomas Adams took part in the confer-
ence. He served as secretary to the Garden City Association and 
first manager of Letchworth, and in 1909 he joined the British 
Local Government Board as Town Planning Assistant. Thanks 
to his qualifications, he was recruited by the Commission and 
served as its Town Planning Advisor from 1914 until its aboli-
tion in 1921. During his time in Canada, from 1914 to 1923, Ad-
ams used his knowledge of British planner expert to advance 
the profession of town planning. In particular, he revised the 
Commission’s model concerning town planning bills and collab-
orated in drafting town planning bills in most Canadian provinc-
es. He advocated for the adoption of planning legislation, pub-
lished landmark studies, and was elected the first president of 
the Town Planning Institute of Canada in 1919, which continues 
today to provide leadership to planning professionals as the Ca-
nadian Institute of Planners.

CHAPTER 4

→ In July 1915, MacLean’s magazine in Toronto came out with 
an article entitled Saving Lives on the Wholesale Plan: How To-
ronto Has Been made the Healthiest of Large Cities4. The article 
reported a comparison of the health status of the city of Toronto 
with other similar large cities in Great Britain and the United 
States, and it stated that, considering the mortality rate, Toronto 
was the first, followed by Milwaukee, New York, Chicago, and 
then the British Cities. The magazine discussed the reasons for 
this preeminence in health, and it was due to “an awakening, 
a man and several years of varied and strenuous activity.” The 
awakening “was in the municipal air all over the continent of 
North America. New light had broken on the subject of keeping 
people well by the cityfull or the townfull. New machinery to 
prevent people from becoming ill was coming into being from 
the Pacific to the Atlantic. A new idea of health and health work 
had taken shape, a more economic and democratic and twenti-
eth century idea.”

The man cited was Dr. Charles Hastings, Toronto’s medical 
officer of health in 1910, a position he maintained until 1929. 
Hastings was a well-respected member of the medical fraternity 
in Toronto, and, under his leadership, the city’s Public Health 
Department turned into one of the most respected in the world. 
The department put effort into disseminating good practices in 
different fields from industrial hygiene, social welfare, housing, 
municipal housekeeping, to proper hygiene and sanitation mea-
sures for women, diet and nutrition, child-rearing, and care for 
sick people. 

The success of his coordinated action was awe-inspiring: 
the mortality rate caused by typhoid fever dropped 90% between 
1910 and 1915; in 1932, there was the last case of smallpox, and 
the last death due to diphtheria happened in 1934. Thanks to the 
outstanding leadership of one person, the political commitment 
of the city council, and the support coming from the commu-
nity, Toronto, overall, had reached an impressive level of public 
health (Macdougall, 1990).

Healthy City:
a contextual process of growth

4  Large cities are 
considered those with more 
than 350,000 population.
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4.2.3
THE EVOLUTION FROM HEALTH
FOR ALL TO HEALTHY CITIES

Many of the previously identified factors kept being prominent 
in urban public health over the next several years. The intention 
to further explore the concept and the possibility to translate 
what the idea of HC embodies into tangible actions began to 
emerge around the mid-70s. The WHO has been pivotal during 
its development process, giving birth to a real worldwide HCs 
‘movement’ rather than a ‘program’. 

In 1946, when WHO was founded, health was designated as 
“a state of complete physical, social and mental wellbeing not 
merely the absence of disease or infirmity” (WHO, 1946, p. 1). 
Based on this, in 1977, around three decades after adopting this 
definition, WHO formulated the Health for All by the year 2000 
Strategy that was promoted during the international conference 
at Alma-Ata in 1978. The declaration was set on enhancing the 
role of primary health care, proposing as main action on health 
the direct focus on disease and injury prevention, and empha-
sizing adequate provision for water and sanitation to create a 
link between developed and developing worlds (WHO, 1978). 
Ideas and practices originating from the conference started to 
be slowly disseminated and taken up in different places at the 
local level. It was actually a proper occasion in order to legit-
imate community-led initiatives that had originated from stu-
dents’ movements of the late 1960s and the related feminist and 
green movements. However, actions pursued by different actors 
were inconclusive and generated frustration since they were 
facing a diffused victim-blaming interpretation coming from the 
new prevention initiatives.

At that time, something similar was taking place in Cana-
da and some other countries. In 1984, the conference entitled 
Beyond Health Care, was held in Toronto, jointly sponsored by 
the Toronto Board of Health, the Canadian Public Health As-
sociation, and Health and Welfare Canada. During that occa-
sion, the focus shifted from an individualistic interpretation of 
modifications in health to a joint agreement about the necessity 
of public policies able to promote and ensure health (Beyond 
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→ Health Care, 1985). The event produced two important results: 
the notion of ‘healthy public policy’ and the one of ‘Healthy City’ 
(O’Neill et al., 1994). The conference was carried out in conjunc-
tion with a one-day workshop, Healthy Toronto 2000, which led 
to the establishment of the WHO Europe Healthy Cities Proj-
ect. Behind the program, there was the intention to put together 
a small number of European cities to cooperate in developing 
and implementing initiatives designed to promote urban health, 
models, and guidelines suitable for more contexts, hence repli-
cable and subject to further modifications.

Therefore, the idea of HC took shape from these discus-
sions, particularly from Leonard J. Duhl5 and Trevor Hancock6’s 
thoughts. The WHO considered the initiative a concrete oppor-
tunity to transform the Health for All by the Year 2000 Strategy 
into a substantial local policy and action. Duhl had been work-
ing a lot on topics regarding public health and town planning, 
and he gave descriptions of the HC (Duhl, 1986):

• A HC is one that provides for its citizens’ needs, includ-
ing basic needs such as food and water, shelter, health 
care, and safety. Attention is also brought to communica-
tions and networks, in order to improve the infrastructure 
system, and to ecological issues related to aesthetic and 
functional concerns to let people exploit their potential;

• A HC needs to be reactive facing citizens’ demands and at 
the same time starting a process of change;

• The city produces growth in terms of education and con-
stant development throughout life.

At the beginning of 1986, the WHO’s Regional Office for Eu-
rope in Copenhagen engaged a small group of health promot-
ers, including also Duhl and Hancock, to plan a WHO Europe 
Healthy Cities Project (Asthon et al. 1986; Duhl & Hancock, 
1997). The group was convened by Dr. Ilona Kickbush, who was 
at that time the regional officer for health promotion. She under-
stood the potential of HC concept already in 1984 after attend-
ing the Healthy Toronto 2000 workshop and listening to Duhl’s 
speeches during the event. As a result, from the planning group, 
Duhl and Hancock developed 11 qualities a HC should strive to 
achieve and that were listed in the very first WHO Healthy Cities 
Paper (Duhl & Hancock, 1988):

Healthy City:
a contextual process of growth

5  Dr. Leonard J. Duhl is 
recognized world-wide
for co-founding the Healthy 
Cities initiative and 
philosophy in 1986. Duhl 
established philosophies 
and best practices that 
intersect public health 
and urban planning, which 
continue to be impactful 
today. He was author of 
numerous books, academic 
papers, and presented 
keynotes across the world. 
Towards the end of his 
career, he was recognized 
with awards, such as the 
Abraham Horwitz Award, 
which recognizes individuals 
whose achievements in 
public health have resulted 
in improvements to the 
people of the United States 
(UC Berkeley).

6  Dr. Trevor Hancock 
was co-founder together 
with Duhl of the Healthy 
Cities and Communities 
movement. Over the past 
30 years he has worked 
as a consultant for local 
communities, municipal, 
provincial and national 
governments, health care 
organizations, NGOs and 
the WHO. In 2015 he 
was awarded Honorary 
Fellowship in the UK’s 
Faculty of Public Health for 
his contributions to public 
health, and in 2017 he was 
awarded the Defries Medal 
– the Association’s highest 
honor – by the Canadian 
Public Health Association 
(trevorhancock.org).
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1 A clean, safe physical environment of high quality (including housing quality); 

2 An ecosystem that is stable now and sustainable in the long-term;

3 A strong, mutually supportive, and non-exploitive community; 

4 A high-degree of participation and control by the public over decisions affecting their lives; 

5 The meeting of basic needs (food, water, shelter, income, safety and work) for all people; 

6 Access to a wide variety of experiences and resources, for a wide variety of interactions; 

7 A diverse, vital, and innovative city economy; 

8 The encouragement of connectedness with the past and heritage of city dwellers and others;

9 A form that is compatible with and enhances the preceding characteristics; 

10 An optimum level of appropriate public health and sick care services accessible to all; 

11 High health status (high levels of positive health and low levels of disease).

The presented qualities were emphasized as a “vision of 
what the city can become” (WHO, 1992). Moreover, always in 
the first HC paper, Duhl & Hancock elaborated the first working 
definition of HC, describing it as: “one that is continually creat-
ing 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 in developing to their maximum potential” (Duhl & Han-
cock, 1988, p. 24). This early concept was then finalized through 
the following definition by WHO (Fig. 4).

Healthy City:
a contextual process of growth

Figure 4: Meaning of Healthy City (made by author).

A Healthy City is defined by a process and not just an outcome. 
A Healthy City is not one that has achieved a particular health status
level, it is conscious of health and striving to improve it. Thus, any city

can be a healthy city, regardless of its current health status.

WHAT IS A HEALTHY CITY?

The WHO Europe Healthy Cities Project began when the first 
Healthy Cities symposium was held in Lisbon, Portugal, in April 
1986 (Tsouros, 1991). A total of 56 participants from 21 cities 
and 17 countries attended the symposium: an unexpected re-
sult since the planning group anticipated that the project might 
involve six to eight cities. Always in 1986, the first international 
conference on health promotion was held in Ottawa, Canada, 
which ended with the signing of the Ottawa Charter for Health 
Promotion (WHO, 1986). It established that health promotion 
needs to be addressed by all the sectors of society, not only by 
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health (WHO, 2012). As well, the overall design of the Charter 
was aimed at building necessary actions to achieve Health for 
All by the year 2000 (Baum et al., 2006). In particular, the Char-
ter focused its activity on three focal points:

① Integration between direct health management policies 
and strategic policies that belong to other administrative 
sectors, but influence citizens’ health in a broad sense;
② The promotion of city development based on equity, sus-
tainability, and attention to the individual, its value and 
needs;
③ Citizens’ active participation in political choices that ef-
fectively affect their life.

WHO’s original intention to give form to a small-scale project 
had to face its great and ongoing popularity. In fact, during its 
first five years of activity, hundreds of European cities decided 
to participate. Indeed, 11 cities were selected in 1986; however, 
the project’s popularity led to the selection of another 14 cities 
in 1988, then arriving to 35 cities in 1991. Besides this internal 
process, many cities outside Europe started following guide-
lines and established their specific programs, reaching a global 
spreading. Thus, WHO also initiated projects in North America. 
In 1991, the project was included as one of four sub-themes 
during the World Health Assembly Technical Discussions. The 
conference provided a real opportunity to expand the initiative’s 
boundaries. Hence, it started the selection of some cities from 
low-income countries, including Accra in Ghana, Johannesburg 
in South Africa, and São Paulo in Brazil. In June 1992, the Sev-
enth Annual European Healthy City Symposium was organized 
in Copenhagen. The symposium was jointly hosted by WHO Eu-
rope, Copenhagen City, and the Danish Ministry of Health, and 
it brought together 465 delegates from 92 cities in 30 countries.

A much larger phase occurred in 1995. One WHO report from 
2003 was stating the participation of 16 countries in the Amer-
icas, 100 cities in the Western Pacific region, 40 in Southeast 
Asia, and 46 capitals in the Africa continent (WHO, 2003). An-
other network was born in the Eastern Mediterranean Region, 
and today 67 cities from 13 countries are part of it. More recent-
ly, between 17-18 March 2019, an Intercountry Meeting to scale 
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up healthy city programs in the Eastern Mediterranean region 
and to establish national healthy cities networks was held in 
Kuwait. Then the Pan American Health Organization is working 
in the Americas, and it effectively acts to guide the promotion of 
HCs, municipalities, and communities. Based in the Tokyo Med-
ical and Dental University, the Alliance for Healthy Cities runs 
the HCN in the Western Pacific region and interacts directly 
with national networks and high- and middle-income countries 
(WHO, 2021).

Through time, the numerous cities that accepted to be part 
of the whole process have given the term HC a specific signif-
icance. Many other terms have been used to refer to the same 
topic: it is possible to have ‘livable’, ‘sustainable’, or ‘ethical’ cit-
ies; it is interesting to notice how each of these subjects can be 
evaluated referring to another. For example, a livable city could 
be healthy, ethical, or sustainable, or a sustainable city could be 
livable, healthy, and ethical, and so on, combinations are dif-
ferent. Consequently, concepts’ boundaries are blurred in some 
occasions, and defining interventions is not always an imme-
diate output. Nevertheless, the HCs movement delineates the 
procedure and strongly highlights the processual component, 
dividing it into three main parts. The first one consists of the 
necessity for cities involved to build a substantial political com-
mitment linked to a shared vision at the local level. The second 
part concerns the involvement of a varied range of stakeholders, 
also considering local communities which perfectly embraces 
the spirit of Agenda 21 (§ 3.2), thus abandoning an exclusively 
expert-led health agenda towards one that gives importance to 
the role of the community, enhancing empowerment and par-
ticipation (Kenzer, 1999; van Naerssen & Barten, 2002; Duhl, 
2005). The third section is expecting the implementation of the 
strategy within the local government that has to be translated 
into a city health plan derived from intersectoral partnerships 
and stakeholder engagement.

Healthy City:
a contextual process of growth
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4.3
NATIONAL HEALTHY CITIES NETWORKS

“National healthy cities networks can be seen 
as organizational structures to inspire and motivate 
cities to join the healthy cities movement, to help 
them exchange information and experiences and 
to create more favorable social, political, economic 
and administrative conditions or the implementation 
of healthy cities strategies in their countries” 
(Goumans, 1992)

Networks of HCs started developing in parallel with the project’s 
diffusion since far more cities wanted to participate in the initia-
tive than WHO could accept. In 1988 a national network meet-
ing was organized in Helsinki: ten national networks attended 
the event, including also two, which were Canada and Australia, 
from outside Europe. By 1989, seven countries put together na-
tional networks that counted around 350 European cities. Dis-
seminating new and practicable techniques and spreading best 
strategies among members represent key features for a network 
(Schweyer et al., 2002). From the beginning, the Network was 
following a set of strong values and principles and cities inter-
ested in taking part in it have had to fulfil a set of ‘requirements 
of engagement’ (Table 1).

In 1993 Duhl organized the I International Conference on 
Healthy Cities and Communities, held in San Francisco. It at-
tracted around 1,400 participants coming from dozens of coun-
tries and supported a more extensive international activity, as 
well as in the United States. By then, numerous national net-
works were born in countries such as Iran, Saudi Arabia, Egypt, 
Yemen, Tunisia, and Morocco. National networks were devel-
oped to overcome language and other barriers that could limit 
participation and adapt healthy cities’ goals to an extended va-

riety of social, economic, political, administrative, and cultural 
European contexts. Its main functions, listed below, were made 
explicit through data collected from questionnaires during 2002 
and 2003: however, findings were in line with other previous 
HCN publications (Goumans, 1992):

• Increasing capacity among members via training;
• Collecting and sharing information and exchanging exam-

ples of good practice;
• Increasing access to international best practices through 

translation;
• Providing an infrastructure for mutual support between 

members;
• Developing joint policies;
• Coordinating large projects;
• Generating new ideas;
• Obtaining publicity;
• Representing members at the national level;
• Building alliances with other sectors;
• Expanding the number of members;
• Testing new approaches and then publishing the findings.

In 2018, the Network reached 30 years of activity, involving 
more than 100 flag cities and 30 national networks, putting to-
gether a total of 1,400 municipalities and producing a good num-
ber of positive experiences (WHO). The WHO European Healthy 
Cities Network (cities directly engaged with WHO) and the Net-
work of European National Healthy Cities Networks (national 
network representatives directly engaged with WHO) represent 
the two primary operating vehicles for the WHO HCs program in 
Europe (WHO, 2015). 

Networks of HCs enabled establishing a structural frame-
work that amplified the potential for disseminating HCs ideas 
and directly affected learning, policy innovation, and policy 
transfer based on HC approach. A great number of profession-
als, politics, and people from the community can take part in 
networks. They can acquire tools to implement flexible respons-
es to the needs and opportunities for health and sustainable 
development through a mechanism of inter-city collaboration 
(Lafond & Heritage, 2009). 

CHAPTER 4
Healthy City:
a contextual process of growth
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1) Political commitment
Cities must have support from local government and key decision-makers (stakeholders) 
across sectors for the healthy city principles and goals.

2) Administrative infrastructure
Healthy cities should not be an add-on program to other city portfolios. Cities must have a 
full-time identified coordinator (or the equivalent) who is fluent in English (to facilitate cross-
border networking) and administrative and technical support for their healthy city initiative.

3) Evidence-based policies—city health profile
All cities must prepare a city health profile, including quantitative demographic and 
socioeconomic data as well as insights into the factors that influence the health of citizens 
and of understanding inequality in health within a city.

4) Prioritized action
In all phases, cities have been required to use national, regional and global public health 
policy frameworks to give priority to local public health action.

5) City health plans
To implement priority actions, cities need to work strategically and systematically.
This process can be codified in a city health development plan or city policy and strategy
for health and wellbeing or other equivalent document or documents.

6) Partnership
Cities must work with and strengthen local, national and international partnerships
in developing knowledge, tools and expertise to implement their development plans.

7) Capacity-building
Cities must create and invest in learning environments for individuals, politicians
and organizations to achieve the overarching goals and core themes.

8) Participation in networking activities
Cities should actively support a national healthy cities network and participate
in at least one thematic subnetwork, such as healthy ageing or health literacy.

9) Attend WHO European Healthy Cities Network meetings
Cities must make an executive and political commitment that the project coordinator
and nominated politician will attend annual business meetings and conferences
of the WHO European Healthy Cities Network.

10) Monitoring and evaluation mechanisms
Cities must have monitoring and evaluation mechanisms that enable ongoing assessment
of progress and annual reporting to WHO.

Table 1: Ten requirements for cities participating in the WHO European Healthy Cities Network (adapted by author from Tsouros, 2015).

4.4
THE ITALIAN HEALTHY CITIES NETWORK

In Italy, the HC movement started informally in 1989. Sub-
sequently, the Italian Healthy Cities Network (IHCN) was or-
ganized into a program in 1995, following the main guidelines 
drawn up by the UN Ottawa Charter (1986). It developed, at first, 
as a movement of 40 municipalities that jointly signed a political 
agreement focused on health promotion and campaigns for dis-
ease prevention. Later in 2001, the Network became a non-prof-
it, independent association (Fig. 5). To date, over 70 municipali-
ties have joined (Fig. 6): the shared goal is to increase health for 
all, equity, and sustainability.

Figure 5: Italian Healthy Cities Network logo (comune.modena.it).

CHAPTER 4
Healthy City:
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Figure 6: Map of the cities which are part of the Italian Healthy Cities Network (made by author).

Abruzzo
L’Aquila
Tollo (CH)

Basilicata
Balvano (PZ)

Calabria
Samo (RC)

Emilia Romagna
Anzola dell'Emilia (BO)
Bologna
Cadelbosco di Sopra (RE)
Modena
Nonantola (MO)
Russi (RA)
San Mauro Pascoli (FC)

Friuli Venezia Giulia 
Aviano (PN)
Budoia (PN)
Caneva (PN)
Fiumicello (UD)
Pordenone
Reana del Rojale (UD)
Sacile (PN)
San Vito al Tagliamento (PN)
Tolmezzo (UD)
Trivignano Udinese (UD)
Udine

Lazio
Fara in Sabina (RI)
Latina

Lombardia
Alfianello (BS)
Bergamo
Castiglione delle Stiviere (MN)
Cremona
Curtatone (MN)
Milano
Pavia
Sesto San Giovanni (MI)

Marche
Ancona
Ascoli Piceno

Piemonte
Avigliana (TO)
Manta (CN)
Torino

Puglia
Barletta (BT)
Bitetto (BA)
Bovino (FG)
Cassano delle Murge (BA)
Foggia
Molfetta (BA)
Noicattaro (BA)
Santeramo in Colle (BA)
Terlizzi (BA)

Sardegna
Cagliari
Sorso (SS)

Sicilia
Castelbuono (PA)
Gal Tirrenico (AREA)
Oliveri (ME)

Toscana 
Chiesina Uzzanese (PT)
Cortona (AR)
Firenze
Siena

Trentino Alto Adige
Bolzano
Isera (TN)

Umbria
Trevi (PG)

Veneto
Arzignano (VI)
Conegliano (TV)
Marcon (VE)
Mareno di Piave (TV)
Mogliano Veneto (TV)
Noventa Padovana (PD)
Padova
Ponte di Piave (TV)
Venezia
Zero Branco (TV)
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The city of Modena heads the Network. The overall work car-
ried out by the Network focuses mainly on the following aspects:

• Sustainable mobility;
• Healthy eating habits;
• Physical activity; 
• Healthy lifestyles;
• Relationship between environment and health.

Setting up as a member of the Network has positive impacts, 
and it means:

• To act at the local level for the benefit of citizens and set 
a scientific, methodological and operational framework to 
promote a high quality of life in Italian cities;

• To enrich technicians and administrators’ expertise and 
skills in charge of public health management and enhance 
the commitment of small and medium-sized municipali-
ties, as well as Italian metropolitan cities and share re-
sources and operational tools;

• To become part of a network that appreciates each mem-
ber’s work and experiences that are thus disseminated to 
others to increase their visibility and spread shared knowl-
edge, feeding a virtuous circle of learning and innovation 
in health promotion. 

Italian municipalities do not have specific competencies re-
garding health services’ management, which is delegated to the 
work of regions that exercise it through the health authorities. 
However, they have a fundamental role in health prevention and 
promotion. Indeed, every time a decision is taken at the local 
level, going from urban planning to mobility, the organization 
of social, educational, cultural services, or the adoption of any 
kind of ‘plan’ and ‘planning act’, the possible impacts on citi-
zens’ health and the environment have to be evaluated. In ad-
dition, the IHCN has numerous and valuable resources that are 
made available to the individual municipalities to better address 
all aspects relating to the daily management of public health, 
such as: 

• Operational tools, like the National Meeting to facilitate 
knowledge sharing;

• The Health Oscar-National Healthy Cities Award7 going to 
cities that have proposed projects demonstrating innova-
tion, participation from citizens and replicability (Box 1);

• The Network’s website providing resources related to ur-
ban health policies and public health management that 
include papers and local case studies;

• The Network’s newsletter put in evidence local events and 
activities and gives information on opportunities connect-
ed to EU funding and health-related initiatives;

• European Financing Operations;
• National multidisciplinary training events and workshops 

for local politicians and HC support staff.

Competitions provide incentives for cities to succeed and 
support the Network in collecting examples of best practices. 
The latter have dealt with numerous and diversified issues that 
include: smoking, alcohol, nutrition, human rights, AIDS, safety, 
prevention, social cohesion, physical wellbeing, mental health, 
childhood, adolescents, discomfort, social solidarity, urban 
planning, school, active longevity, disability and accessibility, 
health information and participation, environment, sustainable 
mobility. 

From the organizational point of view, the IHCN is managed 
through the work of a General Assembly of members, includ-
ing politicians (mayors, councilors, and municipal advisers). The 
General Assembly is in charge of electing a President, who has 
the role of political head of the Network, and a Steering and 
Technical Committee from among its members. Then the Pres-
ident designates a national coordinator, who is responsible for 
leading and managing the Technical Committee in charge of im-
plementing politicians’ recommendations. Members of the Net-
work contribute to its operations through fees (WHO, 2015). The 
Italian Network is accredited in the European WHO and has ac-
tive conventions with several national bodies including: Ministry 
of Health, National Blood Center, National Transplant Center, 
National Institute for Elderly Hospitalization and Care (INRCA), 
the Italian Centre for Disease Control and Prevention (CCM), 
FEDERSANITÀ which is a federation of authorities and hospi-

7  The Health Oscar - 
National Healthy Cities 
Award is aimed at 
enhancing good practices 
in the field of health 
promotion implemented
at the local level.
The participation is open 
to both the Municipalities 
that are members of the 
Italian Healthy Cities 
Network Association, and 
the Municipalities that, 
while taking part in the Call, 
declare their willingness
to join the Network.
Last September it has been 
published the call for the 
14th edition of the Health 
Oscar (Italian Healthy
Cities Network).

CHAPTER 4
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8  Florence, Bologna, 
 some municipalities of Bari 
province, and Milan are all 
part of the Italian Healthy 
Cities Network.

tals, Polytechnic University of Marche, Polytechnic University of 
Milan, National Council Order of Social Workers, National Coor-
dination Agenda 21 Italy, etc. 

Another relevant protocol has been stipulated with the Ital-
ian Federation of the Environment and Bicycle (FIAB) to col-
laborate for the European project Bike2Work - smart choice 
for commuters. The project is designed to shift mobility quotas 
from cars to bicycles, with a program aimed at modifying the 
collective vision of commuter workers (and companies) towards 
daily journeys by bicycle. After all, the need to make EU mobility 
based on sustainability criteria has been affirmed in Europe for 
at least 30 years, representing a fundamental point towards the 
ecological transition. In Italy, these action lines have been widely 
implemented in 2021 by the Recovery and Resilience Plan (RRP) 
(MEF, 2021), on the push of the European Next Generation EU 
(NGEU) program: two pillars draw attention to the problems re-
lating to mobility and modes of transport in urban and territorial 
contexts (Mission 2 and Mission 3). It is then highlighted how 
there has been an increase in the use of individual soft means of 
transport in response to the contingent situation generated by 
the COVID-19 pandemic. Some analyses carried out by Legam-
biente, referring to 2020, demonstrate how, at a European level, 
the number of bicycles was higher than that of the same period 
of the previous year, counting a growth of +48.4% in Italy. Fur-
thermore, the analysis of monthly data in Italy, referred again to 
2020, shows significant peaks in the use of bicycles during May 
(+81%) and September/October (+73%). Concerning 2020 alone, 
almost 200 km of new cycle paths (mostly bike lanes) were built: 
Milan got 35 new km, followed by Genoa with 30 km. In addition, 
according to the new Sustainable Mobility Plans (PUMS) of 22 
Italian cities, 2,626 km of new cycle paths are planned to be 
added to the already existing 2,341 km: “according to the plan, 
Palermo would improve from the current 48 to 155 km of cycle 
paths, Florence from 66.3 to 108.5, Pesaro from 100 to 180, Na-
ples from 21.3 to 184.3, Bologna from 248 to 969, Bari from 45.7 
to 202.7, Milan from 220 to 406, Parma from 125.5 to 296 km”8 
(Legambiente, 2020, p. 7).

CHAPTER 4
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Piazza De Gasperi, a history to be rewritten

Location Piazza Alcide De Gasperi, Padua

Scale Micro – Neighborhood level

Area ≈ 20,000 m2

Construction year 2018 (inclusion in the public works’ list of the Municipality of Padua)
2021 (end of construction)

Involved actors Municipality of Padua and its technicians,
Community operator, local citizens and associations

Planned expenditure € 860,000

Description

During the 2018 National Meeting, 24 projects took part in the Health Oscar 
competition. Among the others, one was entitled Piazza De Gasperi, a 
history to be rewritten8, promoted by the city of Padua. In a few decades, 
the area where the square is located has undergone a negative change from 
a new attractive center for the inhabitants and shop owners of the historical 
center to a ‘station area’ with serious drug distribution problems. As a result, 
the shops have been abandoned and remained vacant, except for some of 
them taken over by ethnic entrepreneurs. Therefore, inhabitants tended to 
remain locked up in their apartments, thus developing a profound aversion 
towards the Municipality’s representatives. However, thanks to a Community 
operator, who guaranteed active listening and a continuous presence, and 
the organization of ten groups with open participation, a participatory path 
was created starting from the real problems perceived by the inhabitants 
and shopkeepers.

8  Translation by author.

Box 1

Through this participatory path, it has been possible to give support to 
those citizens who had already started acting in an isolated and sometimes 
conflicting way, increase the participation to as many people as possible, 
develop a direct link with the Municipal Administration thanks to the 
involvement in meetings with councilors and technicians.
The sharing of problems experienced daily and the activation of citizens 
in small groups have produced a renewed sense of belonging to one’s 
life context, and a greater responsibility towards the common good. The 
Administration has actively worked alongside the citizens to propose a new 
masterplan of the square and a series of events to reclaim their shared 
space (Rete Italiana Città Sane, 2020).
Now, instead of the previous parking lot, a colorful square has risen where 
a simple redistribution of spaces has created large stalls for bars and 
restaurants, pedestrian paths, cycle paths; in addition, 33 new trees were 
planted (before there was not even one). Finally, a basketball court has been 
placed in the center of the parking lot, which is now frequented at any time 
by young people of all ages.

“In Piazza De Gasperi, what we initially wanted to understand was that the 
parking lot could become something else: a space for temporary markets, 
a summer open-air theater, a playground area, an exhibition space, and a 
parking lot. [...] The seats we have designed are single to avoid the bivouac, 
but they are close for those in company, colored, rotatable, and usable 
differently, so you can play with them. The colored car park will undoubtedly 
get dirty and ruined over time, but it was an element that I thought was 
necessary precisely to make it clear that the car park can become something 
else. In the realization, there was a form of enthusiasm that exceeded the 
residents’ expectations and certainly contributed to the subsequent use 
mechanisms. We did not expect the success of the intervention, but it is 
what I hoped for [...] The most interesting aspect I think it was an upgrade 
of positive collective awareness. A year ago, the residents were asking for 
the usual things: surveillance, cameras, barriers under the arcades to 
prevent cyclists’ crossing, prohibition of drinking, and bivouac signage, 
which some of them still ask. However, today it seems they had raised 
their gaze and the horizon line together: the prevailing question is to leave 
the pedestrian area and not reopen the parking lot, which is used in an 
absolutely spontaneous and continuous way by children, teenagers, adults, 
and the elderly”9 (the architect Alberto Marescotti, Padovaoggi, 2021).
Thanks to the project’s originality, Piazza De Gasperi has also acquired an 
international value after achieving the second place at the City-Brand 202110, 
which rewards participatory paths and aims to bring out the best practices 
among the different areas of landscape planning. Piazza De Gasperi came 
second only to Chinese proposals, out of 150 projects worldwide and 
signed by famous architects. The most important resource was activating 
a community network of residents and commercial operators in the area 
concerned, which was then extended to other external active subjects across 
the city. Citizens involved used their means to generate a positive contagion, 
both within the intervention area and to find additional resources. Since 
the beginning, the project envisaged self-sustainability, counting on the 
protagonism of the citizens themselves.

9  Translation by author.

10  The City 'Scape: City_
Brand & Tourism Landscape 
International Symposium is 
the important appointment 
that PAYSAGE, with the 
International Landscape 
Architecture Magazine 
TOPSCAPE, organizes in 
Milan in collaboration 
with the National Council 
of Architects, Planners, 
Landscape Architects and 
Conservators (CNAPPC). 
Born with the aim of 
promoting landscape 
architecture in the different 
areas of design, the 
International Symposium 
City 'Scape aims to reflect 
on the future of the urban 
landscape in search of 
best practices capable of 
promoting effective design 
strategies and attributing 
new ethical, economic 
and social values to the 
territories (paysage.it).
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Initial situation.

The parking lot is defined within a square and is tree-lined to form a quadrangle vehicular garden. 

Parking and pedestrian areas result from squares of the same size. The squares’ rotation, following the main alignments 
of the facing buildings, defines the areas and the main flooring directions. The trees are positioned at the edge of the 
pedestrian areas and the parking lot to take advantage of spaces that can offer temporary uses other than parking.

The parking spaces, vehicle transit, pedestrian and cycle paths follow lines of force that lead back to the original 
alignments. The composition thus offers micro spaces that can be treated both individually and as a whole, enveloping 
the central square which can become a stage for events and temporary manifestations.

Views of the new Piazza Alcide De Gasperi.

Figures from Relazione Tecnico Illustrativa, Comune di Padova, 2019.

CHAPTER 4
Healthy City:
a contextual process of growth



109108

REFERENCES

BIBLIOGRAPHY

Ashton, J., Grey, P., & Barnard, K. (1986). Healthy Cities – WHO’s new public health initiative. Health Promo-
tion International, 1(3), 319-324.

Ashton, J. (Ed.) (1992). Introduction. In Healthy Cities. Milton Keynes, England: Open University Press.

Baum, F., Jolley, G., Hicks, R., Saint, K., & Parker, S. (2006). What makes for sustainable Healthy Cities initia-
tives? A review of the evidence from Noarlunga, Australia after 18 years. Health Promo. Int., 21(4), 259-265.

Beyond Health Care (1985). Proceedings of a working conference on Healthy public policy. Can. J. Publ. Hlth, 
76, 1-104. 

Cassedy, J. (1962). Hygeia: A Mid-Victorian Dream of a City of Health. J. of Historical Medicine, 17(2), 217-228.

Commission on Conservation (1912). Annual Report. Ottawa, Canada: Commission on Conservation.

Doyle, Y.G., Tsouros, A.D., Cryer, P.C., Hedley, S, & Russell-Hodgson, C. (1999). Practical lessons in using indi-
cators of determinants of health across 47 European cities. Health Promot. Int., 14(4), 289-299.

Duhl, L.J. (1986). The Healthy city: Its function and its future. Health Promo., 1, 55-60.

Duhl, L., & Hancock, T. (1988). Promoting health in the urban context (WHO Healthy Cities Papers, No. 1). 
Copenhagen: PADL Publishers.

Duhl, L., & Hancock, T. (1997). Industrialized countries: healthy cities, healthy children. In The Progress of 
Nations (pp. 59-61). UNICEF.

Duhl, L. (2005). Healthy Cities and the Built Environment. Built Environ., 31, 356-61.

Giles-Corti, B., Vernez-Moudon, A., Reis, R., Turrell, G., Dannenberg, A.L., Badland, H., et al. (2016). City plan-
ning and population health: a global challenge. The Lancet, 388(29), 12-24.

Goumans, M. (1992). What about healthy networks? An analysis of structure and organisation of national 
healthy cities networks in Europe. Research for Healthy Cities Clearing House, Maastricht, RHC Monograph 
Series No. 3.

Hancock, T. (1993). The Evolution, Impact, and Significance of the Healthy Cities/Communities Movement.
Journal of Public Health Policy, Spring, 5-18.

→

Jacobs, J. (1984). Cities and the Wealth of Nations: Principles of Economic Life. New York: Random House.

Jacobs, A. (1985). Looking at cities. Cambridge: Harvard University Press.

Kenzer, M. (1999). Healthy cities: a guide to the literature. Environ. Urban., 11, 201-20.

Lafond, L.J., & Heritage, Z. (2009). National networks of Healthy Cities in Europe. Health Promotion Interna-
tional, 24(1), i100–i107. doi: 10.1093/heapro/dap060

Lowe, M., Whitzman, C., & Giles-Corti, B. (2018). Health-promoting spatial planning: approaches for strength-
ening urban policy integration. Planning Theory & Practice, 19(2), 180-97.

Macdougall, H. (1990). Activists and Advocates: Toronto's Health Department, 1883-1983. Toronto: Dundurn 
Press.

O'Neill, M., Rootman, I., & Pederson, A. (1994). Beyond Lalonde: two decades of Canadian health promotion. 
In A. Pederson, M. O'Neill, & I. Rootman (Eds.), Health Promotion in Canada. Toronto: W.B. Saunders.

Richardson, B.W. (1875). Hygeia: A City of Health. London: Macmillan.

Schweyer, F. X., Levasseur, G., & Pawlikowska, T. (2002). Créer et piloter un réseau de santé. Un outil de tra-
vail pour les èquipes. Rennes: Èditions de l’Ecole nationale de la santé publique (ENSP).

Stephens, C. (2017). Global Issues: Urban Health in Developing Countries. In S.R. Quah (Ed.), International 
Encyclopedia of Public Health (Second Edition) (pp. 282-291). New York: Academic Press. 

Tsouros, A.D. (1991). World Health Organization Healthy Cities Project: A Project Becomes a Movement: Re-
view of Progress 1987 to 1990. Milan: Sogess.

UN General Assembly (2015). Resolution adopted by the General Assembly: Transforming our world: the 
2030 agenda for sustainable development A/RES/70/1. New York: United Nations.

van Naerssen, T., & Barten, F. (2002). Healthy Cities as a political process. In T. Naerssen & F. Barten (Eds.), 
Healthy Cities in Developing Countries: lessons to be learned (pp. 1-23). Saarbrucken: Verlag fur Entwick-
lungspolitik Saarbrucken GmbH.

WHO (1978). Alma-Ata 1977 - Primary Health Care. Geneva: WHO, UNICEF.

WHO Regional Office for Europe (1992). Twenty Steps for Developing A Healthy City Project. Copenhagen: 
WHO.

WHO Regional Office for Europe (2012). Health2020: Policy Framework and Strategy. EUR/RC62/8. Copen-
hagen: WHO.

WHO Regional Office for Europe (2015). National healthy cities networks in the WHO European Region. Pro-
moting health and well-being throughout Europe. Copenhagen: WHO.

CHAPTER 4
Healthy City:
a contextual process of growth



111110

SITOGRAPHY

Legambiente (2020). COVIDLANES 2020, l’anno delle ciclabili pop-up. I nuovi percorsi in bici e la cresci-
ta degli spostamenti nelle città italiane nell’anno del Covid. Available online: https://www.legambiente.it/
wp-content/uploads/2020/12/Dossier-CovidLanes.pdf

MEF (2021). The National Recovery and Resilience Plan (NRRP). Available online: https://www.mef.gov.it/en/
focus/The-National-Recovery-and-Resilience-Plan-NRRP/

Padovaoggi (2021). Piazza De Gasperi è tra le più ‘urban’ al mondo. Available online: https://www.pado-
vaoggi.it/attualita/piazza-de-gasperi-premiata-prestyge-secondo-posto-urban-canestro-cina-padova-10-lu-
glio-2021.html 

Rete Italiana Città Sane. Available: online: https://www.comuneancona.it/retecittasane/

UN Chronicle (2015). Available: online https://www.un.org/en/chronicle/article/habitat-iii-citizens-confer-
ence-united-nations

UN (2017). New Urban Agenda. Available online: https://habitat3.org/the-new-urban-agenda/

UN World Population Prospects (2019): Highlights (ST/ESA/SER.A/423), Department of Economic and 
Social Affairs, Population Division. Available online: https://population.un.org/wpp/Publications/Files/
WPP2019_Highlights.pdf

WHO (1946). International Health Conference - Preamble to the WHO Constitution, 19-22 June. New York: 
WHO. Available online: http://www.who.int/suggestions/faq/en/

WHO (1986). The Ottawa Charter for Health Promotion. Available online: https://www.euro.who.int/__data/
assets/pdf_file/0004/129532/Ottawa_Charter.pdf 

WHO (2003). Healthy Cities around the world: an overview of the healthy cities movement in the six World 
Health Organization Regions. Available online: http://www.euro.who.int/document/hcp/healthycityworld.
pdf

WHO (2021). WHO Healthy Cities Network. Available online: https://www.who.int/health-topics/urban---
health/cities-spotlight/who-healthy-cities-network

→ LIST OF FIGURES

Figure 1: Annual rate of population change from 1950, including UN projections to 2099 based on its median 
scenario. Births, deaths and migration are taken into account (adapted by author from UN, Population Divi-
sion, 2019, https://ourworldindata.org/grapher/population-growth-rates?country=~OWID_WRL).

Figure 2: Share of the population which live in urban versus rural areas; ‘majority urban’ indicates more 
than 50% of the population live in urban centres; ‘majority rural’ indicates less than 50%. This is based on 
estimates to 2016, combined with UN projections to 2050 (adapted by author from UN World Urbanization 
Prospects, 2018, https://ourworldindata.org/grapher/urban-vs-rural-majority?time=2050&country=~USA)

Figure 3: Hygeia: A City of Health re-imagination of the 20th century by Joshua Arnold (https://www.infranet-
lab.org/blog/2010/04/hygeia-a-city-of-health-1876/).

Figure 4: Meaning of Healthy City (made by author).

Figure 5: Italian Healthy Cities Network logo (https://www.comune.modena.it/pps/workshop2010/abstracts/
Intervento_Candela.pdf).

Figure 6: Map of the cities which are part of the Italian Healthy Cities Network (made by author).

LIST OF TABLES

Table 1: Ten requirements for cities participating in the WHO European Healthy Cities Network (adapted by 
author from Tsouros, A.D. (2015). Twenty-seven years of the WHO European Healthy Cities movement: a sus-
tainable movement for change and innovation at the local level. Health Promotion International, 30(1), i3-i7. 
doi: org/10.1093/heapro/dav046).

→

→

CHAPTER 4
Healthy City:
a contextual process of growth



113112

Readdressing
Healthy City
framework

The fifth chapter concludes the first part and analyses more 
specifically the HC framework from the implementation and 
evaluation point of view. The WHO European Healthy Cities 
Network (WHO-EHCN) has adopted a specific vision to improve 
urban health through a series of working programs called phases. 
Each of them proposes different objectives, and the results 
obtained were developed by employing resources and tools 
designed ad hoc. Assessment is a fundamental step that puts in 
evidence methodology gaps and stimulates further interventions.

CHAPTER 5
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5.1
INTRODUCTION

round the mid-1980s, the WHO European Region-
al Office in Copenhagen started evaluation pro-
cesses of the Network’s activities. However, the 
initial assessment was not formally developed 
using theory evaluation schemes. Moreover, it 

had to face the rapid growth of the initial group of cities during 
the second half of the 1980s (§ 4.2.3). It was mainly thanks to 
Ron Draper, who supported and guided the Regional Office to-
wards the definition of a ‘realist evaluation’ of what has been 
described as ‘Phase I’ of the HC project. As a result, one of the 
most-popular and downloaded publications concerning WHO 
HCs has been edited: A project Becomes a Movement (Tsouros, 
1991). The project went on and the following phases (today Phase 
VII is ongoing) were furthermore characterized by the production 
of numerous reports regarding how to measure health, produce 
city health profiles, assess progress, and establish priorities. 
During years the different phases have built a strategic platform 
extremely helpful for inspiration, learning, and the accumulation 
of practical experience (D’Onofrio & Trusiani, 2018). 

Despite this great effort, the key question still revolves 
around whether an effective proof exists that the movement’s 
activities have helped improve inhabitants’ health and address 
social inequalities. Helen Wilding and other authors tried to an-
swer the question at the end of their contribution in the book 
entitled Healthy Cities. The Theory, Policy, and Practice of Val-
ue-Based Urban Planning (de Leeuw & Green, 2017). The group 
of experts gave this statement: “…answering this question may 
not be possible” for a series of reasons. The latter are various 
and include an extended methodological difficulty concerning 
the evaluation, which arises from comparing very different lo-
cal and national contexts, and considerations about actual daily 
practices in cities that can be very diverse from theory. Indeed, 
the mere availability of urban objects or elements that aim at 
a higher quality of life is not enough until the population per-
ceives the emergency of urban health and does not intend to 
act accordingly. An urban plan can establish a maximum of ur-
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ban elements’ allocation, control their proximity to the areas of 
greater urban density or use (whether they are public, private 
or defined by mixed uses) and encourage proper exploitation of 
them to enhance health. However, it cannot (for example) oblige 
the population to limit private mobility in favor of cycling and 
walking. In addition, urban planning needs to overcome the risk 
of ‘projectism’ (Goumans & Springett, 1997), which refers to the 
risk of elaborating a short-term vision based on isolated inter-
ventions rather than long-term programs or policies. The pro-
motion of a long-term strategic vision undoubtedly derives from 
specific actions in the governance and management field that 
directly affect the territory. 

The chapter starts the discussion by reporting the main 
achievements and implementation strategies of each five-year 
operational phase designed by the WHO-EHCN. From the 
analysis, it was possible to identify components and a general 
framework to establish a positive dialogue between the different 
public administration sectors. Then the assessment process is 
considered together with indicators and tools studied to pursue 
health and wellbeing in HCs.

5.2
FIVE-YEARS CYCLES APPROACH

The European project of HCs Network was formally dissemi-
nated between 1986 and 1988, initially involving 11 pilot cities, 
quickly growing to 35. It was based on five-year action plans 
starting from 1988. Each phase emphasized various primary 
topics, and the network was involved in relevant projects (Table 
1). Participation in each phase is voluntary; however, it is strictly 
necessary to make an effort to produce suitable material that 
certifies the results achieved. Furthermore, the process’s layout 
through well-structured phases becomes essential in order to 
build a wide range of practical experiences on how to increase 
the level of health, and establish a reference point that gives an 
adequate measure of the progress made.

Readdressing Healthy City framework
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Phase Number of 
designated 
cities/national 
networks

Key focus Global, WHO and Healthy Cities
policies and declarations

Historical

I 
(1988–1992)

35/25 • Creating new structures and introducing new ways 
of working for health in cities

• City health profiles-an essential tool

• Health For All
• Ottawa Charter
• Milan Declaration

• Break-up of former USSR (1988-1991)
• Berlin Wall (1991)

II 
(1993–1997)

37/25 • Emphasis on intersectoral action, community participation 
and comprehensive city health planning

• Rio Declaration on Environment 
and Development

• War in the former Yugoslavia (1991–2001)

III 
(1998–2002)

56/25 • Action on health and sustainable development and healthy 
urban planning

• Action on key NCD risk factors
• Addressing the social determinants of health
• City health development plans-an essential tool
• Partnership with other city networks in Europe

• Jakarta Declaration
• Athens Declaration
• Agenda 21-Rio+10
• Health 21
• European Sustainable Cities and Towns Campaign
• Millennium Development Goals

• 9/11
• Globalization

IV
(2003–2008)

77/25 • Increasing emphasis on partnership-based health 
development plans

• Core themes include healthy urban planning, 
health impact assessment and healthy ageing

• Belfast Declaration
• Report of the WHO Commission on Social 

Determinants of Health (2008)

• New Euro currency (2002)
• Mark Zuckerberg introduces Facebook (2004)
• IPCC climate change report—Nobel Prize (2007) 

V
(2009–2013)

99/25 • Health and health equity in all local policies
• Core thematic strands: caring and supportive environments, 

healthy living, health urban environment and design

• The Tallinn Charter: Health Systems for Health 
and Wealth

• Zagreb Declaration
• European review of social determinants of health 

and the health divide Governance studies
• Extension of the Kyoto Protocol until 2020 during 

the UN Climate Change Conference Health 2020

• Barack Obama is elected 44th president of the 
USA (2008)

• Global financial and economic crisis
• Largest oil spill in US history occurs in the Gulf 

of Mexico (2010)
• World population reaches 7 billion (2011)

VI
(2014–2018)

85/31 • Leadership for health
• City health diplomacy
• Applying Health 2020 lens with emphasis on life-course 

approaches, community resilience and health literacy

• Athens Declaration
• Paris Agreement
• Sustainable Development Goals
• New Urban Agenda
• Copenhagen Consensus of Mayors: 

Healthier and Happier Cities for All
• Belfast Charter for Healthy Cities

• United Nations Climate Change 
Conference (COP 21) (2015)

• End of one-child policy after 35 years
• in China (2015) 
• The American businessman, politician 

and television personality Donald J. Trump 
is elected 45th president of the USA (2017)

• Xi Jinping is nominated president for life by 
the China's National People's Congress (2018)

VII
(2019-2024)

85/>30 • Goal 1: Fostering health and wellbeing for all and reducing 
health inequities

• Goal 2: Leading by example nationally, regionally and globally
• Goal 3: Supporting implementation of WHO strategic priorities

• Healthy Cities for Building Back Better - Political 
Statement of the WHO European Healthy Cities 
Network (in response to COVID-19 pandemic)

• Time elects Greta Thunberg character 
of the year, candidate for the Nobel Peace Prize

• 2019-20 Australian bushfire season (the Black 
Summer)

• COVID-19 pandemic starts in Wuhan, China 
leading to an ongoing global pandemic

• Brexit
• Global Health Summit (2021)

Table 1: Seven Phases of the WHO European Healthy Cities Project (elaborated and updated by author from Tsouros, 2015).
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Currently, it is committed to fulfilling the requirements and 
objectives defined by Phase VII of the program (2019-2024), 
which aims at emphasizing the fundamental role of local govern-
ments in the development of health and wellbeing by using tools 
capable of exploiting the potential for innovation and change of 
the various stakeholders, primarily society (WHO, 2021).

The sequence of phases was supported every time by accu-
rate analysis of the efforts through published deliverables and 
reports, providing important insights into the complex health 
policies’ reality. Draper et al. (1993) investigated the first phase 
(1988-1992) when resources made available were mainly used 
to define national networks, necessary as the main means to 
spread the change. Considering this, they collected common el-
ements among a few selected cities in charge of implementing 
infrastructures and values. The participants contributed to the 
overall knowledge by filling out a Healthy Cities Questionnaire, 
and data collected helped just on a qualitative level that seemed 
more like a ‘grounded theory’ approach (Glaser & Strauss, 2009). 
It marked the end of Phase I, which encompassed 35 project 
cities in Europe, 18 national networks in Europe and elsewhere; 
nearly 400 cities and towns in Europe, and several hundred 
more cities, towns, and villages in North America and Austra-
lia. Even though neither evidence nor theory validated this initial 
work, it represented the essential reference to produce some of 
the most significant texts about HCs development, such as A 
Project Becomes a Movement and Twenty Steps (Tsouros, 1991; 
WHO, 1992). 

Phase II (1993-1997) focused on promoting the new approach 
defined for HCs thanks to a series of emerging public policies 
accompanied by City Health Plans and Health Profiles based 
primarily on equity and sustainable development. On this occa-
sion, the evaluation process was conducted by a group, putting 
together the EU and research institutions in Britain, Nether-
lands, and Italy, that decided to study a selection of 10 HCs lo-
cated in 10 members states limited to Western Europe (Berkeley 
& Humphreys, 1998; De Leeuw et al., 1998; Capello, 2000). The 
in-depth study concerned a restricted number of parameters as-
sessing urban health policy networks. In addition, throughout 
the phase, Price and Tsouros (1996) reported a collection of case 
studies conducted by selected HCs.
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Phase III (1998-2002) represented a transition phase from 
promoting the health factor to adopting real integrated City 
Health Development Plans, including monitoring and evaluation 
procedures within urban planning. Ritsatakis’ (2009) assess-
ment pointed to “an undeniable shift from rhetoric to action in 
at least half of the cities” but also stated that “few cities had 
moved to tackle the intermediate determinants of health.” The 
adopted policies were based on solid partnership, health de-
terminants, community development, and monitoring initiatives. 
To get this, it was recognized the necessity of gathering regular 
time series of data and employing broad mixed-methods to drive 
analyses that were in line with both WHO and HC’ aspirations 
(de Leeuw, 2009). MARI (Monitoring, Accountability, Reporting 
and Impact) was an example of a research framework aimed at 
a systematic and continuous evaluation approach. It was stud-
ied as an effective means to support cities in their research and 
observation, and it was composed of a set of around 400 ques-
tions designed following three types of questions to be applied 
for monitoring and evaluation:

① Questions about the presence of policies, adherence to 
principles, and involvement of actors;
② Questions involving processes of change;
③ Questions aimed at the identification of results, impact, 
outcomes and outputs. 

Tsouros and Green described findings (2013). However, cit-
ies did not need to spend too much time answering the ques-
tions, and they could do it just once during the running period of 
the third phase. The essential function of the MARI framework 
was to make cities list proper evaluation questions, ask for the 
contribution of local academia, and establish bodies to assist 
authorities. Afterward, MARI was reduced and WHO developed 
an Annual Reporting Template (ART), covering key areas of ac-
tion in HCs (De Leeuw, 2012; Tsouros & Green, 2013). Mîzopør 
city was invented to develop a good example of ART, and the 
latter was sent to 40 cities officially nominated by September 
1999. A total of 25 cities gave a response, organizing over 1000 
activities within the project (WHO, 1999).

Readdressing Healthy City framework
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Phase IV (2003-2008) was committed to developing health 
from the perspective of its determinants, sustainable develop-
ment, and participatory and democratic governance; City Health 
Development Plans were broadened during this phase. The fo-
cus was, in particular, on aspects concerning healthy-aging, 
active life, healthy urban planning, and impact assessment on 
health (HIA). This phase was evaluated by employing a General 
Evaluation Questionnaire (GEQ) and the ARTs. A total of 51 cities 
provided answers out of the 77 adhering to the Network. In this 
case, questions aimed to understand the consistency’s level of 
city planning with respect to the strategic principles defined by 
the Healthy Urban Planning (HUP) principles. The latter were 
developed in 1999 by a working group to solve the gap between 
integrating the movement’s principles and experimentation in 
the field. The objectives of HUP were thus designed being in 
close relation to those coming from sustainable development 
and Agenda 21 (UN, 1993), and they were (Barton & Grant, 2011):

• Promoting healthy lifestyles (especially regular exercise);
• Facilitating social cohesion and supportive social net-

works;
• Promoting access to good quality housing;
• Promoting access to employment opportunities;
• Promoting accessibility to good quality facilities (educa-

tional, cultural, leisure, retail and health care);
• Encouraging local food production and outlets for healthy 

food;
• Promoting safety and a sense of security;
• Promoting equity and the development of social capital;
• Promoting an attractive environment with acceptable 

noise levels and good air quality;
• Ensuring good water quality and healthy sanitation;
• Promoting the conservation and quality of land and min-

eral resources;
• Reducing emissions that threaten climate stability.

Barton and Grant (2011) reported the assessment’s results and 
stated that:

• HUP objectives were actively promoted by nearly 65% of 
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the cities involved; work in this direction was still not ad-
dressed by a minority of cities (15%);

• Concerning inequality and equity, only a few cases provid-
ed answers in urban planning policies. The interrelation-
ship was clear only to 25% of those interviewed, 43% never 
mentioned these aspects, and 35%, even being aware of 
the existing interrelationship, could not find it in current 
policies;

• Around 94% of cities had agreed on a partnership between 
organizations, and 76% of cities were implementing col-
laborative plans, projects, or programs determining greater 
cross-sector involvement. Some ‘healthy products’ were 
common, such as city health profiles, city health develop-
ment plans, and a healthy aging profile; the health-effect 
assessment was still not as much widespread.

The considerations demonstrated the relevance of having an 
organizational structure to exchange knowledge between pro-
fessionals in public health and urban planners (Pilkington et al., 
2008). According to what was stated by WHO, 2/3 of HC coordi-
nators were “actively involved with urban planners and influen-
tial in shaping planning programs” (WHO, 2008).

Thanks to more significant improvements in methodological 
approaches to ‘real world’ policy research and progress, known 
as ‘realist evaluation’ (Pawson & Tilley, 1997) and the advances 
in computer software for managing qualitative data (Bazeley & 
Jackson, 2013), Phase V (2009-2013) could be more successful 
in responding to the needs, requirements, and assets of local 
governments. In addition to ‘realist evaluation’, the ‘realist syn-
thesis’ approach was also emerging; they were both presented 
to the stakeholders as a means to get evidence of the necessity 
of implementing strategies from local practitioners, politicians 
and principals, and national and international leaders. Realist 
reports made evidence consistent and gave rational explana-
tions to justify interventions concerning specific contexts and 
circumstances. Then Phase V was planned to achieve health eq-
uity in all policies considering the fundamental multidisciplinary 
aspect that the population’s health largely depends on actions 
taking place outside the health sector. Indeed, this phase was 
centered on the following ‘core designation criteria’:
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① Health and health equity in all policies;
② Caring and supportive environments;
③ Healthy living;
④ Healthy urban environment and design.

The policies’ effectiveness regarding wellbeing, health, and 
social equity was demonstrated by adopting an assessment ap-
proach to be negotiated directly with the cities and the knowl-
edge of long-term investments required by some specific poli-
cies (WHO, 2014). A total of 99 HCs were designated during this 
phase, and 159 case studies were submitted. 

The created political framework allowed a substantial im-
provement of the movement and worked as the implementation 
basis during Phase VI (2014-2018), which focused specifically 
on issues dealing with: early childhood development, aging, and 
vulnerability, physical inactivity, obesity, tobacco, alcohol, so-
cial inclusion, problems related to mental health; all of this to 
understand the different urban contexts and their impacts on 
policies and to foster more resilient communities facing social 
and physical environmental challenges (Kickbusch & Gleicher, 
2012).

In particular, the aim was to implement the new Europe-
an strategy for reducing inequality and improving governance, 
that is Health 2020, at a local level (Tsouros, 2017). Its adoption 
occurred in September 2012 at the 62nd Who Regional Com-
mittee for Europe (WHO, 2012). It fostered all the fundamental 
values and principles at the core of HC since its first definition 
(expressed in the Health for All strategy), while reaffirming the 
inherent value of health towards humanity that was clearly ex-
pressed in the founding constitution of WHO in 1948. The influ-
ence of the urban environment on health was also recognized 
in relation to the essential function of spreading objectives and 
themes carried out by HCs and national networks. Health 2020 
considered the emblematic role of local government as a lead-
ing stakeholder and focused on its and whole-of-society’s inclu-
sion through the development process (WHO, 2013a). The action 
would help the Network better understand, explain, and adapt 
its dynamics to the change of health systems. 
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The general goals of the Health 2020 strategy are based on 
four priority actions (WHO, 2013b):

• Investing in health throughout life (life-course approach) 
and empowering people;

• Tackling significant public health challenges;
• Strengthening people-centered health systems and public 

health capacity;
• Creating resilient communities and supportive environ-

ments.

Currently, the literature in this regard is not offering official 
reports or manuscripts describing the main results achieved 
during Phase VI. Therefore, the discussion is limited to identify-
ing the set of objectives and expectations highlighted by Phase 
VI. Certainly, efforts were oriented towards clarifying the com-
munity’s role throughout and beyond the process, including 
both the initial problem’s framing and the final judgment regard-
ing working results.

Finally, the ongoing Phase VII (2019-2024) has been consis-
tent with the sustainability issues discussed by official docu-
ments and translates into the definition and integration of strat-
egies at both global and regional levels. In particular, in 2018, 
the WHO-EHCN adopted the political vision until 2030: the Co-
penhagen Consensus of Mayors: Healthier and Happier Cities 
for All (WHO, 2018). The latter provided the core themes for the 
implementation of Phase VII (WHO, 2019):

① Investing in the people who make up our cities; 
② Designing urban places that improve health and wellbeing;
③ Fostering greater participation and partnerships for health 
and wellbeing;
④ Improving community prosperity and access to common 
goods and services;
⑤ Promoting peace and security through inclusive societies;
⑥ Protecting the planet from degradation, including through 
sustainable consumption and production.
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The map in Figure 1 shows the distribution of the HCs tak-
ing part in Phase VII. To achieve such goals, local governments 
need to intervene, and they are in charge of promoting the de-
velopment of health and wellbeing through strategies again by 
both the government and society. Regarding the Italian context, 
the participation of Modena, Udine and Padua has to be not-
ed and has placed the attention in particular concerning three 
topics over the six proposed by the European Network, which 
are: Place, People and Participation. Specifically concerning 
the Place theme of the Network’s vision, the WHO-EHCN has 
published a helpful compendium that includes tools, resources, 
and networks to support its implementation (WHO, 2020).
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Figure 1: Distribution of Healthy Cities taking part in Phase VI (made by author).

5.2.1
CORE ELEMENTS AND RELATIONS

As previously put in evidence, HC’s implementation framework 
is defined by many components that generate a set of interac-
tions as a result. To better clarify it and facilitate the analysis 
process, the diagram in Figure 2 has been produced. The pur-
pose is to highlight HC’s direct actions and relations that have 
been formalized by the official document entitled World Health 
Organization Healthy Cities Project: a project becomes a move-
ment. Review of progress 1987 to 1990 (Fig. 3), which is con-
sidered one of the most influential texts exploited globally in 
HCs development (Tsouros, 1991). It analyzes the initial years of 
Phase I by drawing particular attention to strategies, objectives, 
achievements, needs, and implications.

Readdressing Healthy City framework

Figure 3: Cover of the book World Health Organization Healthy Cities Project:
a project becomes a movement. Review of progress 1987 to 1990 (Tsouros, 1991).

→

→            Figure 2            →
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Notions are linked through specific actions, and they are 
set into a hierarchy, identifying super-classes, classes, and 
sub-classes. General classes have been identified firstly, then 
more elements have been specified in a second stage. There-
fore, the approach is recognized as top-down. The logical struc-
ture collects the fundamental concepts related to HCs Project, 
and it elaborates them into classes with different hierarchical 
levels.

The role played by the community is enhanced in terms of 
collaboration and promotion. When the HC organizing body 
proposes programs and initiatives, the community takes own-
ership towards them and owns the legal or authorized right to 
participate in health issues. Thus, people have tools to promote 
responsibility among groups, leading to cooperation and coordi-
nation activities with stakeholders involved. The involvement in 
programs has to start from the very beginning and evolve along 
with local governments’ decisions. 

A fundamental work consists in ensuring the process, con-
sidering that it has to be long-term, sustainable, and non-ex-
clusive. The political commitment represents an important ob-
jective related to the correct exploitation of resources aimed at 
reducing inequalities. Guarantying engagement and dedication 
from the political side together with the help of valuable stake-
holders constitute critical preliminary conditions to implement 
sustainable change. Moreover, HC vision gives local govern-
ments a leadership position since they use power to protect and 
enhance citizens’ health and wellbeing.

In such a challenging context, multi-sectoral healthy pub-
lic policies will promote a comprehensive set of experiences at 
the local level connecting health, people, physical and social 
environment, and lifestyle. In relation to this, replicability and 
dissemination are essential to creating strong networks that 
start from the community scale and get to national and interna-
tional coalitions. Thanks to sharing knowledge, networks sup-
port innovation while providing guidance to cities to avoid risks 
and repeating the same mistakes of others. Through this action, 
cities become more efficient and develop capacity for building, 
change, and innovation.
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5.3
CHOOSING INDICATORS
TO EVALUATE HEALTHY CITIES 

Nowadays, many different indicators play a scientific role in im-
proving and expanding cities’ comprehension. Indeed, many ac-
tors focusing on varied agendas have worked to develop urban 
indicators dealing with various aspects and cities’ categories 
(Moreno Pires et al., 2014; Huang et al., 2015; Shen et. al, 2011). 
Indicators can also play a conceptual role by setting up debates 
and dialogues and political roles by adding a new set of data 
into policies and thus legitimizing or delegitimizing policy pos-
sibilities within strategic oppositions (De Sherbinin et al., 2013). 
Overall, indicators provide multi-uses, support trends assessing 
and benchmarking across space and time, monitor progress re-
lated to goals and targets, guide planning and decision-making, 
raise awareness, stimulate political and behavioral changes, 
encourage public participation and communication (Holden, 
2006; Moreno Pires et al., 2014).

Considering HC’s key elements, identifying a proper set of 
indicators assessing the health status of people living in towns 
is essential from the point of view of the implementation and 
monitoring of the process of change. Understanding if the 
movement is producing beneficial outputs or not has constitut-
ed for years a key issue, raising a great debate on the possible 
existing ways to evaluate interventions in HCs. Of course, rea-
sons that legitimate evaluation processes exist. The first one is 
to determine modifications in municipal political processes, the 
community’s health, or any other features. In the case of not 
achieving benefits or not fulfilling intended plans, evaluation 
can indeed promote new directions for the project and its ac-
tivities to gain better results. A second argument is that the HC 
project has to keep its own political legitimacy. Then evaluation 
is also important to conduct valuable comparisons with other 
participants. Another motive deals with community mobilization 
and sustainability: having tools demonstrating the achievement 
of good results ensures further participation and commitment 
to more actions. Finally, the spreading of scientific knowledge 
counts on assessment exercises.
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Numerous aspects can be involved when analyzing the am-
ple universe of HCs (Davies & Kelly, 1993; Poland, 1996a,b; Cos-
tongs & Springett, 1997a; Cherbonnier, 1998; Kegler et al., 2000; 
Dowbor, 2001). However, it is necessary to conduct a careful 
selection based on known elements and additional specific in-
formation to address the health status of the community, which 
is considered as an entity and not just as a group of aggregat-
ed individuals (Hancock et al., 2000). Indicators that have been 
well-designed and chosen with particular attention can support 
a community in defining its actual condition and opportunities 
with respect to established goals (Hart, 1999). It is also worth 
pointing out that, beyond the objective component of the evalu-
ation, there is, being equally important, the subjective one. Ac-
cording to the features of a HC, the latter is built through the 
opinion coming from the community, that is made up of those 
who live and work in the city every day. With their own actions, 
they decide whether to stay or move to a city that they consider 
‘healthy’ or to leave or keep away from one that they consider 
‘unhealthy’. Aspects relating to subjective indicators constitute 
a dense set of information about livability in the city, for which, 
when a positive opinion is expressed, a judgment in holistic 
terms is provided.

In any case, the real challenge consists of developing a set 
of indicators that are comprehensive both qualitatively and 
quantitatively, subjective and objective, that are analytical and 
holistic, and that, above all, consider the social context (Duhl & 
Hancock, 1988a). Ultimately, HC is intended to promote health 
in terms of physical, mental, social, and environmental wellbe-
ing. It also means evaluating the psychological, emotional, and 
spiritual health of the citizens. In this regard, always Hancock 
and Duhl, in their Guide to Assessing Healthy Cities proposed a 
set of possible parameters and indicators for the HC, including 
geography, history, demographics, political structures, econom-
ics, social problems, religion, and a ‘sense of connectedness’ 
(Duhl & Hancock, 1988b) (Table 2).

Readdressing Healthy City framework
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CATEGORY PARAMETERS POSSIBLE INDICATOR

1. Physical
environmental 
quality

 - Pollution
 - Urban design
 - Housing

 - Overall index
 - Air pollution index
 - Per cent green space
 - Per cent national/international standards

2. Ecosystem
sustainability

 - Viability
 - Sustainability

 - Local survival of sensitive species
 - Ratio of non-renewable energy imports 
to local renewable energy production

3. Community 
strength

 - Mutuality  - Coherence (Antonovsky, 1979)
 - Self-esteem perceived social support

4. Participation 
& Control

 - Municipal democracy index (Morris, 1982)

5. Basic human 
needs

 - Food and water
 - Shelter
 - Income
 - Safety

 - POLI index (no reference)
 - Per cent hungry
 - Per cent homeless
 - Per cent below poverty line
 - Relative distribution of income
 - Violent crime rate
 - Per cent employed (formal and informal 
economies)

6. Access
to variety

 - Access
 - Variety

• Experiences
• Resources
• Contact/Interaction

 - Perceived and objective
 - Scope and variety reported

Table 2: Possible indicators of a Healthy City (adapted by author from Duhl & Hancock, 1988).

Readdressing Healthy City framework

CATEGORY PARAMETERS POSSIBLE INDICATOR

7. Diverse
city economy

 - Variety
• Types of enterprise
• Size of enterprises

 - Innovation
 - Level of wealth
 - Distribution of wealth

8. Sense of 
connectedness

 - History
 - Culture
 - Other people
 - Nature/biology

 - Social ties/networks

9. City form  - Fit (Lynch*1)  - Stability
 - Adaptability

10. Optimum 
public health 
& health care 
services

 - Appropriateness
 - Accessibility
 - Health protective 
legislation

 - Extent of primary care, home care
 - Per cent not covered by insurance
 - Non-smoking by-laws
 - Community prevention index (Irvine)

11. High
Health Status

a. High positive health
• Preventive behavior
• Perceived wellbeing
• Social wellbeing 
• Overall 

b. Low negative health 
(disease)

• Risk behavior
• Stress
• Morbidity
• Mortality

 - Diet or exercise
 - Happiness, satisfaction with health
 - Support perceived
 - Coherence, self-esteem 
 

 - Per cent smoking
 - Life events
 - Days of reported disability
 - Life expectancy at age 40

*1Lynch, K. (1969). L’immagine della città. Padua: Marsilio Editori
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It appears evident that this ‘primitive’ subdivision results 
somewhat generalized, and it can produce ambiguities, as Duhl 
& Hancock (1988a, p. 36) stated: “This represents some prelim-
inary thoughts on this topic and is provided purely for illustra-
tive purposes. As can be seen, the list is far from complete.” In 
fact, any instructions were suggested to quantify them. Getting 
a complete picture that includes the definition, description, and 
measure of the ‘health’ of a city represents a difficult task. De-
spite this, the effort to concisely describe the factors influenc-
ing health within the urban context is undoubtedly appreciable.

In addition, to achieve specific objectives, there must be 
prerequisites, namely dynamic policies and programs with both 
monetary and non-monetary resources, which complement cor-
rective measures. For this to happen, there must necessarily be 
collaboration between the various experts in the field, research-
ers, and politicians in order to have a broader view, given the 
complexity of the subject; starting from a smaller scale, like the 
city one, up to a much larger scale, like that of the nation.

The categorized information will take a specific value both if 
it is associated with some standard level established previously 
and compared to an excellent one to be achieved. It is also clear 
that the final choice of indicators is conditioned by the political 
component, which is the basis on which the individual inter-
ventions are established, and the consequent results of good 
or bad administrative practices are assessed. Thus, collecting 
data to build indicators aimed to facilitate the development of 
more rational and evidence-based policies and the definition of 
priorities about health. The purpose of the operation was also 
linked to the development of city health profiles and the design 
of health plans, being clear from the outset of the WHO-EHCN. 
The operation was set as a logical sequence of steps, starting 
with collecting daily data to understand which aspects had a 
positive or negative impact on the population’s health. Informa-
tion is then expanded by investigating local data that can active-
ly motivate political and administrative action towards healthy 
public policies.

Phase I (1986-2002) of the European Program on Healthy 
Cities saw the involvement of a dedicated working group to de-
velop a set of indicators covering different aspects of city life. 
They elaborated a set of 53 indicators to describe the state of 
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health of citizens. The areas included ‘health’ (in a broad vision, 
including the indices of mortality), health services, environment, 
and social and economic conditions (NIPH Denmark, 2001). 

All the cities applying to join Phase II (1993-1997) of the 
WHO-EHCN had to follow the process of collection and sub-
mission of data (through a questionnaire built ad hoc describing 
each indicator). In 1999 the WHO-EHCN office published the 
analysis derived from the collection (NIPH Denmark, 2001). Fol-
lowing this, some recommendations have been reported:

• The number of chosen indicators should be reduced start-
ing from the ones identified as applicable in the first col-
lection;

• Healthy Cities data coordinators have to be specifically 
trained to fulfill the task efficiently;

• Although participants found difficulties gathering and in-
terpreting data, the action helped strengthen intersectoral 
links within the city (Doyle et al., 1999).

Therefore, it was decided to work for a review of the same, as 
there were numerous limits concerning the availability of data, 
the reliability, and the validity of the information compared ap-
propriately (Webster & Price, 1996; Webster & Sanderson, 2013). 
A second set was drawn up, counting a total of 32 indicators 
divided into four groups (Table 3).

Readdressing Healthy City framework

→            Table 3            →
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a. Health

1) Mortality
2) Main causes of death
3) Low birth weight

b. Health services

4) City health education programs
5) Immunization rates
6) Inhabitants per primary health care practitioner
7) Inhabitants per nurse
8) Percentage of population covered by health insurance
9) Availability of services in foreign languages
10) Health debates in city council

c. Environmental indicators

11) Air pollution
12) Water quality
13) Sewage collection
14) Quality of household waste collection
15) Quality of household waste treatment
16) Green space available in the city
17) Public green space
18) Dismissed industrial sites
19) Sport and leisure facilities
20) Pedestrianization
21) Cycle routes
22) Public transport access
23) Public transport range
24) Living space

d. Socio-economic indicators

25) Percentage of population in inadequate housing
26) Homelessness
27) Unemployment
28) Poverty
29) Availability of child care (pre-school age)
30) Age of mothers at time of birth <20, 20-34, 35+
31) Abortion rate over the total of births
32) Employment of disabled people

CHAPTER 5

Table 3: Revised set of Healthy City indicators (adapted by author from Webster & Sanderson, 2012).
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The Danish National Institute of Public Health (2001) in Co-
penhagen was in charge of revising the new indicators towards 
the end of Phase III. On this occasion, data collected was much 
more exhaustive and accurate, finalizing the analysis of 31 out 
of 32 indicators. The indicator ‘percentage of disabled persons’ 
was the only one not providing sufficient information: less than 
half of the involved cities provided the data. Moreover, six indi-
cators were the easiest to acquire besides being relevant for the 
cities involved in the process that can use them for comparison. 
They referred to:

① Mortality—all causes;
② Cause of death;
③ tmospheric pollution;
④ Cycling in the city;
⑤ Public transport;
⑥ Unemployment rate.

This is in line with the existing actual reference framework con-
cerning HC topics, which includes: 

• Air quality;
• Lifestyle; 
• Urban green spaces.

Concerning air quality, a HC promotes the use of active and 
public transport. Since the second half of the 20th century, peo-
ple have been living in a world where ‘motors’ mainly sustain 
movement rather than the body (Illich, 1973). It should be em-
phasized how the transport system adapts to the demand for 
mobility expressed by the population and the territory in which 
it is inserted: technological improvements in transport do not 
necessarily lead to a reduction in environmental impacts if the 
demand for mobility continues to grow and does not vary (Ban-
ister, 2008; François et al., 2021). The data collected in recent 
decades show that urban transport activity has continued to in-
crease its volumes, and the passenger component on motorized 
vehicles represents a stable share throughout Europe (around 
28%). Consequently, there have been no significant changes in 
the world share of modes of transport, with almost 80% of ur-
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ban passenger kilometers being carried out by private cars. The 
WHO intends active transport as simply walking, using the bicy-
cle, and, in general, it refers to those transport options acces-
sible and safe for most of the users. Therefore, the walkability 
issue understood as the ability to reach the working, commer-
cial or social space on foot, by bicycle, or by public transport is 
of particular interest (§ 4.4). Currently, the urban environment 
is particularly affecting lifestyle. One of the consequences is 
the spreading on a global scale of non-communicable diseases 
(D’Alessandro et al., 2017), which are mainly caused by physical 
inactivity, improper nutrition, unhealthy habits (smoking, alco-
hol, drugs, etc.), and which account for about 2/3 of the total 
burden of these pathologies. Most of these are cardiovascular 
and respiratory diseases, cancers, and obesity. The latter, in par-
ticular, underwent a worldwide increase of 27.5% between 1980 
and 2013 (Ng et al., 2014); furthermore, premature death due to 
obesity increased from 45% to 300% depending on the degree 
of obesity (The Global BMI Mortality Collaboration, 2016). Addi-
tional causes that influence lifestyle depend on road accidents 
and crime, which, in many cases, involves entire urban areas 
(slums, inner-city, isolated areas), generating high levels of per-
ceived insecurity and related psychological health problems. 
Overall adverse urban health outcomes can be considered as 
complex systems’ emergent properties that haven’t follow any 
integration process with the complex network structure.

Urban green spaces have an extremely positive influence on 
the lives of those who exploit them. The advantages from an en-
vironmental and ecological point of view are numerous, as con-
firmed by studies in this regard; green areas affect local climatic 
conditions, can reduce the effects derived by urban heat islands 
(Bowler et al., 2009), and collaborate to the CO2 sequestration 
(Calfapietra et al., 2009) by integrating various species of trees 
and plants during the design phase. In a more straightforward, 
more intuitive, and general way, urban green spaces today rep-
resent the only contact point with nature within the vast built 
space; they can positively activate residents’ daily lives and in-
teraction among them (Ni et. al, 2021).

In any case, it keeps evidence that the ‘indicators problem’ 
has no univocal solution. The choice of the ‘best’ indicators is 
connected to the numerous and various needs and circumstanc-
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es that characterize a given region or institution together with 
the availability of data. When the HCIs were reduced from 53 
to 32, actors in the cities had some concerns about it. Although 
cities could collect additional data and increase the number of 
indicators, it is impossible to assume that collecting that addi-
tional information will be easy and produce effective analysis. 
The consideration reveals the existing conflict between indica-
tors relevant to the implementation of projects and those that 
are readily available.

Progress over time is generally slow and affected by many 
factors, thus inducing to take into consideration a processual 
component of indicators. Indeed, process indicators can mea-
sure actions rather than outcomes, and they are suitable for cit-
ies aiming at reporting their path towards long-term aspirations 
and goals and interacting with politicians and the public. In any 
case, universality is avoided during the process since no unique 
‘better’ way to evaluate HC can be reported. Therefore, groups 
and individuals are not likely to agree on the same priorities and 
methods to make an overall assessment.

In conclusion, each city will develop its own set of indicators 
to suit its own unique situation, culture, and values to describe 
health’s determinants and allow comparisons over time. Policy-
makers can use information to set priorities, allocate resources 
and find constructive solutions to urban problems.

5.4
THE NETWORK’S ENDURING GAPS

The sequence of the different phases has certainly produced in-
teresting results, each time guiding the following phase towards 
a more specific and operational way. However, still, numerous 
gaps exist, and actors from the HCs movement are certainly 
aware of the significant limitations regarding the scale of action 
compared with original aspirations (WHO, 2008; Ritsatakis & 
Makara, 2009; Takano, 2003; Goumans & Springett, 1997; Werna 
& Harpham, 1996; Boyce & Patel, 2009). Developing a well-struc-
tured conceptual framework represents a fundamental prelimi-
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nary step to support action and cannot be underestimated. In-
deed, the HC project shapes a new ‘idea of city’ that can lead 
to new means of organizing functions in space, composing the 
urban form, building the set of city’s relationships with the en-
vironment and the landscape: to some extent, a new model of 
urban planning is formalized.

The most relevant difficulties are clearly generated when 
approaching assessment operations that deal with the urban 
health field more generally (Petersen, 1996). Considering this, 
and relating the problem to the already discussed existing dis-
tance between the substantial component and the procedur-
al one, it is necessary to propose a repeatable optimization 
that can work in different contexts and overcome the ‘case by 
case’ practice during the public-private negotiation phase. If 
the WHO-ECHN has interests in maintaining its credibility in a 
world of public health still dominated by narrow research para-
digms, in that case a modest investment should be considered 
to bringing again to light both intelligence and evidence that are 
produced by the Network’s activity, but which tends to be dissi-
pated (de Leeuw, 2013).

The question is open-ended, and the opportunities for build-
ing new and innovative models to define a holistic approach to 
the complex relations involving public health and urban plan-
ning are yet still in the making.

Readdressing Healthy City framework
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PART
II

PART I HIGHLIGHTS

• The current urban development framework shows that in 
cities it is essential to actively and positively intervene to 
improve the interaction among the complex contexts that 
describe them to ensure their essential role as generators 
of good health. Therefore, urban planners have to adapt 
their work, dealing with non-linear, irreversible, dynamic, 
and intraurban elements to propose structured programs 
designed for organic and flexible environments. 

• Cities struggle to create opportunities for developing ur-
ban health as a precondition of sustainable development. 
Indeed, urban health directly reflects the outcomes deriv-
ing from the environmental, social, and economic spheres, 
hence emphasizing the existing linkages and the positive 
synergy that could be built starting from them.

• The set of sustainable healthy tools to be adopted tran-
scends the possibilities of the urban planning discipline 
alone and necessarily calls into question not only multidis-
ciplinary skills but also specific communication and ‘moral 
suasion’ skills that reside in fields unrelated or not linked 
to merely quantitative or geographical data. Thus, recog-
nizing the HC's trans-disciplinary nature is fundamental.

• The HCs movement has been in process for more than 
30 years, and features needed to transform a city into a 
healthy one are becoming increasingly understood and 
widespread. However, a definitive realization path to deliv-
er the potential health benefits and make them available 
for all citizens in urban areas worldwide is less understood. 
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A methodological
approach using
ontology

Chapter 6 introduces the specific methodological approach 
which develops starting from the ontology concept. 
Ontology is employed as the main basis for describing 
and further implementing the HC’s domain. The latter has 
been proved to represent a complex system requiring efficient 
links with both substantial and processual components.

CHAPTER 6
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6.1
INTRODUCTION

s demonstrated through previous sections, HC 
produces complexity, making difficult interac-
tions among involved subjects and increasing the 
system’s entropy (§ 2.2, 2.3). In addition, dealing 
with health complexity necessitates an adaptive, 

flexible approach capable of building new connections and re-
lationships over time and adapting to changes (Kickbusch, 1999) 
(§ 3.2, 4.2, 4.3). Indeed, implementation and assessment pro-
cesses have been subjected to extensive revisions and modifi-
cation throughout the five-years working phases (§ 5.2, 5.3).

Over the last few years, the growing and numerous opera-
tions of accumulation and data analysis have made it neces-
sary to carry out further action that would make them more un-
derstandable and shareable. Indeed, models used to broaden 
knowledge must combine extreme semantic precision with ef-
ficient notions.

In this regard, an ontology is an artifact: it is something 
which has been deliberately built by human beings to obtain 
specific goals. In some way, it works to transform some men-
tal representation by human creators into structured concepts 
at a multidisciplinary level. It is interesting to notice that while 
not all representational artifacts are ontologies, all ontologies 
are representational artifacts, and thus everything that holds 
of representational artifacts in general, holds also of ontologies 
(Arp et al., 2015). In addition, an ontology is a technological arti-
fact since it enables a correct and formal semantic information 
exchange between humans and systems. A common vocabulary 
is provided, and all the concepts and inter-concept relations are 
described following a formal logic representation to generate an 
abstract view of a specific domain (Schreiber & Swick, 2006; 
Uschold & Gruninger, 2009). As stated by Guarino, starting from 
the 2000s, the interest in ontologies beyond their philosophical 
meaning shows the necessity of managing and sharing informa-
tion among different domains and application fields through the 
use of a common language and semantics.

CHAPTER 6

An ontological model for the implementation of the HC do-
main would capture the complexities that characterize the nu-
merous stakeholders involved in the city’s transformation and 
development processes (citizens, scientists, researchers, poli-
ticians, local administrations, urbanists, architects, etc.), their 
responsibilities and functions, and their interrelationships. 
At the same time, it will be able to represent HC’s dimension 
linked to reality and make many different persons understand 
the terms contained in the ontology and the real entities that 
these terms represent. Formalization can overcome most of the 
obstacles encountered when working with different languages, 
fully benefiting from the available information resources and 
building a semantic language that is not only legible but also 
machine-readable.

Building an ontology implies deep philosophical thinking 
and is highly supported when a proper theoretical framework 
is formulated. This offers some evident advantages: it develops 
the ontology’s consistency, it infers additional concepts, and it 
avoids the possibility of losing essential concepts (Caglioni & 
Rabino, 2006).

First, the section provides explanations concerning the on-
tology concept and establishes the field of interest. Principal 
components and rules of classification are described to frame 
the methodological steps, then the implementation of ontology 
in urban planning is demonstrated by reporting some related ex-
amples. The contribution chooses ontology as an overall method 
and preliminary reference framework that helps delineating the 
key points of the research.

A methodological approach
using ontology
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6.2
DEFINITIONS AND OVERVIEW

The term ‘ontology’ owns several meanings depending on the 
particular field of study. The main difference is between the 
philosophical meaning and the context applied to informatics 
and engineering. In fact, the use of ‘Ontology’, without the ar-
ticle and with the uppercase initial, refers to Philosophy. While 
the term ‘an ontology’, with the article and with lowercase ini-
tial, concerns Computer and Information Science. Guarino and 
Giaretta (1995) clarify the possible interpretations of the term 
(Table 1):

CHAPTER 6

1 Ontology as Philosophical discipline 

2 ontology as informal conceptualization

3 ontology as semantic conceptualization

4 ontology as a specification of a ‘conceptualization’ 

5 ontology as the representation of a conceptual system through a logic theory:
• characterized by specific formal proprieties 
• characterized by specific purposes

6 ontology as a vocabulary

7 ontology as metadata

Table 1: Possible interpretations of the term 'ontology' (adapted by author from Guarino & Giaretta, 1995).

The first interpretation (1) differs from the others (2-7) be-
cause of the different applications in Philosophy. From the et-
ymological point of view, ‘Ontology’ derives from ancient Greek 
and literally means ‘study of being’. Therefore, Ontology deals 
with the nature and structure of things independently of their 
actual existence. This means that, for example, the Ontology of 
unicorns or other fictitious entities are valid topics: even if they 
do not have evidence in reality, their nature and structure can 
be described with general categories and relations (Guarino et 
al., 2009).

Instead, regarding Computer and Information Science ‘an 
ontology’ is identified as a “sort of informative object or compu-
tational artifact” (Guarino et al., 2009). In this case, the existen-
tial component is tangible, as Gruber (1995) explained: “For AI 
systems, what ‘exists’ is that which can be represented.”

Computational ontologies are employed as tools to concep-
tualize some components of reality and let the software system 
‘reason’ about them. An ontology in Artificial Ontology (AI) spec-
ifies which individuals and classes are going to be built, which 
properties will be used and provides some axioms that limit the 
use of a specific vocabulary. The most widely cited definition of 
ontology was formulated by Gruber in 1993, stating that:

“An ontology is an explicit specification 
of a conceptualization” 
(Gruber, 1993)

Then in 1997, Borst specified additional requirements: the 
conceptualization should be placed at a wider level of shared 
participation and be operated by a machine. He described on-
tology as a “formal specification of shared conceptualization” 
(Borst, 1997). The following year, Studer et al. (1998) affirmed 
that: “An ontology is a formal, explicit specification of a shared 
conceptualization.”

In this way, they merged the previous definitions and elab-
orated a standard view among those who use this conceptual-
ization and those who are the recipients of the advantages de-

A methodological approach
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riving from its adoption; indeed, Studer’s meaning considers “a 
context instead of an individual vision” (Guarino et al., 2009). 
From the same year, another definition should be considered 
that emphasizes the role of logic theory as a tool in present-
ing ontology. In this sense, Guarino (1998) explained that: “An 
ontology is a set of logical axioms designed to account for the 
intended meaning of a vocabulary.”

Overall, ontologies represent a specification of a reality’s (or 
domain) conceptualization of which they can explicitly formalize 
the semantics. A conceptualization is a theoretical model de-
scribing the domain’s entities in terms of concepts, relations, 
and other elements. A principal purpose is to promote a mutu-
al understanding of information structure between people and 
software agents, which different experts can validate. The action 
enables them to reuse the knowledge developed by the domain 
and better analyze it, letting them modify their assumptions (if 
they realize that the domain’s knowledge has changed) (Noy & 
Mcguinness, 2001; Métral & Cutting-Decelle, 2011).

The diffused availability of ontologies for the public has in-
creased during recent years; some of them are not high-quali-
ty ontologies or have a limited application range (Falquet et. al, 
2011). However, this proves how ontologies implementation is no 
longer a big projects’ resource characterized by massive fund-
ing. Some factors are responsible, such as the dissemination of 
Semantic Web1, the disposition of methods for engineering on-
tologies, the definition of ontologies in literature, the possibility 
of direct learning thanks to numerous courses and tutorials, and 
much more. In particular, the Semantic Web includes a set of 
standard technologies to allow machine-interpretable knowl-
edge to be distributed through the World Wide Web and to de-
scribe and query data using a correct classification of terms and 
within a specific domain. Among the diverse standard languag-
es implemented in the Semantic Web, there are (AI Foundations 
of Computational Agents):

— XML
It stands for Extensible Markup Language, and it is placed at 
the most basic level providing a machine-readable and inter-
pretable syntax. XML is the universal format used for struc-
tured documents and data on the Web. However, it cannot 
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convey in a standard form the meanings of the statements 
which are contained in the documents (Arp et al., 2015).

— URI
Meaning Uniform Resource Identifier represents the unique 
identifier for a resource that is anything that can be uniquely 
identified. It can refer either to a resource, such as a web 
page, a person, or a corporation, and it often uses the syntax 
of web addresses.

— RDF
Resource Description Framework is built following XML ba-
sis and defines relationships between entities employing an 
easy subject-predicate-object format known as triple refer-
ring to entities in reality, called ‘resources’. To some extent, 
RDF replicates the structure of human language. The triples 
shape an RDF database, called triplestore, which can aggre-
gate much information about some domain. All the subjects, 
predicates and objects are tagged with URIs, thus the infor-
mation can be placed on the web and anyone in the world 
can query the database.

— RDF-S
RDF Schema enables related resources description together 
with relationships among them. It allows the representation 
of the domains and ranges of relations, which are called 
‘properties’ in the Semantic Web. Nevertheless, right after 
RDF-S was developed, researchers understood that it was 
too early to talk about the properties of relations. Further-
more, many of these researchers were working in the field of 
AI and they wanted a language that could enable machine 
reasoning (Grau et al., 2008). Even though RDF-S includes 
the ability to specify properties’ domain and range, it does 
not own the capacity to constrain or localize the domain or 
the range; at the same time, RDF-S cannot express existen-
tial or cardinality constraints.

— OWL
The Web Ontology Language is used for the World Wide Web. 
A fixed interpretation allows describing classes, properties, 

A methodological approach
using ontology

1  The Semantic Web is 
composed of a mesh of 
data that can easily be 
processed by machines 
instead of human operators. 
It can be conceived as an 
extended version of the 
existing World Wide Web 
(WWW). By supporting 
the inclusion of semantic 
content in Web pages, 
the Semantic Web targets 
the conversion of the 
presently available Web of 
unstructured documents to 
a Web of information/data 
(techopedia.com).
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and individuals. In addition, it defines ranges and restric-
tions on properties such as transitivity or cardinality. In Feb-
ruary 2004, OWL was officially recommended by the World 
Wide Web Consortium (W3C)2, stating that: 
“The OWL Web Ontology Language is designed for use by 
applications that need to process the content of informa-
tion instead of just presenting information to humans. OWL 
facilitates greater machine interpretability of Web content 
than that supported by XML, RDF, and RDF Schema (RDFS) 
by providing additional vocabulary along with a formal se-
mantics” (W3C, 2004).

The last three decades have seen ontological studies devel-
op and shift from theoretical models to more practical imple-
mentations linked to real-world and large-scale applications. As 
main positive consequences, today, the objectives of ontological 
development concern a more ample set of knowledge and dif-
ferent fields of science, such as archaeology, medicine, busi-
ness, infrastructure, biology etc. (Ceusters et al., 2003; Métral et 
al., 2010; Bennett, 2013). 

In particular, it has been demonstrated how cities, and thus 
HCs, denote complexity which is typical of ecological (Alber-
ti, 2005; Folke, 2006) and sociotechnical systems (Hillier, 2012; 
Hodson & Marvin, 2010). The complexity component operates, 
affecting more perspectives that often end up determining a 
mixed semantic relevance (Arentze et al., 2008). Due to the in-
creasing complexity, the conventional frameworks guiding the 
urban decision-making and policy-making activities of WHO-
EHCN risk working partially or even becoming useless and 
rhetorical. In this regard, the ontological system’s analysis can 
generate benefits at different levels, significantly it shapes and 
highlights the conceptual one (Stufano Melone et al., 2018).
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2  The World Wide 
Web Consortium (W3C) 
represents one of the 
principal Web standards 
organizations. Its director 
is Sir Tim Berners-Lee who 
was one of the strongest 
proponents of the Semantic 
Web, as well as the British 
inventor of the World Wide 
Web (WWW) (w3.org).

6.2.1
ONTOLOGY COMPONENTS
AND CLASSIFICATION

Once the ontology’s preliminary features have been discussed, 
it is necessary to proceed with further explanations and clarify 
the differences between each type of ontology.

→

“Ontology designers have to make conscious 
and explicit choices of what they admit as 
referents in a particular system or language” 
(Kuhn, 2001)

Several authors have classified ontologies in the literature, 
such as Lassila and McGuinness in 2001, Gomez-Perez et al. in 
2004, and Borgo in 2007. In their descriptions, they have consid-
ered different dimensions against which ontologies can be clas-
sified each time. Overall, the main ontology components can 
be subdivided into concepts (classes), instances (individuals), 
properties (attributes, roles, or slots) of each concept, relations 
(between instances and concepts) such as is-a, related-to, part-
of, has-part, etc., and axioms.

More practically, ontology development aims at defining 
concepts, which need to be integrated into a taxonomic hier-
archy. Then single instances are identified together with the 
allowed values for each instance’s property. A taxonomy corre-
sponds to a hierarchy structured by the single is-a relation, while 
an ontology also incorporates other relations such as part-of, 
contained-in, adjacent-to, has-agent, preceded-by, related-to, 
part-of, has-part so forth. In addition to this, definitions and ax-
ioms are provided to clearly establish the understanding of the 
ontology’s terms and relations. As Figure 1 shows, an example of 
simple taxonomy is built hierarchically with nodes representing 
classes and edges connected by the is-a or subtype relation. 
Basically, the taxonomy hierarchy defines the sub-classes and 
super-classes of an ontology. The hierarchy scheme can be de-

A methodological approach
using ontology



159158

veloped following three different approaches (Gandon, 2002; 
Raffat, 2012):

— Top-down approach
It starts with the most general classes in a domain, and then 
it builds the structure by specializing it. As stated by Gan-
don (2002, p. 86): “This approach is prone to the reuse of 
ontologies and inclusion of high-level philosophical consid-
erations which can be very interesting for coherence main-
tenance.”

— Bottom-up approach
It begins from the most specific classes to group the 
sub-classes. Then, through a generalization process, it gen-
erates the super-classes. This approach provides specific 
ontologies made of detailed concepts.

— Middle-out approach
It can be explained as a mix of top-down and bottom-up 
approaches. It proceeds by identifying the central classes 
within each selected domain, and then it specializes and 
generalizes those core classes to complete the ontology. Al-
ways Gandon (2002) affirms that: “This approach is prone to 
encourage the emergence of thematic fields and to enhance 
modularity and stability of the result.”
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Figure 1: Fragment of a simple taxonomy of vertebrate animals (elaborated by author from Arp et al., 2015).

A recent ontologies classification is reported by Kokla & Guil-
bert (2020) and follows two main criteria: 

① Level of formality and expressivity;
② Purpose of the ontology.

Taking in consideration the level of formality and expressivity, 
ontologies are classified into the following categories:

— Information ontology
This kind of ontology uses visual languages, such as sketch-
es and diagrams, to readily communicate and develop proj-
ects and ideas. The latter are synthetic, schematic, easily 
editable, and focused on concepts, examples, and relation-
ships. An information ontology can be exploited just by hu-
mans, therefore it is not machine-readable and is consid-
ered an informal ontology from the expressivity perspective.

— Terminological/linguistic ontology
In this case, the ontology focuses on terms, relationships 
and hierarchies. It can refer to dictionaries, glossaries, the-
sauri, Web metadata, lexical database. The main goal is to 
establish the most appropriate terms to represent a concept 
without generating ambiguity. These ontologies can be ex-
pressed using the Resource Description Framework (RDF) 
language. The linguistic style is semi-informal.

— Software ontology
A similar ontology formulates specific conceptual modeling 
languages for data storage or manipulation. They are applied 
when developing software to guarantee data consistency. 
The Unified Modeling Language (UML) is an example of this 
kind of conceptual modeling language consisting of an inte-
grated set of diagrams designed to help systems and soft-
ware developers specify, visualize, construct, and document 
software system artifacts. Here as well, the linguistic style is 
considered semi-formal.

A methodological approach
using ontology
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— Formal ontology
Axioms describe the ontology and the language is developed 
through precise semantics to define rules for the descrip-
tion of the concepts and relationships. One of the most well-
known formal languages to express these ontologies is the 
Web Ontology Language (OWL).

Another classification is made taking into consideration the 
purpose of the ontology; in that case five different categories 
can be listed (Keet, 2018; Arp et al., 2015):

— Foundation/top-level or upper ontology
Overall, this type of ontology works like a meta-model of a 
conceptual schema, thus providing a framework to associate 
more specialized domain knowledge. Therefore, foundation 
ontology is made up of a wide range of generic concepts or 
primitives that are used to develop other ontologies (such as 
entity, property, relation, process, action, space, and time). 
It can be related to numerous domains. Basic Formal Ontol-
ogy (BFO), Descriptive Ontology for Linguistic and Cognitive 
Engineering (DOLCE), Suggested Upper Merged Ontology 
(SUMO) represent three well-known foundation ontologies 
(§ 7.1.1).

— General ontology
The typology is intuitive, and this ontology is linked to the 
general knowledge of a vast area. Moreover, it is not con-
cerned with any particular domain. CYC ontology is an ex-
ample of general knowledge built over the last 35 years by 
2,000+ PhD scientists. The ontology included in its base 
consists of about 1.5 million general concepts (CYC, 2019).

— Core ontology
By defining a particular task and precise concepts, this 
ontology supports the understanding of further concepts 
within a domain and considers numerous perspectives from 
varied groups. It may result from integrating several domain 
ontologies (Fonseca et al., 2002) or may be derived from a 
foundation ontology. The CityGML is a representative ex-
ample of core ontology, a standard for representing, storing, 
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and exchanging 3D city models. CityGML defines classes 
and relationships to represent the most relevant topograph-
ic database objects concerning their geometric, topological, 
semantic, and appearance properties (Nagel et al., 2009).

— Domain and task ontology
The representation concerns a domain’s specific perspec-
tive (such as oceanography, topography, meteorology, nat-
ural disasters, etc.) and is built through a set of concepts 
and relations, defining how a group of users and experts 
conceptualize and visualize a particular phenomenon. The 
Open Biological and Biomedical Ontologies (OBO) Foundry, 
related to biological sciences, is a valid example of domain 
ontology. Instead, a task ontology is linked to a particular 
task such as analysis, planning, monitoring, and forecasting. 
Also in this case, a domain and task ontology may be derived 
from the interpretation and the integration of a foundation 
ontology.

— Application/local ontology
This ontology is a specialization of domain and task ontol-
ogies where there may be no sharing of knowledge. The do-
main model is based on a single viewpoint from one user 
or developer. For example, as Kokla & Guilbert (2020) state, 
an application ontology regarding urban planning is either 
formalizing a domain knowledge on the urban environment 
or a task knowledge on planning. Another one concerning 
earthquake response analyses both domain knowledge on 
natural disasters and task knowledge on monitoring, warn-
ing, response, and recovery (Fig. 2).

→            Figure 2            →
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Figure 2: Indicative ontologies at different levels of generality (elaborated by author from Kokla & Guilbert, 2020).

CHAPTER 6

6.3
ONTOLOGIES IN THE URBAN
PLANNING DOMAIN 

The actual ontologies’ versatility makes them suitable for ap-
plication in different fields of science. In particular, the urban 
planning field has also been investigated, producing some rele-
vant studies.

The first attempts were initiated in 2002 by two European 
laboratories at INSA of Lyon, one dealing with Computer Sci-
ence, and the other with Urban Planning (Roussey, 2004). The 
project was then supported by the European Co-operation in 
Scientific and Technical Research (COST) and called Towntol-
ogy (also known as COST Action C213) (COST EU); the main aim 
was to define an ontology in the field of Urban Civil Engineer-
ing (UCE) projects and thus to facilitate the communication be-
tween planners, stakeholders, and information systems at a Eu-
ropean level (Berdier & Roussey, 2007; Teller et al., 2010). More 
practically, the project was designed to describe a taxonomy of 
ontologies within the UCE field, implement a UCE ontology and 
realize a visual editor to keep concepts updated, develop offi-
cial guidelines for ontologies construction, and impact reporting 
activities between stakeholders belonging to the UCE domain.

The work from Berdier & Roussey entitled Urban ontologies: 
The towntology prototype towards case studies (2007) provides 
three case studies that have employed the prototype to con-
struct urban ontologies. Both not-specialized and specialized 
users were supposed to interact with them to better clarify the 
French urban domain. Indeed, these ontologies were focused 
on specific fields; thus, their purpose was to become domain 
ontologies (§ 6.2.1). The road system, urban mobility, and urban 
renewal were the selected application domains: a subset of the 
road system ontology using 21 types of relationship is presented 
in Figure 3. The complete version includes 1000 terms derived 
from numerous technical dictionaries (Beaulieu, 2003), which 
enable concepts’ association with unequivocal and consensu-
al definitions. Instead, the second domain was fuzzier, making 
the ontology construction more difficult, especially when fixing 
relationships. This problem became more evident with the third 

3  Action C21 of the 
European program for 
Cooperation in the 
field of Scientific and 
Technical Research 
(COST) was dedicated 
to the analysis of Urban 
ontologies for an improved 
communication in urban 
civil engineering projects. 
The specific Action, known 
as Towntology, brought 
together a large and 
heterogeneous research 
group from across Europe, 
whose interests range 
from construction to urban 
tourism and from transport 
infrastructure to resource 
visualization (Teller et al., 
2007).
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Figure 3: Section of the road system ontology from the Towntology project (elaborated by author from Berdier & Roussey, 2007).
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ontology due to the introduction of the social aspect, not so easy 
to model. Towntology project was concluded in 2012 and, overall, 
constitutes a valid starting point to frame the urban space from 
a specific civil engineering perspective. However, it denotes lim-
itations if considering the urban space’s representation with all 
its components (Barramou et al., 2020).

Métral et al. (2007) have proposed an ontology-based model 
centered on the semantic integration of urban knowledge deriv-
ing from multiple sources (such as geographic information sys-
tems, master plans or local plans, legal texts, regulations, and 
3D city models) to improve the information sharing between au-
thors involved in urban planning projects and build an integrat-
ed view of them. Even in this case, significant limits come from 
the urban complexity that inevitably affects the representation 
of non-geometric urban knowledge. 

In 2000, the American Planning Association released an-
other ontology study regarding Land Based Classification Stan-
dards (LBCS) (American Planning Association). The LBCS ontol-
ogy was designed to fulfill federal and state needs, establishing 
a land use classification standard. The framework has been 
updated several times during the years, and, to date, several re-
search projects concerning urban ontologies are based on LBCS. 
In particular, Montenegro presented (2012) an ontology named 
LBCS:OWL2. The latter was part of the City Induction research 
project based on developing a tool for formulating, generating, 
and evaluating urban plans (Duarte et al., 2012). As the main 
objective, the LBCS:OWL2 ontology intended to provide a land 
use’s semantic description by applying geospatial data and the 
LBCS dimensions as classes to structure the taxonomy. Natural-
ly, the application of such ontology is restricted to a description 
of the urban space concerned only with some concepts related 
to land use like the function of establishment, the structure of 
the building, the site characteristics, and the ownership; others 
such as infrastructure was not taken into consideration (Barra-
mou et al., 2020). 

Otero-Caldeira et al. (2014) placed interest on smart cit-
ies and, specifically, on how Smart Objects could support in-
terpretability between heterogeneous devices and embedded 
systems for Intelligent Applications. Always concerning smart 
cities, Komninos et al. (2015) carried out an ontological analysis 
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to identify the underlying causes of the low impact of transport 
applications and smart energy. 

The Km4City ontology developed a knowledge model stud-
ied for the city and its service, dealing with seven macro as-
pects that included experiences in Italy, particularly in Florence 
and Tuscany. Two aspects addressed modeling of metadata and 
time, while the remaining five were more specifically city-relat-
ed, including street modeling, administration, and local public 
transportation (Bellini et al., 2014). 

Hellmund et. al (2018) conducted a different study focused 
on Heat Island Mitigation Strategies (UHIMS) to implement 
strategies against the increase of urban temperature, with 
consequences on air quality, human health, outdoor thermal 
comfort, and energy consumption. Finally, Nandini et al. (2018) 
concentrated their research on building an ontology concern-
ing transportation systems. The aim was to promote a shared 
understanding of the transportation systems from a traveler’s 
perspective. 

The mentioned studies enable a formal comprehension of 
the urban planning domain by establishing specific concepts 
and relationships. On the whole, they cover different domains 
regarding road systems, urban mobility, urban renewal, urban 
communication, land use, smart city, the city and its services, 
cultural heritage management, and the transportation system. 
Nevertheless, by keeping in mind the potentiality of the ontology 
tool and the complex urban layers, it is possible to affirm that 
ontology's development in the urban planning domain still has 
room for improvement and investigation. Indeed, to face urban 
context features, additional domain viewpoints are requested to 
promote a holistic ontology definition of the system.

CHAPTER 6

6.4
GENERAL PRINCIPLES TO FOLLOW
WHEN DESIGNING AN ONTOLOGY 

In order to proceed with the designing of an ontology, it becomes 
fundamental to establish some fixed rules. In this regard, the 
book entitled Building Ontologies with Basic Formal Ontology 
by Arp et al. (2015) provides an accurate and synthetic frame-
work to support the ontology preliminary design phases.
Principles are synthesized as follows: (next page →)

“Our position is that a good ontology will be one that 
is designed in such a way as to respect these principles 
and that, indeed, respecting these principles will be part 
of what makes an ontology a good one” 
(Arp et al., p. 43)

A methodological approach
using ontology
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1. Realism

An ontology is aimed at always representing reality independently of people’s (linguistic, conceptual, 
theoretical, cultural) representations and can be perceived through personal experience and scientific 
knowledge. Consequently, realism means that ontologies are not dealing with people’s mental represen-
tations of concepts or uses of language.

2. Perspectivalism

The complex feature of reality implies recognizing the existence of more valid scientific theories that 
could simultaneously describe it. Then limiting the perspectives in ontological development has to be 
avoided. A single ontology cannot pretend to explain all portions and features of reality. Ontology devel-
opers should employ a modular approach so as each module can be managed by experts in the related 
scientific discipline.

3. Fallibilism

Ontologies, like scientific theories, are subjected to possible changes and revisions. Indeed, ontologies 
express the reality surrounding humans, and the latter is never entirely revealed to scientists; therefore, 
some theory elements may be incorrect and have to be rechecked. In some cases, corrections could 
be radical (for example, the Copernican and Darwinian revolutions). If scientific theories reveal errors 
linked to the domain, an updated version of the ontology that will correct them is required. In order to 
pursue such review action, the ontology must offer a tracking service to its users that lets them point 
out errors and gaps in it.

4. Adequatism

The entities connected to any domain have to be evaluated in their own terms without finding common 
elements and reducing them to a comprehensive explanation. Adequatism is the opposite of the reduc-
tionist philosophy whose goal is to explain complex phenomena by reducing them to simpler and more 
essential elements.

5. Reuse

Ontology design should not start from scratch but rather try to reuse as far as possible ontology re-
sources that already exist and are available for developers. Identifying potential ontologies to reuse is 
helpful in terms of evaluation of them (in some cases, those selected ontologies may be excluded from 
further use).

6. A balanced process
between utility and realism

Putting attention on the local utility of a particular ontology and generating short-term effects which 
sacrifice the side of adequacy to reality may have repercussions regarding the long-term utility of the 
considered ontology.

7. Open-ended process

Scientific ontologies cannot be considered as final outputs: in fact, they keep undergoing, during their 
entire existence, maintenance, evaluation, update, correction, and other ontologies adjustment opera-
tions in order to correctly consider further advantages in scientific knowledge and personal ontology’s 
knowledge.

8. Low-Hanging fruit

The creation of an ontology should begin from the features of the interested domain that are the easiest 
and clearest to understand and define: the simple universals and relation are the first to be analyzed.

A methodological approach
using ontology
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Chapter 7 deepens the discussion concerning ontology 
and explains the Basic Formal Ontology principles to support 
the HC domain implementation. Its value is demonstrated 
compared to other selected upper-level ontology to highlight 
features that can allow an overall description of the laws 
that rule the HC system’s behavior and describe the DNA 
of the healthy urban organism.

CHAPTER 7

Definition of an 
ontology-based
model to describe the 
Healthy City domain
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7.1
INTRODUCTION

he necessary general vision about the ontology 
concept has put in evidence its main features: 
it can characterize a standard clear semantic, 
encode a language and a vocabulary to support 
effective communication among different actors 

involved with any scientific research or product development 
(Métral et al., 2007). Notably, it is worth focusing on the poten-
tial of using a foundation (or top-level) ontology during the de-
sign process. As previously made explicit, a domain ontology can 
be the result after integrating a foundation ontology by enforcing 
the correctness and robustness of artifacts and constructs (§ 
6.2.1). A top-level ontology does not achieve any peculiar domain 
but instead builds the common extensible structure to relate 
specific domain ontologies that at the same time prove to be 
interoperable, rigorous, and clear. Sharing the same top-level 
basis lets the different terms be incorporated consistently, en-
suring more efficient collaboration and reuse. This is a key issue 
given that, nowadays, some researchers are working to shape 
domain ontologies that, when applied, demonstrate incompat-
ibility since they are focused only on their specific needs, thus 
collecting a set of inaccessible and non-sharable data. 

On the other hand, the context of a foundation ontology 
makes the logical steps easier, including terms selection, defi-
nition, and classification. Even considering dissemination ac-
tivities, top-level ontologies generate real benefits concerning 
sharing ontology contents, governance of ontology develop-
ment, and developing expertise. Moreover, the general context 
of urban planning has been explored from an ontological per-
spective. However, HC still does not represent a focus in any 
study that concerns ontologies, thus allowing a contribution in 
this direction and avoiding limitations on the implementation 
scale to offer a preliminary holistic interpretation. 

Therefore, the HC domain would be developed and imple-
mented under the Basic Formal Ontology (BFO) guidance. This 
top-level ontology evolved through the integration of experience 
and practice, making it very broad and general, capable of de-

CHAPTER 7

fining many kinds of concepts. Its extensive adoption has re-
vealed its attitude in accomplishing effectiveness and accuracy 
in numerous projects (Arp et al., 2015, pp. 160-161).  Thus, imple-
menting a BFO based ontology means introducing concepts in 
line with the particular domain, isolating the fundamental prop-
erties that characterize the entity or the phenomenon, and then 
extending those high-level terms by adding new features. BFO 
slightly deviates from the most diffused understanding (§ 6.2.1) 
and proposes the use of the terms ‘universal’ and ‘particular’, 
instead of ‘concept’ and ‘instance’ to refer to its ontology class-
es and individuals; it reuses them from Aristotele theory (Rees, 
1954). As a natural consequence, it largely deals with things that 
exist in the real world.

The chapter aims at specifying the role and inclusion of BFO 
within the development of HC ontology. The action is requested 
to establish a valid and formal framework and promote knowl-
edge sharing, besides enabling a cost reduction in comprehen-
sion time and mental efforts, and quality improvement. BFO is 
compared with other well-known upper ontologies to emphasize 
its qualities and primary reasons for employing it. Finally, a BFO 
overview is described to explain its leading architecture and or-
ganization.

Definition of an ontology-based model
to describe the Healthy City domain



181180

7.2
ORIGIN AND EVOLUTION

Basic Formal Ontology, known as BFO, is classified as a foun-
dation ontology (top-level or upper ontology, § 6.2.1), and it has 
been developed to facilitate the integration of data derived from 
scientific research. The design scale is intentionally small to 
enable coherent representation of those upper-level categories 
shared by domain ontologies built in different scientific fields. 
Being small is also beneficial in terms of modularity and division 
of expertise, and it provides a valid starting point for those with 
specialist knowledge. Then domain-neutral feature highlights 
BFO’s interoperability, rigor, and clearness. 

The BFO project was put into action starting from 2002 at 
Saarland University, in Germany, thanks to the work of Barry 
Smith1 and Pierre Grenon, together with their associates. To date, 
several publications have already been distributed explaining its 
main structure and components (Arp et al., 2015; Arp & Smith, 
2008; Spear et al., 2016). Initially, BFO focused on applications 
related to the domain of biomedicine (Ashburner et al., 2000). 
However, it was conceived to represent entities and their rela-
tions that generally belong to the world, considering a high level 
of granularity. It can deal with various problems and promote in-
formation retrieval, analysis, and integration in many domains. It 
currently supports the creation of consistent lower-level ontol-
ogies in other areas, including defense and security. The focus 
has also been placed regarding its use within science and tech-
nology domains (Brandão & Loureiro, 2020; Smith, 2020; Hage-
dorn et al., 2019; Iliadis, 2019). More than 250 domain ontolo-
gies have employed BFO as the beginning stage for categorizing 
entities and their relationships, and this is linked to its ease in 
learning and using (Arp et al., 2015; Smith & Ceusters, 2010). 

Domain ontologies that follow BFO’s principles facilitate 
and increase the possibilities of sharing knowledge. In fact, BFO 
offers its users a pre-established top-level structure and a set of 
ready-made answers that constitute a great resource while ap-
proaching the ontology process. Moreover, scientific ontologies 
aim to represent universals and the relations between them, 
then capture the knowledge of what is general to help scien-
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1  Barry Smith is a 
prominent contributor to 
both theoretical and applied 
research in ontology.
He is SUNY Distinguished 
Professor of Philosophy
at the University at Buffalo, 
with joint appointments 
in the Departments of 
Biomedical Informatics, 
Neurology, and Computer 
Science and Engineering. 
He is also Director of 
the National Center for 
Ontological Research and 
Visiting Professor in the 
Università della Svizzera 
italiana (USI) and Dalle 
Molle Institute for Artificial 
Intelligence (IDSIA), Lugano 
(ontology.buffalo.edu)

tists classify particulars. Scientific experiments are about the 
particular but are performed to test assertions about what is 
general. Terms expressed in BFO, and consequently in ontolo-
gies built on its basis, describe universals in the first place: BFO 
is based on an idea of realism. Through a series of preconfig-
ured high-level taxonomic distinctions, BFO can provide the el-
ements that populate the representations of universals at lower 
levels of granularity, and therefore of particulars.

Building ontologies using BFO has some evident benefits:

• The application of a shared basis top-level configuration 
makes ontology developers’ work and training extremely 
flexible;

• Overall, the ontology development process is positively in-
fluenced and becomes more effective;

• Works produced will provide both ontology developers and 
users with suitable instruments to conduct revisions, and 
ontologies’ frameworks will be more valuable in terms of 
accuracy and formality.

In addition, Barry Smith and his partners were sponsored to 
establish BFO within both the International Standard Organi-
zation (ISO) and the International Electrotechnical Commission 
(IEC). ISO points to achieving “ordering of scientific-technical 
knowledge at the level of concepts” (ISO, 2000) to support both 
translators and the collection of data expressed in different lan-
guages. IEC is responsible for defining standards regarding elec-
tricity, electronic, and related technologies, and together they 
create the specialized system for worldwide standardization. 
Technical committees from ISO and IEC collaborate in fields 
of mutual interest. In particular, BFO works under the ISO/IEC 
Joint Technical Committee number 1 for information technology. 
Standards are divided into two parts: the first is specific about 
the requirements for being a top-level ontology, while part two 
demonstrates that BFO satisfies those requirements. In 2019 the 
two sections presented the acronym ‘DIS’ standing for Draft In-
ternational Standard, meaning that BFO needed to get through 
a further validation step. In August 2021, part one was published 
while part two status is indicated as ‘under development’.

Definition of an ontology-based model
to describe the Healthy City domain
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The following definitions can be found in part one (ISO 
21838-1: 3.14, 3.17, and 3.18):

— 3.14: ontology
Collection of terms, relational expressions and associated 
natural-language definitions together with one or more for-
mal theories designed to capture the intended interpreta-
tions of these definitions.

— 3.17: domain
Collection of entities of interest to a certain community or 
discipline. For example: The domain of agriculture, the do-
main of cell biology, the domain of aircraft maintenance, the 
domain of philately.

— 3.18: domain ontology
Ontology whose terms represent classes or types and, op-
tionally, certain particulars (called ‘distinguished individu-
als’) in some domain.

As previously highlighted, BFO is general, and it does not 
apply to any specific domain but rather to all domains. Then 
the definition of ‘category’ is reported (ISO 21838-1: 3.19), which 
is a general class or type that is shared across many different 
domains and is represented by a domain neutral term and the 
categories will be identified by entities like process, object, ob-
ject aggregate, attribute and so forth (more explanations will be 
introduced during following chapters). Top-level ontology is de-
fined as an ontology that shows categories: BFO is an ontology 
that describes categories across a broad range of domains (ISO 
21838-1: 3.19 and 3.20):

— 3.19: category
General class or type that is shared across many different 
domains and is represented by a domain-neutral term.

— 3.20: top-level ontology (TLO)
Ontology that is created to represent the categories that are 
shared across a maximally broad range of domains.

CHAPTER 7

Finally, the principal reasons to use BFO can be summarized as 
follows:

• Small design scale;
• Strict formality derived from domain neutrality that avoids 

any overlapping with a specific domain of science;
• Conceived to promote consistent representation of differ-

ent domains of reality in support of scientific research;
• Coherence enables integration of data;
• Access to testing, feedback, and training;
• Largest body of users;
• Data annotated using BFO-conformant ontologies be-

comes more valuable;
• Numbers of people with expertise in building BFO-confor-

mant ontologies increases.

BFO does not claim to be complete, and attention is brought 
to the effective collection of scientific results about certain 
kinds of entities and the possibility for those entities to be rep-
resented by using BFO. If the action is not possible, BFO will be 
modified accordingly to deal with those kinds of entities.

Definition of an ontology-based model
to describe the Healthy City domain
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7.2.1
COMPARING FOUNDATION ONTOLOGIES

The discussion proceeds by demonstrating BFO potentiali-
ties compared to other upper ontologies (Elmhadhbi et al., 2018; 
Mascardi et al., 2007; Partridge et al., 2020). BFO is one of three 
leading public upper-level domain ontologies used in scientific 
and other contexts, alongside DOLCE and SUMO (Smith, 2012).

In 1991 Nicola Guarino2 founded a research group named 
Conceptual Modeling and Knowledge Engineering.

CHAPTER 7

→

“Under the leadership of Nicola Guarino, this group 
gained an international reputation for its interdisciplinary 
approach focused on the role of philosophical ontology in 
the foundations of knowledge representation, information 
integration and retrieval, natural language processing, 
multi-agent systems, and information systems design. 
Then, in 2003, the Conceptual Modeling and Knowledge 
Engineering Group joined the Institute of Cognitive 
Sciences and Technologies (ISTC), moving to Trento 
and merging with a similar group at former ITBM-CNR 
to form the Laboratory for Applied Ontology” 
(ISTC)

2  Nicola Guarino (born 
1954, in Messina) is a 
retired research associate 
at the Institute of Cognitive 
Sciences and Technologies 
of the Italian National 
Research Council (ISTC-
CNR), and former director 
of the ISTC-CNR Laboratory 
for Applied Ontology (LOA) 
based in Trento. He has 
been playing a leading 
role in the ontology field, 
developing a strongly 
interdisciplinary approach 
that combines Computer 
Science, Philosophy, and 
Linguistics. He’s author of 
a long list of widely cited 
papers and has presented 
many keynotes talks and 
tutorials during major 
conferences involving 
different communities 
(ISTC).

One of the results accomplished by the laboratory was the 
realization of DOLCE, standing for Domain Ontology for Linguis-
tic and Cognitive Engineering, which happened in 2002 within 
the context of the WonderWeb EU project3. DOLCE deals with 
ontological categories underlying natural language and human 
common sense; its taxonomy includes some human-specif-
ic terms, like ‘society’, together with social objects and social 
agents that are not present in BFO. However, categories are con-
ceived as conceptual containers, and they do not imply any fur-
ther metaphysical implications.

DOLCE is intended as an ‘Ontology of particular’, and it de-
scribes instances rather than universal or properties. The main 
aim is to define a set of notions that can sustain a specific do-
main through formal conceptualization (Gangemi et al., 2002). 
DOLCE and BFO share common philosophical roots and similar 
goals; they are built by following the same upper-level structure 
with the basic distinction between ‘continuants’ and ‘occur-
rents’, and between ‘independent entities’ and ‘dependent enti-
ties’ (‘qualities’ in DOLCE) (§ 7.3). Since they are both small and 
open, many projects have employed them. Nevertheless, com-
pared to BFO, DOLCE is supported by poor user documentation, 
which implies a failure to organize effective and extensive infor-
mation hubs. It assists those who are using it, but not to people 
who want to use it; on the other hand, BFO offers both its users 
and developers pretty good technical documentation.

The crucial difference, as highlighted before, is that DOLCE 
is centered on the description of particulars, while BFO is built 
including both particulars and universals (Grenon, 2003). Ac-
cording to BFO, the link with conceptualism, highlighted by 
Studer, is not working because of too much ambiguity, then the 
use of ‘universal’ for the ontology classes is proposed. There-
fore, ontologies based on BFO also analyze what is treated as 
general in reality, rather than only ‘particulars’ (or ‘instances’). 
Finally, domain ontologies designed following BFO’s framework 
will generate consistent and coherent outputs expressing uni-
versals in their respective domains (Arp & Smith, 2015). As the 
main descriptive principles fail, DOLCE cannot be considered a 
true top-level ontology.

SUMO, meaning Suggested Upper Merged Ontology, came 
out in 2000 as a starter document for The Standard Upper On-

Definition of an ontology-based model
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3  WonderWeb: Ontology 
Infrastructure for the 
Semantic Web is a European 
project started in 2002 
and completed in 2004, 
funded by the IST Program 
of the Commission of the 
European Communities 
(n. IST-2001-33052). The 
project was committed to 
provide a major contribution 
to the layered language 
architecture for representing 
ontologies in the Semantic 
Web. Related to this, 
researchers have created 
the technical structures and 
supporting tools required by 
real world applications such 
as e-commerce (WonderWeb 
Deliverable D18).
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tology Working Group, a working group from the Institute of 
Electrical and Electronics Engineers (IEEE) with people collab-
orating in the fields of engineering, philosophy, and information 
science (Niles & Pease, 2001). SUMO was developed by merging 
several existing and public ontological contents, thus with any 
licensing restrictions, such as Barry Smith’s ontology of bound-
aries (Simons, 1987; Smith, 1994), John Sowa’s foundation on-
tology (Smith, 1996), Guarino’s formal mereotopology (Borgo et 
al., 1997; Borgo et al., 1996) and various formal representations 
of plans and processes. By mixing elements from both realism 
and cognitive-specific categories, the aim was to design a sin-
gle, comprehensive, and cohesive structure. For years, SUMO 
has been applied for research and search applications, besides 
linguistics and reasoning (Farrar & Bateman, 2004). It shares 
the same architecture of DOLCE and BFO and has also taken 
some elements from the latter.  Even though SUMO is appointed 
as an upper ontology including both universals and particulars, 
it counts numerous specific domain terms that are referred to 
specific disciplines, such as biology and physics. In practice, 
the ontology is too dispersive when compared with BFO and 
DOLCE.

Table 1 summarizes the listed differences and highlights the 
benefits of choosing BFO for building and spreading ontologies 
compared to DOLCE and SUMO top-level ontologies. 

Clearly, other possible candidates exist in addition to the 
mentioned top-level ontologies (some examples are the Gener-
al Formal Ontology – GFO or PROTON ontology). However, they 
are exploited only by a few users in many cases, or the required 
maintenance has not been done for several years.

Indeed, the main goal is to integrate information to propose 
a common structure that could be understood and exploited 
by the different actors who take part in healthy cities’ transfor-
mation processes (citizens, scientists, researchers, politicians, 
local administrators, urbanists, architects, etc.). The purpose is 
aligned with BFO’s principle of consistency: “BFO’s primary goal 
is to assist scientists and others in the development of practi-
cally useful, accurate, coherent, and interoperable domain on-
tologies by providing a starting point for downward population 
through the formulation of Aristotelian definitions” (Spear et al., 
2016, p. 111). 

Definition of an ontology-based model
to describe the Healthy City domain

BFO DOLCE SUMO

Top-level � �

Small � � ○

Open � � �

Documentation User � ○ �

Technical � � �

External

Community

Review

/

Support

Users � ○ ○

Domain

Ontology

Developers

� �

Table 1: Comparison between BFO, DOLCE, and SUMO foundation ontologies (elaborated by author from Smith, 2019).

Using other words, it means that BFO develops from ontological categories that 
enable practical results, being far from more contentious metaphysics’ questions.
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7.3
BFO BASIC ENTITIES ORGANIZATION

BFO is designed to include specific elements to support a pre-
cise communication language and a semantic validity for any 
domain. The hierarchy is built following the single inheritance 
principle, meaning that concepts are developed through a top-
down approach (§ 6.2.1). The level of detail increases, and at the 
same time, the level of generality decreases, going from a large 
scale to a small one (Fig. 1). Every single node inherits char-
acteristics only from one upper element. The inheritance rule 
is essential when considering ontological languages based on 
top-level ontologies since their design is obtained by extending 
the base concepts’ definition and characterization and defining 
a set of possible relations between the newly added concepts.

Figure 1 shows BFO architecture, which first divides reality, 
or ‘anything that exists’, into two dissociated categories: Con-
tinuant and Occurrent (Smith et al., 2020). Both entities present 
specific different features that can be listed as follows; con-
cerning continuant entities, they overall:

• Have continuous existence in time; 
• Can gain and lose parts;
• Preserve their identity through change;
• Exist in toto, if they exist at all.

More specifically, the Continuant category includes (Arp et al., 
2015):

— Independent objects
They are divided into material and immaterial entities; for 
example, an object is a material entity self-contained in its 
boundaries, thus a table is an object, a laptop, a building, a 
human being etc., a pair of shoes is not an object, since it 
represents two distinct objects.

— Dependent continuants
They refer to qualities (for example, the weight of a person, 
the color of the façade of that building), roles (such as the 
role of engineer or doctor), dispositions that is tendencies 
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Figure 1: BFO architecture (made by author).
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that an entity has due to the way it is structured physically 
(an element X has the predisposition to evolve in Y, some 
people have the predisposition to develop colon cancer); 
and functions, a capability that an entity has because it was 
designed or selected to have it (the function of a window to 
open).

It is essential to highlight that from a general perspective, 
continuant entities might lose some of their components during 
their entire existence. However, overall, and considering every 
moment they continue to live completely (for example, whether 
a human being had to lose an arm or a hair, from the ontological 
level it represents the same situation since nothing has changed 
between the ontological moment before and after the loss of the 
element). 

Regarding the Specifically Dependent Continuant category, 
a disposition depends on the physics while Role depends on the 
external social environment. All matters of possibility, potenti-
ality, power, tendency are dealt with BFO under the heading of 
‘disposition’. If process p causes process q, this often happens 
because a participant b in p has a disposition to q, and this dis-
position is triggered by p. Roles are realizable entities for which 
the realization is a matter of what is socially determined, being 
external to the bearer.

The is_a relation, meaning subtype, characterizes the pre-
vious inheritance principle, which now appears evident, thus 
every Material Entity is a subtype of Independent Continuant, 
every Independent Continuant is a subtype of Continuum, ev-
ery Quality is a subtype of Specifically Dependent Continuum 
which is, in turn, a subtype of Continuant. Table 2 presents in 
detail all Continuant’s categories.

On the other hand, occurrence of things is connected to 
processes, beginnings, and endings of processes and temporal 
regions. As main characteristics they:

• Have temporal parts;
• Unfold themselves phase by phase;
• Exist only in their phases/stages.

CHAPTER 7

Moreover, processes always depend on some (at least one) 
Material Entity (for example, the process including the life of 
this organism, that meiosis process, the course of this disease, 
the flight of that bird, this water falling from a waterfall etc.). 
Nevertheless, a human being’s life process cannot be evaluated 
thoroughly; indeed, it is made up of temporal parts character-
ized by various levels of granularity (such as childhood, adoles-
cence, adult life, old age). Although a human being can maintain 
his or her status of continuant entity (even without a limb), his 
or her life process is unique: once a human being is subjected to 
changes, his or her life process is not the same anymore. Table 
3 provides more detailed descriptions of BFO occurrent’s com-
ponents.

The main idea that sustains the two different reality catego-
ries is that things and processes exist in different ways and not 
side by side in a simple environment. Both continuants and oc-
currents entities have a specific character, and they analyze the 
same reality through different and complementary perspectives. 
As a result, there is nothing that is not either a Continuant or an 
Occurrent addressed by BFO, and there is nothing that is both. 
Therefore, none of the two entities can influence the reality de-
scribed by the other.

Definition of an ontology-based model
to describe the Healthy City domain

→            Table 2 and Table 3             →
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CONTINUANT DESCRIPTION EXAMPLES

Independent continuant
Entity bearer of qualities possessed 
intrinsically and not inherited from 
other entities

Material entity 
It is 3D and continues to exist 
through time intervals, even if short

Object • Spatially extended to three dimensions
• Parts connected, thus if one single part moves 

through space, the other parts also move
• The different object's parts are tied together 

in a certain way and everything related 
to these parts is likewise part of the object

• Human beings
• Leg
• Arm
• Planet
• Organism
• Single cell
• Spaceship
• Building, etc.

Fiat object part • Part of some larger object but not bounded 
from the rest of this object by any physical 
discontinuity (therefore is not itself 
an object)

• Undetached arm of human being
• Handle of a spoon
• The Western Hemisphere
• Femoral diaphysis

Object
aggregate

• It is a part of some larger object but is not 
bounded from the rest of this object by any 
physical discontinuity (therefore it is not itself 
an object)

• Dance troupe
• Heap of stones
• Group of commuters on the subway
• A population of bacteria in a human's blood
• A flock of geese
• The collection of patients in a hospital

Immaterial entity
It does not contain material entities 

Spatial
region

• Part of the space, that is, a part of the maximum 
or total space

• Both material and immaterial entities occupy 
a region of space and processes occur in space

• Spatial point
• Spatial line
• Spatial surface
• Spatial region 

Site • Three-dimensional immaterial entities in which 
objects, such as a molecule of air or water, 
or a bear, are or can be contained

• Veins where blood flows
• The Suez Canal
• The aorta inside
• The car trunk
• Piazza San Marco
• A kangaroo's pouch
• Inside of a shoe
• Eyes sockets

Continuant
fiat boundary

• Boundary of some material entity that occupies  
a three-dimensional space and exists exactly 
where that entity meets the surrounding 
environment: its size is always smaller than 
that of the entity

• The North Pole
• The origin point of spatial coordinates
• The Greenwich meridian
• The Equator
• The geopolitical boundaries of nations and 

states
• Any surface of a continuous material object 

that segments the object from the rest of its 
environment

CHAPTER 7
Definition of an ontology-based model
to describe the Healthy City domain
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CONTINUANT DESCRIPTION EXAMPLES

Specifically dependent continuant
To exist it depends on one or more 
specific independent continuants 
representing the bearers of quality

Quality 
If intrinsic to an entity, it is 
fully exhibited or manifested or 
realized in that entity; in order to 
exist it must necessarily depend 
on one or more independent 
continuants

Relational
quality

• It possesses a plurality of independent 
continuants as its quality bearers

• Marriage bond
• Being the relative of someone 

(all the relations that are obtained 
between one person and another)

Realizable entity
Depends on at least one or more 
independent continuants (their 
bearer of quality); it is manifested 
in relation to certain application 
processes

Role • It is owned by its bearer due to some of its 
external circumstances (physical, social, 
or institutional)

• the role is always optional since the bearer 
does not necessarily have to be in those 
circumstances

• It ceases to exist because the bearer's physical 
structure has changed, but also a role can 
cease to exist without the bearer's physical 
structure being changed

• Role of engineer
• Role of architect
• Role of lawyer, etc.

Disposition • An entity by virtue of which a certain type 
of process occurs in the independent 
continuum to which the disposition refers

• if an entity has a certain physical condition, 
then it will have a certain predisposition, the 
moment it ceases to be that way, then it loses 
that disposition

• Element X has the predisposition 
to evolve into element Y

• Some people have a predisposition 
to develop colon cancer

• Children have the innate predisposition 
to categorize objects in a certain way

Function It is a special kind of 
Disposition and it exists by 
virtue of the bearer's physical 
structure, and that structure 
is something that the bearer 
possesses naturally or by 
intentional design

• The function of saliva amylase 
to turn starch into sugar

• The function of a sperm to penetrate 
an egg

• The function of a pen to write

Generically dependent continuant
If A is a subtype of a Generic dependent continuum, then each instance of A requires
some instances of the Independent continuum of subtype B, where the instance (or instances)
of B serving as a bearer may change from time to time

• Coca Cola Brand
• My signature
Each of these ‘patterns’ exists only if 
it materializes into some Specifically 
dependent continuant in different ways:
• The pattern of red and white vortexes on 

the label of this bottle of Coca Cola
• The pattern of the ink marks I just created 

by signing this piece of paper

CHAPTER 7

Table 2: Focus on BFO continuant entities (made by author).
Definition of an ontology-based model
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OCCURRENT DESCRIPTION EXAMPLES

Process
It exists over time because it happens or occurs, and it has tem-
poral parts and always depends on some (at least one) material 
entity

History • The sum of all the processes occurring in the 
space-time region occupied by the material entity 
or site in question

• The story of a person is the sum of all the 
processes that have occurred to him or her 
in the course of his or her entire life at all 
granularities, meaning that not only the 
events of his or her biography are included 
but also all the movements of the platelets, 
or of the heart and lungs, etc.

Fiat object part • It represents the instantaneous time perimeter 
of the process, the smaller temporal part of a 
process

• The creation of a synapse
• The beginning of the REM phase
• Finger loss during an industrial accident
• The final separation of two cells at the end 

of the division process
• The incision at the beginning of a surgical 

operation

Object aggregate • Represents a portion of the entire space-time 
and each spatiotemporal region is defined with 
respect to a frame of reference involving a four-
dimensional coordinate system

• Spatiotemporal region occupied by a person
• Spatiotemporal region occupied by the 

development of a tumor
• Spatiotemporal region occupied by a cellular 

process of meiosis
• Spatiotemporal region occupied by a war

Temporal region
It contrasts with the spatiotemporal region because it extends 
or acts as a boundary only along the temporal dimension

Zero-dimensional temporal region • Also called time instant, it  does not have an 
extension

• Now
• The moment a child is born
• The transition to the 19th century

One-dimensional temporal region • Also called time frame, this temporal region 
has an extension because it includes multiple 
time parts, including its zero-dimensional time 
boundaries

• Time region of the first hour of the day
• The 19th century
• The temporal region in which a person is 

located
• The temporal region occupied by the Second 

World War

CHAPTER 7

Table 3: Focus on BFO occurent entities (made by author).
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Chapter 8 provides a preliminary ontological scheme of the 
HC domain. Employing BFO and its principles as a formal 
basis has guided the design and verification of the proposed 
ontology by defining additional universals and subtypes.  
Indeed, it becomes essential to analyze the set of complex 
independent and dependent entities that can influence 
healthiness conditions (positively or negatively) and generate 
new advantages of living in cities. 

CHAPTER 8

Basic Formal
Ontology approach
to the Healthy City
domain
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8.1
INTRODUCTION1

ollowing Portugali (2016), artificial components 
are characterized by extreme evidence: they are 
predictable, calculable, and definable down to the 
smallest element (a bridge, a joint, a bolt, etc.). 
Concerning urban agents, on the other hand, pre-

dictability is limited and difficult to calculate. The actual rela-
tionship between these two elements produces different effects 
and influences the complex healthy urban system. This type of 
relationship can be defined as an organizational issue within the 
system that also produces external reactions, which can under-
go external stresses.

In a specific domain ontology design, dealing with entities’ 
complexity means addressing a granularity problem. The solu-
tion lies in the particular needs of the ontology users, in reflec-
tion of the degree to which finer gradations of taxonomy enable 
the recording of differences in data of a practically helpful sort 
(Arp et al., 2015). The research, in this case, aims at providing 
a formal global framework that could be available for many us-
ers to make more evident how their health is affected by their 
lifestyle, their community, the local economy, built environment, 
natural environment, and global ecosystem (Barton & Grant, 
2006).

The actual level of experience in HC policy implementation 
and components definition provides valuable action means. Van 
Kamp et al. (2003) by reviewing a range of high-level models 
they could identify effects on quality of life that consider the 
physical and social environment; Northridge et al. (2003) dis-
tinguished large-scale, medium-scale, and small-scale factors 
connected to health and wellbeing both at the individual or 
population scale. However, links and relations that can develop 
across the main elements operating at every single level have 
not been explored. The ontological tool has the potential to clar-
ify these possible relations and build a logical structure that can 
be further implemented over time, and improved starting from 
its initial definition. Setting a vision conceived considering the 
scale is also fundamental to understanding administrative deci-

1  The contents presented in 
Chapter 8 further implement 
discussions previously 
introduced by the following 
publication: Pietra, C., De 
Lotto, R., Bahshwan, R. 
(2021). Approaching Healthy 
City Ontology: First-Level 
Classes Definition Using 
BFO. Sustainability, 
13, 13844. https://doi.
org/10.3390/su132413844

Basic Formal Ontology approach
to the Healthy City Domain

sions and government levels. HC assumes evident inter-scalar 
connotations from the management, geographic, and planning 
perspectives. Nevertheless, its processual component has been 
designed to efficiently work at the local scale and especially 
within local communities. Therefore, communication and dis-
semination aspects are pivotal to ensure active participation. 
The development of an HC ontology (HCO) helps delineate the 
decisional structure and gives value to the minimal components 
of the complex city system (such as individual and community).

The chapter starts by explaining the integration of new uni-
versals and subtypes into BFO basis, considering continuant 
and occurrent entities and the additional relations. Then the 
new scheme was edited through an open-source editor named 
Protégé2, commonly employed for visualization and interopera-
bility purposes.

2  Protégé was developed
by the Stanford Center
for Biomedical Informatics 
Research at the Stanford 
University School
of Medicine (protege.
stanford.edu).
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8.2
PROPOSING A FRAMEWORK
FOR HEALTHY UNIVERSALS 

In the light of BFO structure (§ 7.3), it is now possible to es-
tablish some steps to provide evidence of the set of universals 
composing the specific HC domain. The integrative frame-
work structures HC ontological space along three dimensions: 
‘Healthy City’, ‘Healthy City component’, and ‘Healthy City ele-
ment’, while the time dimension is divided into continuant and 
occurrent entities (Table 1).

The model has been intentionally conceived to ensure pos-
sibly universal applicability that sets aside details for further 
case-by-case analysis through refined, sub-domain-specific 
ontologies (such as urban mobility ontology). Each universal 
produces various other concepts to which a definition and its 
research source can be assigned. Most of the definitions em-
ployed in the HCO come from existing glossaries and additional 
scientific sources.

8.2.1
CONTINUANT ENTITIES

The HC ontology identifies the main universals, organizes them 
hierarchically, specifies their properties, and describes their re-
lationships. The set of terms that univocally denote the specific 
knowledge concerning HC are defined to be shared by the com-
munity of users of the domain itself. 

An HC keeps transforming and improving its physical en-
vironment, covering all the sets of material entities and imma-
terial entities composing the Independent Continuant category 
provided by BFO. Those entities define the lowest level of gran-
ularity, characterizing elements of the city’s physical space, 
both natural and anthropic areas or volumes, such as houses, 
buildings, streets, squares, bridges, parks and green areas, mon-
uments, etc, which also include their immaterial component.
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In addition to this clear and strict characterization of the 
domain, the Subsystem universal has been added to guarantee 
support and consistency to explaining the HC complex organism 
as a system of systems (Casti, 1994). The latter is related to three 
main subtypes. One is represented by the Physical Subsystem, 
which consists of spaces adapted to the specific activity to be 
carried out within it, hence spaces where healthy activities are 
carried out. Indeed, when a space appears to be particularly 
adapted, it means that it is also much specialized to accommo-
date a reduced number of activities. This component helps de-
lineate the context where the healthy action should take place, 
while the material and immaterial categories support the further 
specification of such physical spaces. Considering this case, it 
is notable that the previously described single inheritance prin-
ciple (§ 7.3) cannot be adequately followed, otherwise causing 
confusion when studying the complete HC scheme. Even if the 
principle determines simplicity, clearness and helps prevent 
many errors during ontology construction, it does not entirely 
fit the observed reality.  Since the different term’s meanings 
depend on structures and networks existing among them, the 
same term can be connected to more branches of the HC tree 
(Greimas, 1970, 2015).

Furthermore, healthy activities that have evident effects on 
the territorial system and its organization are part of the Socio-
economic Subsystem, which includes interactions among indi-
viduals, deriving from different socioeconomic factors such as 
education, unemployment, income, inequalities, poverty, crime, 
housing, and social understanding. Finally, the universal Mental 
Subsystem is connected to ethics and aesthetics, thus to urban 
design and housing that generate mental objects and relations 
following experts’ thoughts on how to plan HCs. Particularly, 
these objects develop the intention of acting: for example, ar-
chitects or urban planners design the HC following a particular 
style, pursuing the idea of beauty, functionality, or excellence 
(Caglioni & Rabino, 2006).

Going on, building solid connections that involve Commu-
nity universal and its subtype Neighborhood constitutes a fun-
damental step that can help reduce morbidity and mortality and 
positively transform the city into a healthier place to live (Duhl, 
1986). Proving a unique definition of a community is a complex 

CHAPTER 8

task. The reason is partially due to the constant changes the 
word has had throughout time and its widespread use in many 
different disciplines. For example, the GEMET3 Thesaurus iden-
tifies a community (more specifically an urban community) as 
the “Body of people living in a town or city” (GEMET, 2021). The 
dissertation is linked to its meaning as “a group of people who 
share an interest, a neighborhood, or a common set of circum-
stances… [who] may, or may not, acknowledge membership of 
a particular community” (Smithies & Webster, 1998). This defini-
tion incorporates three essential characteristics: social interac-
tion, shared ties, and common geographical location, but implies 
other attributes such as human scale, belonging, obligation, etc. 
(Hillery, 1995). More technically, a neighborhood is a subtype of 
community characterized by a precise localization and spatial 
definition within the city, thus including a geographical compo-
nent. Clearly, further subtypes can be added, and the proposed 
classification is not exhaustive. Indeed, the various disciplines 
define other typologies, among others:

• Intentional community;
• Community of interest;
• Community of culture;
• Sustainable community;
• Creative community;
• Virtual community.

However, the universal is essential respect to the core prin-
ciples of community participation and empowerment under-
pinned by the WHO-EHCN, already starting from Phase II when 
cities were required to establish new mechanisms for public 
participation (§ 5.2) and reflecting their origins in the Health 
for All strategy (WHO, 1981) and the Ottawa Charter for Health 
Promotion (WHO, 1986) (§ 4.2.3). The value and potential deriv-
ing from the establishment of the Community universal as an 
independent entity is fundamental to understanding priorities 
and scopes within the HC. Based on the situation the term can 
be deepened and specified by considering the context that pro-
motes healthy strategies.

Besides Subsystem and Community universals, also Citizen 
has been incorporated into the HCO scheme. A single individu-

Basic Formal Ontology approach
to the Healthy City Domain

3  GEMET, the GEneral 
Multilingual Environmental 
Thesaurus, has been 
developed since 1995 
as an indexing, retrieval 
and control tool for the 
European Topic Centre 
on Catalogue of Data 
Sources (ETC/CDS) and 
the European Environment 
Agency (EEA), Copenhagen. 
The work has been carried 
out through a contract 
between the EEA and the 
ETC/CDS which was led 
by the Ministry of the 
Environment of Lower 
Saxony, including members 
of Germany, Austria, Italy, 
Sweden. The basic idea for 
the development of GEMET 
was to use the best of the 
presently available excellent 
multilingual thesauri, in 
order to save time, energy 
and funds. GEMET was 
conceived as a “general” 
thesaurus, aimed to define a 
common general language, a 
core of general terminology 
for the environment (eionet.
europa.eu/).
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al is easily categorized as an object; nevertheless, a single cit-
izen has a particular connotation since he or she significantly 
impact the whole process from the HC’s perspective. Citizens 
participate firsthand in health issues when interacting with HC 
elements, which means choosing their lifestyle, health care ser-
vices, and even their beliefs about health. The relevance of the 
term can be realized from the following definition by GEMET 
Thesaurus, according to which a citizen is: “A native or natu-
ralized member of a state or nation who owes allegiance, bears 
responsibilities and obtains rights, including protection, from 
the government.”

Consequently, citizen’s existence as universal has to be jux-
taposed to the Local Government universal. Those living in the 
city every day are strictly involved, and under the HC vision, they 
can directly influence local governments’ decisions. To some ex-
tent, urbanism portrays the everyday experiences that citizens 
have in the city (for example, the way they decide to go from 
home to work, where they stop for the grocery or whom they in-
vite over for dinner). All these elements are related to urbanism, 
and their level of complexity is not less than the complexity level 
deriving from traditional elements that exist in architecture or 
urban planning. The collaboration between the urban and ad-
ministrative sides is required and aims to produce many exam-
ples and resources freely available to other network members. 

Taking in consideration the dependent category, Lifestyle is 
considered as a new subtype of Quality universal. It is inter-
preted as an internal dependent factor, being influenced, in a 
consistent part, by each individual’s behavior: “The particular 
attitudes, habits or behavior associated with an individual or 
group” (GEMET). Lifestyle’s positive or negative impacts deter-
mine possible subtypes that refer to possible conditions of well-
being dealing with health, medical services, environment, and 
socioeconomic system (Webster, 2013). Those conditions can 
theoretically coexist, but their coexistence is not always obvious 
when facing reality. Therefore, Lifestyle is deepened by adding 
physical, social, mental, and environmental wellbeing as sub-
types. Placing attention to the wellbeing components enables 
addressing problems detected at the local level (§ 4.4, Box 1).

Moreover, the ‘wellbeing issue’ is at the center of contem-
porary studies, and the Organization for Economic Cooperation 
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and Development (OECD) is defined as “a pioneer in this area 
of research”, giving birth to the OECD Better Life Initiative since 
2011. Besides considering GDP, OECD evaluates all those fac-
tors that influence the quality of citizens’ life through 11 selected 
indicators. The set of data employed by the indicators derives 
from more sources, including the OECD, the United Nations, 
national statistical institutes, and the Gallup Organization4. 
In addition, the OECD Better Life Initiative carries out surveys 
on various topics and makes the obtained results immediately 
available to everyone by publishing them on its website. Anyone 
can investigate the numerous topics and determine which ones 
have the greatest influence on individual wellbeing and to what 
extent they count in other nations.

Regarding measuring and evaluation of actions, it has been 
highlighted the necessity of designing proper indicators by the 
HC initiative (§ 5.3). In this regard, the HC Impact Indicator has 
been proposed as a new subtype of the class Quality (§ 7.3, 
Table 2). Werna & Harpham (1996) argue that the evaluation of 
HCPs should be run by process indicators (§ 8.2.2) both at the 
international and local level, while impact indicators are used on 
a complimentary basis. However, they are not mutually exclusive 
and might be used together. In particular, impact indicators con-
sider the medium- or even short-term assessment, thus being 
related to some specific pilot project (after a few years after its 
implementation). Some possible subtypes could be environmen-
tal indicators (such as water and sewage provision, water quality, 
waste collection, the extent of green spaces, public transport, 
living space) or socioeconomic indicators (such as education, 
unemployment, income, inequalities), in any case depending 
on local circumstance, as well timing5. The main idea consists 
in developing some immediate physical/visible results that can 
effectively motivate the population and institutions to continue 
pursuing achievements from HCPs. Nevertheless, some limita-
tions can derive from the sustainability or replicability perspec-
tive, and pilot projects risk decreasing their significance com-
pared to the city as a whole.

The analysis concerning the dependent class of entities fo-
cuses on the universal designated as Role. The latter is a real-
izable entity owned by its bearer due to some external circum-
stances (the Role is always optional because the bearer does 

4  Gallup Organization is 
an analysis and consulting 
American firm developed for 
national leaders. Founded 
in 1958, it operates globally 
by conducting political 
and economic surveys, as 
well as marketing research 
for other companies and 
governments (gallup.com).

5  Building a thorough set 
of HC impact indicators 
requires an extensive 
inventory, whose 
elaboration and design goes 
beyond the main objectives 
of the thesis.
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not necessarily have to be in those circumstances) (§ 7.3, Table 
2). The existence of the Role thus depends on whether some 
qualities’ bearer exists in some physical, social, or institution-
al condition. HC formulation discusses the importance of de-
veloping local governments and people’s roles within the local 
public administration, whom can operatively find new ways to 
promote HC projects and propose a real change for the com-
munity. Those people with their specific roles can be mayors, 
city councilors, municipal technicians, senior executives in city 
departments responsible for the environment, urban planning, 
housing, education, social services, or health care profession-
als: an HC initiative enhances more active roles for people be-
longing to these administrative fields. Academics with valuable 
training in social policy, public health, urban development, and 
ecology can also have a role.

Lastly, Information and Support are integrated into the 
system (as subtypes of Realizable Entity) to help projects and 
strategies bring new and valuable perspectives depending on 
community groups, citizens, and local governments activities. 
Personal insights are vital since they give form to a dense set 
of information and data regarding livability in the city: when a 
positive opinion is expressed, a judgment is made in holistic 
terms. They induce actors to re-examine their policies and set 
new targets and outcomes. Once all the selected stakeholders 
have agreed about the necessity to intervene and have acquired 
enough knowledge, the development process can start.

CHAPTER 8
Basic Formal Ontology approach
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8.2.2
OCCURRENT ENTITIES

HC concept necessarily implies a process, not just an outcome 
(Duhl & Hancock, 1988). Therefore, the processual quality of HC 
directly refers to the occurrent class defined by BFO. The pro-
cesses arising are consequences of citizens’ and local govern-
ments’ decisions, which are converted into new multi-sectoral 
policies and initiatives to establish a coordinated approach to 
dealing with HC. Therefore, the system is implemented with the 
following subtypes of the universal Process: Healthy municipal 
policy, Multi-sectoral public policy, Local initiative and Process 
indicator. Together the proposed universals support a more pro-
found analysis of possible interventions and help the formula-
tion of more specific lines of action that enable the shift from 
exclusive medical models, where the individual is the protago-
nist, to social models that promote health as a result of various 
factors (Lenzi et al., 2020), as demonstrated by the existence of 
the Subsystem universal. 

In many cases, actions are targeted at reducing environmen-
tal risk factors connected with impacts on health concerning 
lifestyle. At present, numerous strategies have been designed 
and enforced focusing, in particular, on: green/blue/grey in-
frastructures, biodiversity protection, adverse meteoric events 
management, public transport systems, vehicular traffic reduc-
tion, pedestrian and cycling paths, social/functional mixitè, ur-
ban solid waste management, renewable energy and efficiency, 
outdoor spaces lighting, and design for all (Capolongo et al., 
2020).

Facing this, the introduction of HC process indicator sub-
type assumes relevance in HC initiative. By assessing some is-
sues such as community organization level, awareness, and par-
ticipation of different actors, or the co-operation between the 
involved institutions, they detect modifications much quicker 
(than impact indicators). In this case, the approach focuses on 
holistic/long-term urban development processes. A high level 
of validity is obtained when employing process indicators: they 
constitute the most important component displaying activities 
and interacting directly with the community. They also have 

→
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the potential to test the sustainable component of HC projects 
(Werna & Trudy, 1995). It becomes fundamental to ensure good 
management during time, thus the coordination with local ac-
tors enabling Local initiative is fundamental.

Considering the overall scale, the universal named Inter-sec-
toral action is considered as an occurrent entity through which 
more organizations and bodies can actively participate and be 
protagonists at the same level of the health sector. Therefore, an 
evident subtype is represented by Urban Planning which cov-
ers all the dimensions and forms of planning, working with the 
city level and its subsystems in which healthy solutions are de-
ployed. Indeed, writing and thinking but also designing healthy 
urban planning means deepening a multitude of information, 
many of which come from other disciplinary fields, and imple-
menting a synthesis aimed at finding the right balance between 
the needs of citizens, future possibilities, and specific territorial 
opportunities.

Innovation universal has also been added considering that 
the constant and diligent search for new ideas and methods is 
required to create valid opportunities and experiment with new 
policies and programs, encouraging knowledge acquisition. 

All the described universals and subtypes have been coher-
ently integrated into BFO primary structure and can be visual-
ized in Figures 1, 2, 3 and 4.
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Figure 1: Overall design of the HCO by integrating the new set of entities into BFO structure (made by author).
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Figure 2: Focus on HCO occurrent entities (made by author). Figure 3: Focus on HCO dependent entities (made by author).
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Figure 4: Focus on HCO independent entities (made by author).
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8.2.3
RELATIONS

At this point the central backbone taxonomy of the HCO, in 
which all the nodes of the ontology are linked together via is_a 
relations, has been put in evidence and described though pre-
vious sections. However, to capture all the essential scientific 
information regarding a certain domain, also the relations be-
tween and among nodes need to be developed. Indeed, addi-
tional relations better relate to the ontology’s nodes and identify 
the high-level architecture of the HCO.

Figure 5 displays the newest relations which, overall, estab-
lish logical interactions among the universals and subtypes (the 
selection concerns only some of the added entities).

→

CHAPTER 8

Figure 5: Fundamental relations between HCO entities (made by author).
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8.3
EDITING HEALTHY CITY ONTOLOGY
USING PROTÉGÉ 

The designed ontological model has potentialities to support 
formal communication and sharing of information between ac-
tors during strategies implementation. Indeed, dissemination 
and interoperation opportunities are possible thanks to ontol-
ogies editing tools.

One of the most well-known and freely available is the 
Protégé editor. The latter is described as a “free, open-source 
ontology editor and framework for building intelligent systems” 
(Protégé). The Protégé project started at Stanford University in 
the 1980s and is still having great success within the scientif-
ic community; in October 2014 the work’s efforts were recog-
nized during the International Semantic Web Conference, and 
the project received the ‘Ten Years’ award. To date, the software 
is used by more than 250,000 people. Even some important 
government projects, such as the development of the National 
Cancer Institute Thesaurus (Noy et al., 2008), and the WHO’s 
International Classification of Diseases (ICD-11) (Tudorache et 
al., 2010) work with this software. The platform offers a suite 
of tools that facilitate the construction of domain models and 
knowledge-based applications with ontologies (Musen, 2015). In 
particular, ontologies edited using Protégé, built with BFO, are 
considered interoperable with other domains characterized by a 
similar foundation (Protégé, OWL Tutorial).

Protégé can interact through a variety of frameworks. The re-
search has been developed using the desktop system (Protégé 
5), which can support many advanced features to enable the 
construction and management of OWL ontologies (§ 6.2).

Figure 6 shows the entities organization through the Protégé 
editor; the class hierarchy is clear, and all the new entities have 
been added. After this step, the specific relationships have been 
described via object properties; Figure 7 shows a portion of the 
HC ontology in which the relations are explicit and differenti-
ated by colors. Protégé allows the download of a multitude of 
plug-ins based on the various user’s purposes. For example, the 
scheme in Figure 7 derives from OntoGraf plug-in; in this case, 

CHAPTER 8

Figure 6: HC entities integration with BFO hierarchy (made by author).
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the user can expand only a selected relation or all of them at 
once. However, browsing the ontology proceeds by incremen-
tal exploration since the whole expanded ontology cannot be 
displayed through automatic input; the only way is to click on 
all classes to expand each of them. Another possible visualiza-
tion is provided by OWLViz plug-in, which displays only classes 
linked by the is-a relationships, organized by a node-link tree 
layout (Fig. 8) (Dudáš et al., 2018).

The reasoning facility represents a fundamental resource of 
Protégé editor. The latter enables users to pose specific ques-
tions to the ontology and extract a range of information not 
previously entered in the system. By establishing the univer-
sals (classes) and the relationships between the classes (object 
properties), the automated plug-in of Protégé will reason over 
the ontology. Figure 9 and Figure 10 report a couple of simple 
questions that can be posed, and the answers that are pro-
duced. Thanks to this feature, an ontology developer can employ 
the reasoning to infer multiple inheritances (Smith & Ceusters, 
2010; Rector, 2003). Clearly, the effectiveness of the query is 
proportionally related to the population level of the ontology, 
thus implying a significant time required for building ontologies 
(Caglioni & Rabino, 2006).

Indeed, the presented examples are not exhaustive. Nev-
ertheless, they intend to demonstrate the potentiality of such 
an instrument, considering its actual benefits and suggesting 
future ones. All the entities part of the HC, their attributes and 
their inter-relationships can be defined and represented to de-
velop a single shareable model of the environment agreed upon 
by subject experts.

CHAPTER 8
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→           Figures 7, 8 , 9, 10             →
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Figure 7: Visualization of the relationships among the selected class Citizen and other classes in its 
neighborhood through OntoGraf plug-in (made by author).

CHAPTER 8
Basic Formal Ontology approach
to the Healthy City Domain

Figure 8: HCO visualization using OWLViz plug-in (made by author).
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Figure 9: An example of a query (made by author). Figure 10: An example of a query (made by author).
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he research work addresses the Healthy City 
topic by providing a phenomenon interpretation 
through the analysis of its distinct components 
from an ontological perspective. 
Regarding investigating the principal aspects of 

the topic, the argumentation does not start by considering pan-
demic issues or the historical relationship between the city and 
health; it rather puts the attention on the contemporary aware-
ness regarding the sustainable principles that integrate the ur-
ban health factor. This is the result of different events, and from 
the publication of the Our Common Future report, in the 1980s, 
to the last New Urban Agenda, published in 2016, experts have 
modified objectives, and primarily they have recognized health 
as a highly varied topic whose results are affected by more fac-
tors. Therefore, it becomes evident that, during the process, cit-
ies have assumed an increasingly critical role. 

Some reasons are clear, showing that over half of the glob-
al population (already counting eight billion) live in urban cen-
ters that range from megalopolises to small villages. After all, 
from the origins of urban life, proximity represented a necessary 
condition to favoring ideas exchange and the birth of that cre-
ativity that has produced numerous urban forms through time. 
As a result, the reduction of natural surfaces due to land con-
sumption and the progressive environmental problems heavily 
affects human’s urban health by producing waste, degradation, 
pollution, increasing entropy, homologating urban landscapes, 
and even natural and rural ones. In addition, the work highlights 
how each city can be considered a complex, open, and dynamic 
system characterized by a large number of relationships as it 
happens for human bodies being a collection of infrastructures 
and flows.

Together with external elements, the relationships directly 
modify the system, which can undergo many changes. In this 
regard, human action has influenced all cities in different ways. 
It started from the transformation of the natural space, which 
has been subsequently adapted to the needs of social life and 
today continues to act as the social organization and necessities 
change in quantity and quality. 

The same reasoning is valid for the Healthy City, where ur-
ban and health studies must interact to create a well-structured 
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system of objects, subjects, actions, policies, and results to-
ward an urban environment that could improve human health. 
Considering city operations’ specific nature, disciplines such as 
sociology, economy, psychology, modeling, and decision-mak-
ing processes are necessarily involved, thus framing Healthy 
City’s first character, which is its intrinsic multi-disciplinarity 
and inter-disciplinarity. The paradigm expressed by Healthy City 
became explicit during the conference entitled Beyond Health 
Care, which was held in Toronto in 1984. On that occasion, the 
focus shifted from an individualistic interpretation of modifica-
tions in health to a joint agreement about the necessity of public 
policies able to promote and ensure health. The event produced 
two fundamental results: the notion of ‘healthy public policy’ 
and the one of ‘Healthy City’ and the related idea of ‘Healthy 
Cities Project’. The analysis has put in evidence three main is-
sues:

① The essential role reserved for local action in developing 
health issues;
② The value of urban environments regarding health and 
wellbeing;
③ The responsibility given to local governments to work for 
developing beneficial environments for healthy living for all.

Moreover, additional supporting steps have been highlighted:

• Building a solid, wide-ranging structure;
• Involving community participation;
• Understanding and evaluating community needs;
• Accurately defining strategic and practical plans for 

healthy cities;
• Interacting with the political side;
• Acting at the local level.

Hence, the process depends on each cities’ actions that must 
fulfill a set of requirements, including: 

• Engagement from both political and administrative sides;
• A joined contribution from different sectors and civil soci-

ety about infrastructural and strategic development; 
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• Construction of a network working simultaneously at the 
local, national, and international level; 

• Well-organized reporting activity able to evaluate progress 
and lessons learned.

After considering Healthy City’s overall structure and fea-
tures, the research has deepened the implementation and as-
sessment of the five-year phases (starting from 1988), designed 
to raise awareness among the different community levels and 
enhance local governments’ work in a matter of public health. 
In terms of availability of resources and outputs, the most pro-
lific phase was Phase V from 2009 to 2013. During these years, 
the Movement wanted to fully understand the benefits and the 
constraints deriving from the initiative to improve the operat-
ing frameworks and prepare actors for the next developments. 
The latter are presented only in terms of implementation prin-
ciples (especially Phase VII), thus avoiding arguing about offi-
cial results. However, the enduring and common detected gap 
lies between aspirations and outcomes and limitations in the 
coherence of the models behind action. The study evidences a 
mismatch between the formalization of general and universally 
recognized concepts and principles and their attendant applica-
tion, both from subjects’ and objects’ perspectives and process-
es (substantive and processual aspects). At this point, problems 
have been discussed, and the attention was put on the impor-
tance of generating proper actions to understand how specif-
ic healthy strategies could interact with more sectors involving 
both local public administrations and the community. Basically, 
a more formal organization of the system was required.

Therefore, the objective has been to transform such concep-
tual systems using a precise tool to define the main concepts 
related to the Healthy City idea and the relations among them 
that could be easily understood and shared. In this sense, the 
principle of Realism when designing ontology was satisfied (§ 
6.4). The steps have included the construction of a dedicated 
basis ontology. Ontology allows to build interpretative models 
of reality or decision-making processes of which it describes 
the procedure that starts from a strategy, moves on to a policy, 
and finally becomes operational action. In particular, the latter 
can be administrative procedures derived from the political and 
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technical component, or participatory processes in which citi-
zens, technicians, and politicians participate, and strictly tech-
nical interpretative models, essential for verifying possible con-
vergence or divergence’s elements.

To organize the hierarchy and mutual interactions among all 
the elements that compose the Healthy City’s domain, which 
corresponds to the first step of the ontology creation, the on-
tological approach designed by the high-level Basic Formal 
Ontology (BFO) has been selected (Reuse). BFO’s methodology 
applied to the study of the Healthy City gives consistent sup-
port in defining the first hierarchy of elements. BFO’s structure 
and interpretation of reality are built coherently and intuitively, 
and it has been chosen as a means of clarification and facilita-
tion. At the same time, the work is not intended to establish a 
pre-eminence of one tool for others. Considering such an ample 
domain, the perspective becomes flexible, and, starting from 
the same considerations, it is possible to provide more ontolog-
ical schemes (Perspectivalism). Healthy City's main entities are 
described and connected to the overall system following BFO’s 
subdivision. Moreover, through Protégé editor, it was possible 
to design a more linear structure and implement the ontology 
using OWL standard informatic language, making it freely acces-
sible and formal. Once the central skeleton has been developed, 
it becomes easier for users to approach the tool and intervene 
to specify the entities (Adequatism). Indeed, it allows obtaining 
information that can be particularly useful during the planning 
phase, such as the distribution of roles among the actors, the 
effects on the analyzed subsystem, and the assessment through 
indicators (Low-hanging fruit).

After building the ontology, authors and scholars will acquire 
enough knowledge to use this logical scheme to build represen-
tation tools, simulation models, and decision support systems 
(A balanced process between utility and realism). Represen-
tation tools are helpful for policies’ implementation and com-
munication to citizens, who must accept or adapt to the rules 
defined by a public administration. Furthermore, representation 
also constitutes an essential step in scientific fields, particu-
larly when different disciplines are involved. In this sense, the 
ontology can create a common basic language indispensable for 
making scholars with different backgrounds interact.

Conclusions
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Simulation models can be divided into two main categories: 
descriptive models and predictive models. HCO is the basis for 
a general descriptive model of Healthy City, and it can also be 
implemented as a predictive one, knowing that, in complex sys-
tems, previsions are influenced by the ‘surprise creation’ of the 
system itself. Moreover, according to the history of urban mod-
eling and use of data, it is well known that forecasts are credible 
when they define ‘possible scenarios’, which is what is neces-
sary to improve urban policies.

Decision Support Systems (DSS) are growing faster and fast-
er in urban management mainly because they have a continu-
ous interaction between planners (or designers, politicians, and 
scholars) and automatic systems. The ontology is fundamental 
to providing users with a scheme of all implications involved in 
specific decisions or issues. Of course, in this last case, the on-
tology should be flexible in letting users modify interactions be-
tween the elements according to their specific objectives. 

In conclusion, the developed ontology represents a prelimi-
nary phase of research that aims to improve the understanding 
of the Healthy City initiative to design and structure new formal-
izations using ontology tools while leaving space to further spe-
cific conceptualisations to be produced to support additional 
Healthy City entities and processes. The usefulness of the mod-
el has been demonstrated theoretically. Results show immedi-
ate opportunities for consolidating and sharing knowledge con-
cerning Healthy City initiatives to build new and more effective 
solutions. The work demands further follow-up developments 
(Open-ended process) in the form of specialized ontologies for 
specific processes and aspects concerning Healthy City. 





Abstract

Over the last few decades, the Healthy City concept has gained considerable 
attention by involving numerous research fields (sustainability, urban transfor-
mation, management, urban planning, health, social studies, etc.) and establish-
ing strategic objectives globally. The continuous and rapid growth of the urban 
population and the general deterioration of the environment caused by human 
activities have implied the extreme need to guarantee and maintain the role of 
cities as fundamental generators of good health.

Such a highly multidisciplinary and interdisciplinary approach pushes the 
concept of Healthy City into a complex system, within which it often appears 
difficult to effectively identify the set of correct and essential elements to be 
developed. With this in mind, the research aims to analyze Healthy City from 
an ontological point of view. Ontologies represent efficient tools that allow for 
more accessible communication and information integration between different 
sectors and actors. The main purposes consist of providing the thematic core 
of the general theory of Healthy City, and subsequently implementing the same 
through a structured ontological basis using, specifically, the Basic Formal On-
tology. The articulation and interpretation of phenomena through the BFO tool 
are consistent and intuitive. For this reason, it has been chosen as a means of 
clarification and facilitation.

The thesis intends to define a preliminary ontological schema to provide a 
proper formalization that can, at a later stage, outline the overall domain of the 
Healthy City. The ontology will accurately represent the Healthy City dimension 
linked to reality and make the different users involved in healthy urban process-
es understand the concepts included in it, and the concrete entities that these 
concepts represent.
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