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INTRODUCTION 
In the last decades, the topic of the quality of the built 
environment has become a more and more central issue 
of urban public policy actions in most European govern-
ments and a fundamental concern to many scholars. The 
quality of built environment is a multidimensional no-
tion, as it deals with the land use patterns and mix the spa-
tial and temporal distribution of activities, the accessibil-
ity to services, open spaces and green areas, the air quality, 
the arrangement and appearance of the physical elements 
of urban design.1-5

Research in planning, urban design, and public health 
has explored the relationship among physical and envi-
ronmental variables, individuals’ behaviours and wellbe-
ing.6 Studies based on comparison among urban neigh-
bourhoods suggest that a daily moderate physical activity, 
as walking and cycling,7,8 is higher in dense, connected, 
and mixed neighbourhoods than in low-density, poorly 
connected, and single land use.9

Within this context, the paper focuses on the concept 
of urban quality under the perspective of urban design, 
meant as the subject area that is concerned with all the 
constituent physical parts of the built environment which 
make up the public domain; the relationship among space, 
pattern of movements and activities, the functioning of 
these space networks, their role as a social venue.10-13 The 
notion that urban design, in addition to the visual and 
perceptual impact of built and unbuilt space, deals much 
more with its social, environmental, and functional di-
mensions is more recent.14,15

According to this conceptualisation, the British, American, 
and North-European urban design literature has identified 
several criteria responsible for the quality of urban environ-
ment, mainly related to the following aspects: accessibility 
to public transport, supply of services,16 quality of public 
spaces (liveability, vitality, identity, and sense of place).17-20

The performances of built environment against those cri-
teria should be considered as the main drivers of the qual-
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ABSTRACT
Starting from a growing interest for urban neighbourhood health ef-
fects, the purpose of this paper is to suggest a multi-methodological 
approach for providing a comprehensive evaluation of the quality of 
open spaces under the urban design perspective. Despite the grow-
ing body of research and empirical evidence about the relationship 
among quality of built environment and public health, there is still 
a lack of studies on urban quality assessment. This paper brings for-
ward a multi-methodological approach for assessing the quality of 
open spaces by the assignment of a composite score. The study com-
bines Geographic Information Systems (GIS) and Multi-Attribute 
Value Theory (MAVT) with the aim of proposing urban quality 
maps. Open spaces, including green and walkable areas, streets and 
squares are evaluated with respect to the following attributes: acces-
sibility, liveability, vitality, and identity. The urban quality maps pro-
vide a robust basis to run different kind of analysis and to support 
cross-sectorial policies towards the improvement of public health.
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RIASSUNTO
A partire dal crescente interesse per gli effetti dell’ambiente costruito 
sulla salute pubblica, il presente contributo propone un approccio 
multimetodologico per la valutazione della qualità degli spazi aperti 
pubblici dal punto di vista disciplinare dello urban design. Nono-
stante la relazione tra componenti ambientali, stili di vita e salute sia 
approfonditamente trattata nella letteratura scientifica e si sia conso-
lidata nella concezione di un modello sociale di salute ampiamente 
riconosciuto, ancora pochi sono gli studi volti a fornire un metodo 
di misurazione della qualità urbana in una logica transdisciplinare. 
In questo contesto, l’articolo presenta un modello di valutazione 
basato sull’uso combinato dei sistemi informativi geografici (GIS) 
e della teoria del valore multiattributo (MAVT), con l’obiettivo di 
assegnare un punteggio composito di qualità urbana e di generare 
mappe di valore. Gli spazi aperti pubblici – aree verdi, piazza, strade 
e percorsi ciclo-pedonali – sono valutati in riferimento ai criteri di 
accessibilità, vivibilità, vitalità e identità.
In particolare, le mappe, oltre a mostrare la distribuzione spazia-
le delle variabili che determinano la qualità urbana, possono essere 
considerate come base conoscitiva utile a informare politiche inte-
grate per il miglioramento della salute pubblica.

Parole chiave: urban design, valutazione, salute pubblica, qualità degli 
spazi pubblici
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nite and discrete set of alternative options that have to be 
evaluated on the basis of conflicting objectives. For any 
given objective, one or more different attributes, which 
typically have different measurement scales, has to be 
identified in order to measure the performance in relation 
to that objective.29 By being able to handle quantitative 
as well as qualitative data, MAVT plays a vital role in the 
field of environmental decision-making, where many as-
pects are often intangible.
The intention of MAVT is to construct a mean to associ-
ate a real number with each alternative, in order to pro-
duce a preference order of the alternatives consistent with 
the decision-maker value judgments. To do this, MAVT 
assumes that in every decision problem a real value func-
tion exists and it represents the preference of the deci-
sion-maker. This function is used to transform the evalu-
ation of each alternative option on considered attributes 
into one single value. The alternative with the best value is 
then pointed out as the best.
From a methodological point of view, the process to be 
followed to build a MAVT model consists of six funda-
mental steps.
The first step is related to the definition and structuring 
of the fundamental objective and related attributes. Ob-
jectives are «statements of something that one desires to 
achieve»30 and they depend on the problem to be ana-
lysed, on the actors involved in the decision process, and 
on the environment in which the decision process takes 
place. The degree to which objectives are achieved is meas-
ured through a set of attributes, which may be natural (fol-
lowing directly from the definition of the objective), con-
structed (specifying a finite number of degrees to which 
objectives are met), and proxy (only indirectly linked to 
the definition of the objective).31

The second step consists in identifying and creating alter-
native options. The alternatives are the potential solutions 
to the decision problem. Methods and models, such as vi-
sioning, problem structuring methods, and scenario plan-
ning, can help to promote creativity for the generation of 
good strategies and strategic options.
The third phase is related to the assessment of the scores 
for each alternative in terms of each attribute. The per-
formances of each alternative specify for each attribute 
the outcome of the alternative. In some cases, the per-
formances are readily available, in some other cases they 
have to be computed or estimated ad hoc for the prob-
lem at hand.
The fourth step concerns modelling preferences and val-
ue trade-offs. Besides the multi-attribute profiles under 
evaluation (i.e., the decision alternatives), the informa-
tion items that play a role in a multi-attribute value func-

ity of open spaces.21 Thus, improvements in quality of 
open spaces are supposed to generate potential benefits 
for local communities,22 both direct as increased proper-
tie value, and indirect, as social, aesthetic, and other non-
market values that typically characterise public goods. The 
positive health effects provided by urban quality improve-
ment can be included in the last category.

OBJECTIVES 
The aim of this paper is to provide a comprehensive mul-
ti-methodological approach for evaluating quality of built 
environment under the urban design perspective. Among 
the three dimensions of the quality of built environment – 
accessibility, supply of services, and quality of open spac-
es – most of the attention is paid to the latter, given its 
health effects. By the combined use of Geographic Infor-
mation Systems (GIS) and Multi-Attribute Value Theo-
ry (MAVT), the paper proposes an evaluation framework 
based on those physical, spatial, and social aspects of open 
spaces, in order to define urban quality maps. These rep-
resentations of the spatial distribution of the criteria re-
sponsible for built environment quality offer a way to feed 
different perspectives on environmental issues to public 
health debate and policies. 

MATERIALS AND METHODS
Urban quality is a multi-faceted and multi-disciplinary 
subject, including issues related to liveability, quality of 
life, and sustainability. In spite of these different elements, 
a central factor in all the aforementioned approaches is 
the attention towards the relationship between individ-
uals and environment when reflecting on urban quality. 
Moreover, it can be noticed that, in addition to the aspects 
emerging from the British, American, and North-Europe-
an tradition of studies and practices,23-25 the notion of ur-
ban quality includes the supply of services, mostly devel-
oped in the Mediterranean planning culture of Countries, 
such as Italy and France.26

The multi-disciplinarity of the concept, the dual core di-
mension of men and nature, the existence of different 
scales make the urban quality a complex concept.27 For 
this reason, in order to address decision problems in the 
context of urban quality, multi-objectives and multi-levels 
approaches have been proposed.28

In the light of these considerations, the present paper fo-
cuses on the experimentation of a multi-dimensional evalu-
ation model to assess urban quality. In particular, the pro-
posed model is based on a multi-methodological approach, 
which considers the combined use of a spatial analysis de-
veloped by GIS to collect and process data and MAVT.
MAVT can be used to address problems that involve a fi-
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tion model are the marginal value functions, the weights, 
and the multi-attribute value function which associates an 
overall value with each alternative.
Finally, the fifth step is related to the ranking of the alter-
natives.
MAVT includes different aggregation models, but the 
simplest and most used is the additive one, as represented 
in equation (1):

V(a) = Σwi x vi(ai) (1)

where
V(a) is the overall value of alternative a;
vi(ai) is the single attribute value function reflecting alter-
native a’s performance on attribute i;
wi is the trade-off ration among attributes.

In MAVT a very important phase refers to the modelling 
of the trade-offs. For this purpose, the Swing method,32 
that allows to define the importance of the attributes of 
the decision problem, can be employed. The method asks 
to value each improvement from the lowest to the highest 
level of each attribute by using a reference state in which 
all attributes are at their worst level and by asking the inter-
viewee to assign points (e.g., in the range 0-100) in order 
to states in which one attribute moves to the best state at 
a time. The weights are then proportional to these values.
As previously stated, the model proposed in the present 
application, being based on the combined use of MAVT 
and GIS, allows to generate a Spatial Decision Support 
System (SDSS) for the evaluation of urban quality. SDSSs 

are explicitly designed to support a decision research pro-
cess for complex spatial problems. In particular, SDSSs 
provide a framework to integrate database management 
systems with analytical models, graphical display and tab-
ular reporting capabilities, and the expert knowledge of 
decision-makers.33

RESULTS
The multi-methodological approach used to provide ur-
ban quality evaluation at neighbourhood level is based on 
the taxonomy described in figure 1.
According to different dimensions and meanings of urban 
quality, its decomposition in a hierarchical structure, di-
vided into criteria and subcriteria, represents a way to face 
the complexity.
Even though all the three components of urban quality 
are relevant, the paper focuses more on the analysis of the 
open spaces, given their impact on public health, than on 
the accessibility and supply of services, whose evaluation 
procedure is shortly described.
More thoroughly, the open spaces at neighbourhood level 
are evaluated with reference to:
n	 the organisation and conformation of open spaces 
(roads, green areas, and squares);
n	 the liveability in terms of elements enhancing com-
fort (i.e., furniture, trees, playground, etc.) and protection 
(i.e., protection against weather conditions, traffic, etc.);
n	 the vitality, meant as the presence of activities and their 
functional character;
n	 the identity, which is related to the sense of place and to 
environmental aspects.

URBAN QUALITY

SUPPLY 
OF SERVICES

ACCESSIBILITY TO 
PUBLIC TRANSPORTS

QUALITY 
OF OPEN SPACES

ACCESSIBILITY TO:
> basic education <

> civic services <
> religious services <
> private services <
> urban services <

ACCESSIBILITY TO:
> train stations < 

> underground stations <
> bus stops <
> tram stops <

ACCESSIBILITY TO:
> green areas <

> squares <

LIVEABILITY
VITALITY
IDENTITY

WALKABILITY

Figure 1. Hierarchical conceptualisation  
of urban quality.
Figura 1. Concettualizzazione gerarchica  
della qualità urbana.
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port and supply of services) have been evaluated by the 
identification of the spatial coverage of the facilities with-
in the analysed neighbourhood. The procedure has been 
structured into subsequent steps, starting from the iden-
tification of the analysed facilities and moving to the rep-
resentation of the buffer areas of the facilities, using the 
ped-shed technique. The ped-sheds are maps showing 
the actual covered area within a certain time-walking dis-
tance from any centre (in this case, a public transport sta-
tion/stop or a public service). The ped-shed catchment 
is a simple technique for comparative evaluation about 
the ease to move to and from facilities through a spe-
cific urban area. Concerning the public transports, the 
elements that have been taken into consideration are: 
train stations, underground stations, bus stops, and tram 
stops. The public services that have been considered for 
the analysis are: basic education services (such as nurs-
eries, kindergartens, primary schools and first secondary 
schools, universities), civic services (administrative and 

The evaluation of urban quality entails both a compos-
ite measure and a disaggregated one. Since urban quality 
results from person-environment relations, the measure-
ment of the sub-attribute requires the use of objective and 
physical measure as well as the identification of subjective 
perceptions toward the urban space.
According to urban design tradition, the identified sub-
jective features of open spaces analysis are related to the 
dimensions of liveability, vitality, and identity; while ob-
jective features are the one related to accessibility to pub-
lic transports, supply of services34 in accordance with the 
Italian tradition of urban planning public services.
Following the previously-described methodology, the first 
step of the evaluation of urban quality is the discretisation 
of the neighbourhood under investigation in order to di-
vide the space into cells of a pace of 50 metres and to move 
from a qualitative representation of the space to a quanti-
tative representation based on the urban quality cells.
The first two criteria (i.e., accessibility to public trans-

Figure 2. Output of the ped-shed analysis for accessibility and supply of services evaluation.
Figura 2. Risultato dell’analisi ped-shed per la valutazione dell’accessibilità ai mezzi di trasporto pubblici e della dotazione dei servizi pubblici.

SUPPLY OF SERVICES

PUBLIC TRANSPORTS
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cultural centres such as library, exposition spaces, mu-
seums, theatres, health care facilities, etc.),35-37 religious 
services (churches and youth centres), and private servic-
es (drugstores and post offices). Then, buffer areas have 
been defined according to the relevance of every facility. 
The more relevant elements on the territory, in terms of 
use and attractiveness, created a bigger buffer, whereas 
the facilities which are less attractive and more distribut-
ed across the territory have a smaller buffer. In this way it 
is possible to differentiate the facilities according to their 
attractiveness. The buffers are obtained through the ped-
shed analysis, which calculates all the location that can be 
reached in a determined time from the analysed point. 
Thanks to ped-shed, it is possible to identify how much 
land is accessible and how accessibility varies with imped-
ance. Once all buffer areas are created, it will be possible 
to assign a score to each cell containing a portion of the 
ped-shed area; this score varies according to the type of 
facilities (figure 2). Even in this case, higher weight has 
been assigned to those facilities that have a preeminent 
role and relevance in the territory. Therefore, weights al-
low differentiating the services according to their territo-
rial relevance in compliance with the indication given by 
the literature analysis.
On the other hand, the quality of open spaces has been 

evaluated on a more detailed scale, looking at each open 
space of the analysed neighbourhood.
Table 1 indicates how such criteria have been divided into 
relevant underlining criteria and sub-criteria useful to op-
eratively analyse the open spaces sub-criteria.
Some of the sub-criteria refer to physical aspects of the 
space (i.e., the one related to liveability), whereas others 
refer to the relation existing between the users and the 
space itself (i.e., vitality, that considers the uses that take 
place in an open space and the displaced activities). Iden-
tity, usually referred to intangible elements, in this case 
is referred to the architectural elements that are recog-
nised for having an intrinsic cultural and symbolic val-
ue and that produce a sense of socially recognised belong-
ing. Once all the sub-criteria have been identified, surveys 
have been carried out with the aim of describing the open 
spaces according to the listed sub-criteria. 
Open spaces, such as green areas, streets with their side-
walks and squares, have been described, checking the pres-
ence of each sub-criterion. Score assignment has been sup-
ported through a direct survey by pictures and schematic 
representations of the open space, in order to define an 
open space profile, based on qualitative criteria. In the ex-
ample in figure 3, it is showed an evaluation card of livea-
bility, with pictures and a schematic representation of the 

CRITERIA SUB-CRITERIA DESCRIPTION

Presence and accessibility to open spaces

Green areas <2,000 m2

2,000 m2<Green areas <5,000 m2

Green areas>5,000 m2

Walkable paths

Liveability

Comfort

Trees
Natural elements
Benches
Lights
Aesthetics
Furniture

Protection

From meteorological conditions
From criminal events
From traffic and pollution
Furniture

Vitality

Activities
Space for special uses
Functional mix ground floor
Activities h 24

Use

Identifiable accesses
Adaptability
Relation with the context
No barriers

Identity

Sense of place
Symbolic buildings for public uses
Landmarks

Environment
Noise
Decay
Risk perception

Table 1. Decision tree of the quality of open spaces.
Tabella 1. Albero decisionale della qualità degli spazi aperti.
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green area under investigation, added to the list of the sub-
criteria whose presence is verified by a dummy variable. 
Furthermore, according to the MAVT methodology, a val-
ue function for each attribute has been defined. This val-
ue function allows scaling the indicators between 0 and 1 
in order to aggregate non-commensurable items (figure 3). 
In particular, a value of 1 indicates the best available per-
formance and a high objective achievement, while a value 
of zero denotes the worst performance. Once the cells have 
been evaluated, it is necessary to define the importance of 
the different attributes of the decision problem. In this case, 
the Swing method has been applied making use of a panel 
of experts with expertise in the field of urban sociology, ur-
ban design, and environmental economics. The single at-
tribute value functions have then been aggregated using the 
obtained set of weights and additive assumptions to calcu-
late the total value of the specific cells.

DISCUSSION
Through the process of assessment of accessibility to pub-
lic transport, supply of services, and quality of open spac-
es, it has been possible to produce urban quality maps, 
each one representative of the selected criteria. The maps 
have been produced on the basis of the assignment to the 
cells of the urban quality matrix of the standardised score 
achieved by the use of ped-shed analysis (in the case of ac-
cessibility to public transports and supply of services) and 
MAVT procedures (in the case of the open spaces). This 
procedure allows a discrete representation of the accessi-

Figure 3. Example of the evaluation card for the criterion liveability.
Figura 3. Esempio di scheda di valutazione per il criterio della vivibilità.

LEGEND

Park

Furniture

Natural elements

Buildings

COMFORT
Trees: 1
Benches: 1
Aesthetics: 1
Natural elements: 1
Lights: 1
Furniture: 1

PROTECTION
From meteorological 
conditions: 0

From traffic and pollution: 1

From criminal events: 1

0.010-0.013

0.014-0.021

0.022-0.043

0.044-0.100

0.101-0.251

0.252-0.651

LEGEND
Quality of open space scores

Figure 4. The map of open space quality.
Figura 4. Mappa della qualità degli spazi aperti.
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bility to public transport, supply of services, and quality 
of open spaces, and provides an overview of the distribu-
tion and of the intensity of these aspects in the neighbour-
hoods under investigation.
On one side, the open space quality map gives a compre-
hensive overview of the distribution of open spaces; on 
the other, it shows how open spaces are differentiated ac-
cording to their performances in terms of liveability, vital-
ity, and identity (figure 4). The darker areas show the cells 
that have higher standardised quality scores, thus includ-
ing better organised and more attractive and active open 
spaces than the lighter ones.
Although liveability, vitality, and identity have been 
summed up passing from the qualitative evaluation to the 
quantitative one in order to provide a composite score of 
open space quality, it is possible to display them separate-
ly, having detailed maps for each aspect and so evaluat-
ing the performances from the point of view of the physi-
cal and functional elements or from the point of view of 
the uses and activities performed in the spaces. The disag-
gregation of the results seems to be useful to explore the 
health effects of open spaces, as it allows a more precise 
identification of the characteristics of each space, show-
ing their specific performances in terms of ease of move-
ment, activities, and spatial organisation. Furthermore, it 
consents to point out the criticalities of low-quality open 
spaces, thus, making future interventions more direct and 
effective. 
For a comprehensive evaluation of urban quality, even 
other aspects. should be taken into account. This is the 
case of the social and health services, which play a cru-
cial role in defining the performance of innovative and 
smart cities with reference to urban quality.38 As a future 
research perspective, it would be interesting to expand the 
model including the social and health services in order to 
provide a more complete framework for addressing public 
health decision problems. 
More generally, the application illustrated in the present 
paper shows a multi-dimensional evaluation framework 
that could be used to address urban plans and programmes 
towards the enhancement of health performances.2,39

The results of the evaluation could be useful for many 
purposes:
n	 by means of the evaluation tool it would be possible to 
provide an overall score of health performances of urban 
programmes and plans;
n	 the results could be employed to support the assess-
ment activity of the Local Health Authorities, which are 
committed to express an opinion about the impacts of ur-
ban plans and programmes on health;
n	 the evaluation could support urban planners by provid-
ing them with a clear and effective benchmark as a starting 
point for boosting built environment improvement under 
the health and well-being perspective.
According to a long-term perspective, it is expected that a 
wide use of such an assessment tool will provide a better 
knowledge about the multidimensional nature of urban 
health, its all constituents, and their combined effect over 
time, and that it will give a relevant contribution for bet-
ter integrating public health concerns into planning pro-
cesses.40

CONCLUSIONS
Starting from the acknowledgement of built environment 
health effects, the article proposes a combined use of dif-
ferent evaluation techniques with the aim of providing ev-
idence for supporting health surveillance.
The evaluation of the constituent physical parts of neigh-
bourhoods, with limitations due to the exclusion of subjec-
tive and perceptual aspects, should be consider as the first 
step for understanding their causal effects on health and 
the consequent policy implications. Different built envi-
ronment quality across neighbourhoods depend on physi-
cal form of communities as well on external economic and 
social factors, that planning policies, together with public 
health policies, might consider in order to maximize the 
benefits on health. Furthermore, the paper suggests a cross-
discipline perspective for investigating the environmental 
correlates of urban active lifestyle as the key for effective ac-
tions towards public health improvement.

Conflict of interest disclosure: the authors declare they have no con-
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