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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: In the modern world, urban spaces, on the one hand,
Received 2023/08/22 and contemporary citizens, on the other hand, are heavily influenced by the effects of
Revised 2023/12/14 i smart and virtual spaces and technologies. Hence, it is pivotal to establish spaces that would
Accepted 2024/02/04 i simultaneously meet the health needs of contemporary humans and pay special attention
Available Online  2024/08/26 ito the smart dimensions of contemporary life. The concepts of a healthy city and a smart
i city are emerging ideas that were introduced towards the end of the twentieth century,
Keywords: gdriven by the rapid growth of urban populations and the resulting challenges, along with
Healthy City i economic and technological changes brought about by globalization. The concept of healthy
Smart City icities was developed within an initiative framework by the World Health Organization
Urban Space iand was introduced in the wake of the search for promoting health by a general entity of
Content Analysis ithe international sphere (Taylor, 2010). The concept of smart cities was also initiated by

Goeller Scorecard Etechnological companies in the private sector and refers to the utilization of innovations and

i technological sources in urban infrastructure and services. Accordingly, just as there are a

i large number of innovative approaches, there are common indicators used both in healthy

 cities and in smart cities. Assuming a general health priority, the subject of smartization in
e e oo urban space is regarded as a strategic objective, causing the fatality of pandemic and non-
i pandemic diseases to be fewer and thus helping to create a prosperous and competitive
i economy. The present study aims to explain the components affecting a smart and healthy
urban space and to provide a general conceptual framework in this connection.

ETHODS: From a goal perspective, the study was applied, and from the nature
H of information and its analytical perspective, it was qualitative, falling under
i documentary research. The present study was also considered a mixed research method.
{In this direction, the dimensions and components of a healthy and smart city, raised by
i professionals and experts, were first collected and were then coded by using content
éanalysis, leading to the determination of a general healthy and smart city framework.
iNext, the determined indicators were firstly incorporated and then scored and ranked
i by ten experts by using the five criteria of urban space scales, health and smartization
irelevance, easiness of access to information, measurability, and spatial diversity changes
ivia the Goeller scorecard method. Because the five criteria are not equally important,
§:the AHP method and Expert Choice software were used to assign weights to the criteria.
i To calculate the final score, the score of each indicator was multiplied by the weight of
§the relevant criterion, and then all the scores resulting from the indicators were added
i up, leading to a final score of 10. The indicators that received a score of higher than 5
%were selected and the “general conceptual framework of a healthy city with a smart city
iapproach” was explained. Finally, to control the quality of the extracted framework, the
i Cohen’s Kappa Index was used to compare the researcher’s view with an expert’s to finally
provide an ID of indicators.
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8 {F=INDINGS: The explained conceptual framework consisted of 5 economic, social,
managerial, physical and environmental dimensions, encompassing 12 components
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:and 52 indicators of a healthy and smart urban space. The economic dimension consists
i of the component of economic prosperity and the indicators of strengthening local
markets, tourism, and business diversity. The social dimension consists of the component
i of social communications with the indicators of social engagement, social and ethnic
plurality, participation in social life, the component of social facilities with the indicators of
i accessibility and the awareness-raising of cultural events, accessibility and the awareness-
raising of recreational events, access to sports amenities, access to welfare services, access
i to high-speed Internet, wireless coverage, and finally the component of health with the
indicators of access to healthy food, promoting bodily exercises, awareness-raising and
i training health principles, and access to healthcare services. The managerial dimension
i consists of the component of urban management that involves the indicators of cultural
i heritage preservation (regeneration), citizens’ satisfaction with urban management
performance, administrating the effective programs of garbage collecting and recycling
i and traffic management. The physical dimension consists of five components titled as
i accessibility with the indicators of access to public transportation, access to pedestrian
i zones, access to cycling paths, access to places of rest, access to green spaces, access to
clean public spaces, access to washrooms, access to parking lots, safety with the indicators
i of the safety of cycling paths, the safety of pedestrian zones, traffic safety, the quality of
i urban pathways, security with the indicators of lighting and illumination of urban spaces,
i 24-hour land uses, the new generation of rescue police, social monitoring (urban smart
%cameras), transportation with the indicators of various and diverse options of vehicles,
i providing the Internet in public transportation, timers indicating the time of arriving at
i the destination, the applications showing the position of the public vehicles, the quality
i of public transportation (using sensors to improve public mobility), non-motorized public
i transportation (EVs, hybrids, and scooters), and environmental design with the indictors
§of land use diversity, design proportionate to peoples’ needs, diverse greenery, the
i quality of urban furniture, and place attachment. The environmental dimension consists
i of two components of energy with the indicator of using renewable sources and the
i environmental quality with the indicators of air, sound, and visual quality, water quality,
and surface water collection and disposal.

ONCLUSION: According to the scores calculated, the environmental dimension with
a score of 9.4 held greater importance than other dimensions and should be paid

i special attention in urban planning and designing. As all indicators of environmental
i quality received a score of 9.9, a key requirement for creating a healthy urban space with a
smart city approach is to focus on air and water quality, reduce sound and visual pollution,
i and manage and collect surface waters effectively. The physical dimension with a score
i of 8.6 ranked second, followed by the social dimension (a score of 8), and economic and
managerial dimensions with scores of 7.6 and 6.9, respectively.

i HIGHLIGHTS:

- Considering both the components of a healthy city and a smart city.

i - Introducing healthy and smart city criteria, especially in the scale of urban space.
i - Explaining the conceptual framework of a healthy and smart urban space.
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First stage

Analyzing the main concepts of research

Aggregation of extracted indicators

Selection of specific research indicators

Fig. 1. Research process
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Fig. 2. Research methodology
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Table 2. Part of the table of documentation and coding of the indicators of Smart city
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Fig. 3. Dimensions and components of Healthy city and Smart city

a5 e

1l B D st QJ,.Q_m — P g— )|_.34u
LS)[LQ-Q L)‘)-“" ‘6)LQT duob‘o 4 ‘S-w):.wé QILQ‘
l_g S el TQS ‘_gl.bk)a}u )‘ °5)j L)‘ ey
4 l_Qj Lg)_:fo)’k\}‘ cbls G)L"’] slaosls )1 oola !
..))‘0 Sg—>9 Lr....c Q)H

Jlome (ol omi bdd £ 9mid Ol i —peixiy jlao

—bad Gl g o9 el (o 2 jtate a4
o 59— slo los conl a Sola s a9 Ly

5 el il Jdow g, L e il 000
b Lo Lo “*wgoﬁ_ujl S8l 5l eslaiwl Ly
ey Al dn A g L a5 o Jgus
0d— ct.a_u:l.?r.a ’,"\ )_:‘).’3 ’,\ )‘ )_.5955 \VLS)lf)LMJl)
M‘ 00— u_:LC) L{buaLaB )é LS)lf)LAAJ RN sw‘

blie sl ©)90 e ;IS Sl

‘195_3].4 le&u LS‘LQ)LM ‘rALQJ ol 00 p_:.L:.».:
VYA 5 b lagysiw jo bl ol a
wj,m).g‘_wngl_w).g‘_woa_wLmlraLcua}l_u
Gap aslas s I8 s Sde e il slacays) jo
PSR LSS IS o] DU S SR | S P W ) R
wlwls )5 b SC oS ey a SE VYA o sl s

ple a5 VYA slass g W0 d aood (2>l
Shitel S g el s a0 dieige Wl i
e g bl et ld I S e (e
waz—io olasy Ly bLg )l o dlaay 35 oy, ol 5o
0ad (ganddy o liienl g o ulowly Lol
Sl 5 4y S deay S 4, hwgle (ululy
a5 ;58 SO ,Sbles e le s, b 09 o
slean 55 coul (ool I 7, b) 4y 35 SO, Sbhles
Lf’b))‘ Sy 03— uL?u.:‘ ‘_gLﬁ)Lu.n ‘Jul_w‘).: Lo
e ple gy Sl esliinl Ly palplis 0 5 o0 13
LRI SR S PN PINERT
bzl Sl dm pm le () izren 8 S
ML.A s )5_la.>~| e Liso Lgl_m)L“..a.c 6|)_> Q_QOGA
Zebardast, 2009: 11-) 05 oy xd Sj5 oy o
5l oS le imgh ol 4080 sla,lee (12
o=l 3l Boe i et gludd (o - Jgl Hlome
oo Laxl gl ali g 0090 (6 i slad wl e
HGeo—igh 9 Cuadlmu )0 G gb g0 — g0 Hlpre
S 2 6l g GRS 36 S s sl e
Sloms a4 adly o i bls Ccsdge ol (Gliaiign

M o

LR |

c
e
[l
[ D
I’
G
I

\o
(74




99

1

9
. a
) J
q

k)

9

&)

s

191170 Olmio /1 0 5lods - 10 0599 1 Fo¥ (bl g 4l

RUL R

03,51 0 Jso o cablice sl Jslw 5| glaS 4o
ol sliel a8 s s OY s 4o el ous
b glaas s oo aw0s 2ty 0 5l Lo
ol Ll i Ben 0B 5,505, L ol (500
15 LT el ol e dmy csiiin mles sloas s

G S KA PN g

g gasd)8 1,8 goniw 090 4l gladisls
R{ NS I VRV E ) JURFISR WIS g Py g I FU 3 L
©d abgpe lane b9 50 ALl o ltel ( Sl
Ll ) ol ol ool a0
Vo=l Sl S e et e S S00SG
5 ot e Jan ) (gt sl 4l
allas Gan o sl 5 Jlne o S

Table 3. Weight of the 5 screening criteria

Screening Urban space Subjectivity in health and Measurable Ease of access to Changes in spatial
criteria scale smart information diversity
Weight 0.400 0.395 0.048 0.128 0.029

Inconsistency = 0.009

Table 4. Method of scoring indicators in Goeller Scorecard

Shape equivalent

— -

Quantitative equivalent

otk g

Score Very much Alot

Average Lo

2

Very little

Table 5. Part of Goeller Scorecard model by separating each criterion and target indicators of the study in a network
of intersecting cells

General lndlgﬁfgg gift;? healthy and Criteria for screening indicators and the importance coefficient of each criterion §
S o
Urban space Subjectivity in health Ease of access to Changes in § b
2 . Measurable N N A ) 2%
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International cooperation
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Fig. 4. Score of the final indicators of healthy urban space with smart city approach
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Fig. 5. Conceptual framework of healthy urban space with smart city approach
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Table 6. Cohen’s Kappa Index values

Index Value Asympotic Satndard Error @ Approximate Significance
Measure of Agreement Kappa 0.875 0.049 0.000
N of valid Cases 52

2 Not assuming the null hypothesis.
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Table 7. Operational definition of specific indicators of a healthy urban space with a smart city approach

Row Indicators Operational definition of indicators How to measure Index Index
the index type direction
1 Strengthening local Establishing daily, weekly, etc. markets to sell and supply Objective Qualitative  Positive
markets local products
2 Tourism The presence of tourist attractions and tourist tours in the Objective Qualitative  Positive
area, shops selling souvenirs and handicrafts, the presence of
digital signs.
3 Business diversity The existence of diverse businesses that are compatible with Objective Qualitative  Positive
the scale of the urban spaces
4 Participation in social life Existence of spaces for the presence and communication of Mental Qualitative  Positive
people with each other in the urban spaces
5 Social & ethnic plurality The existence of people with different ethnicities and social Objective Qualitative  Positive
characteristics
6 Social engagement People's willingness to attend and participate actively and Mental Qualitative  Positive
consciously in economic, social, cultural and urban life
activities
7 Access to cultural events The presence of smart boards or applications to inform Mental Qualitative  Positive
cultural events
8 Access to recreational The presence of smart boards or applications to inform about Mental Qualitative  Positive
events recreational events
9 Access to sports amenities Access to spaces for people to do sports activities Mental Qualitative  Positive
10 Access to welfare services Access to hotels, theaters, banks, post offices, libraries Mental Qualitative Positive
11 Access to high-speed Access to high-speed Internet in urban spaces Objective Qualitative  Positive
Internet
12 Wireless coverage Wireless coverage in urban spaces Objective Qualitative  Positive
13 Access to healthy food Availability of affordable and nutritious food options Objective Qualitative  Positive
14 Promoting bodily exercises Facilitating the presence of people in urban spaces and Mental Qualitative  Positive
encouraging them to walk (sidewalks)
15 Teaching health principles The presence of smart boards or applications to inform and Mental Qualitative  Positive
teach health principles
16 Access to healthcare Easy access to health care services (emergency room or Mental Qualitative  Positive
services outpatient centers) and the presence of signs or smart
applications for navigation, the possibility of emergency and
rescue vehicles in urban areas
17 Cultural heritage Continuous repair and restoration and proper protection of Objective Qualitative  Positive
preservation historical buildings and elements
18 Citizens’ satisfaction The presence of digital tools to record and collect feedback Mental Qualitative  Positive
from citizens in urban spaces
19 Collecting and recycling The existence of trash cans with different colors to separate  Objective /Mental ~ Qualitative  Positive
garbage waste and equipped with the Internet of Things with sensors
to optimize waste collection programs, the presence of special
bins for cigarette butts
20 Traffic management Existence of real-time traffic monitoring systems Objective Qualitative  Positive
21 Access to public Easy access to public transportation stations and the presence Mental Qualitative  Positive
transportation of signs or smart applications for navigation
22 Access to pedestrian zones Easy access to footpaths and the presence of signs or smart Mental Qualitative  Positive
applications for navigation
23 Access to cycling paths Easy access to bicycle paths and the presence of signs or Mental Qualitative  Positive
smart applications for routing
24 Access to places of rest Easy access to places to sit and relax Mental Qualitative  Positive
25 Access to green spaces Easy access to green spaces Mental Qualitative  Positive
26 Access to clean public Cleanliness of urban spaces and easy access to them Mental Qualitative  Positive
spaces
27 Access to WCs The existence of sanitary facilities in the urban space and easy Mental Qualitative  Positive
access to them
28 Access to parking lots Real-time parking availability information (smart Objective Qualitative  Positive
applications), smart parking meters, smart parking lots
29 Safety of cycling paths The existence of smart boards, digital signs, safety warnings Objective Qualitative  Positive
for cyclists, separation of bicycle paths from pedestrians and
cyclists
30 Safety of pedestrian zones The existence of smart boards, digital signs, safety warnings Objective Qualitative  Positive

for pedestrians, separation of pedestrian paths from bicycles
and riders
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Table 7. Operational definition of specific indicators of a healthy urban space with a smart city approach

Row Indicators Operational definition of indicators How to measure Index Index
the index type direction
31 Traffic safety The presence of smart signs, digital signs, safety warnings for Objective Qualitative  Positive
riders, the presence of places for pedestrians and bicycles to
Cross
32 Quiality of urban pathways Roads with suitable surfaces for riding, walking and cycling ~ Objective /Mental ~ Qualitative  Positive
33 Lighting and illumination The existence of intelligent lighting equipment for urban Objective /Mental ~ Qualitative  Positive
of urban space roads and satisfaction with the lighting of the urban space
34 24-hour land uses The existence of 24-hour and active users Objective Qualitative  Positive
35 New generation of rescue The presence of police forces and police kiosks Objective Qualitative  Positive
police
36 Surveillance The existence of urban smart cameras to monitor the urban Objective Qualitative  Positive
space and reduce crime
37 Various transportation The presence of various public transportation options (taxi, Objective Qualitative  Positive
options tram, subway, bus, etc.)
38 Providing internet in public Providing free internet in public transport Objective Qualitative  Positive
transport
39 Timers indicating the time The presence of smart boards or applications to estimate the Objective Qualitative  Positive
of arriving at the approximate travel time
destination
40 Showing the position of the The presence of signs or smart applications in public Objective Qualitative  Positive
public vehicles transportation stations indicating the location of public
vehicles or their arrival time at the station
41 Quality of public The use of sensors and cameras in public transport, the Objective Qualitative  Positive
transportation possibility of predicting alternative routes during traffic
42 Non-motorized public Access to shared bike stations, e-scooters and electric public Objective Qualitative  Positive
transportation transportation
43 Land use diversity Variety of compatible uses in urban space scale Objective Qualitative  Positive
44 Design proportionate to Attention to the needs of special groups such as the disabled, ~ Objective /Mental ~ Qualitative ~ Positive
peoples’ needs children, the elderly and women
45 Diverse greenery Diversity of vegetation and landscaping Objective Qualitative  Positive
46 Quiality of urban furniture Smart benches, solar charging stations, smart trash cans, Objective /Mental ~ Qualitative  Positive
variety of lighting and lighting elements.
47 Place attachment Using AR and VR technologies for urban storytelling, digital Mental Qualitative  Positive
or interactive art that responds to the environment or audience
48 Using renewable sources Using renewable resources such as solar panels to provide Objective Qualitative  Positive
energy in the urban space
49 Air quality The presence of smart air quality control systems and displays Objective Qualitative  Positive
50 Sound & visual quality Reducing disturbing noises and paying attention to the walls Objective Qualitative  Negative
and urban landscape
51 Water quality Access to safe drinking water Objective Qualitative  Positive
52 Surface water collection & The presence of covered and safe canals and streams to Objective Qualitative  Positive

disposal

collect and direct surface water

Table 8. Importance of indicators, criterias and dimensions

Score of components in 5 dimensions

Score of the indicators in the components

Managerial
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Table 8. Importance of indicators, criterias and dimensions

Score of components in 5 dimensions

Score of the indicators in the components

Energy

we

Final score of the 5 dimensions
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11. Alberto De Marco

12. Giulio Mangano

13. Lidiane Aparecida Alves

14. Morgan Mouton

15. Analytic Hierarchy Process (AHP)
16. Expert Choice

17. Inconsistency
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