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Abstract

Problem statement: The concept of “city”” and the relationship between cities and their environment

remain contentious issues within the current body of research. The introduction of the concept of “eco-
comfort”, which simultaneously addresses both subjective and objective dimensions, has offered a
novel avenue for advancing environmental knowledge, particularly in the realm of urban planning. The
present study seeks to address the following question: How can we achieve “eco-comfort” criteria by
differentiating between the concepts of “eco-comfort” and “livability” in the fields of environmental
sciences, urban planning, and urban development? What insights do experts in this area provide?
Research objective: This research aims to define and distinguish between the concepts of “livability”
and “eco-comfort,” while systematically reviewing and reformulating eco-comfort criteria based on
expert opinions. The goal is to establish a conceptual framework that can be integrated with other novel
concepts related to urban development.

Research method: The research is based on Highperformance Architecture Theory to outline a concept
for future cities, the present study used a systematic review, three-round Delphi method, and Shannon
technique to formulate, scrutinize, and refine eco-comfort criteria, taking into account the conceptual
hierarchy, which includes goal, approach, strategy, structure, component, criterion, and indicator.
Conclusion: The results reveal that eco-comfort, encompassing 16 criteria developed, is a multifaceted
concept that is not limited to the notion of livability. The weighting of these criteria using Shannon
entropy indicates that criteria such as spatial justice, green transportation network, and efficient
governance substantially influence the eco-comfort structure of a city. This suggests that achieving
eco-comfort in urban spaces necessitates an alignment between physical components and socio-
cultural values, supported by effective governance. The findings not only offer an operational model for
assessing the eco-comfort of cities but also create opportunities for thoughtfully developing political and
physical interventions to enhance it.

Keywords: Urban Planning, Highperformance Architecture Theory, Livability, Eco-Comfort,
Environmental Sustainability.
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Introduction

Urbanization, one of the most significant social
developments of the modern era, has experienced
remarkable growth over time. Since the mid-18th century,
both the global population and the rate of urbanization
have seen substantial increases. In 1750, the world
population stood at approximately 790 million, with less
than 10 percent residing in urban areas. By 1900, this
number had risen to 1. 65 billion people, with urbanization
reaching 15 percent. In 2000, the world population
grew to 6. 12 billion, with 47 percent living in urban
environments. As of 2023, the global population is around
8.% billion, with 57 percent living in cities. Projections
suggest that by 2050, the population will reach 9.7 billion
people, with 68 percent of them residing in urban areas,
and by 2100, the global population is expected to be about
10. 4 billion, with 85 percent living in cities (Department
of Economic and Social Affairs, Population Division,
2022). This rapid transformation in settlement patterns is a
distinctive characteristic that sets the human species apart
from others.

In large cities, urban centers face numerous challenges,
including heightened crime and delinquency, corruption,
bribery, organized crime, drug trafficking, and prostitution
(Latifietal.,2024; World DevelopmentReport,2011). These
issues are likely to escalate and become unmanageable,
particularly when cities confront natural or man-made
disasters. The urban environment has the capacity to
destabilize and undermine both individual and social
well-being. The COVID- 19 pandemic has placed a
significant strain on cities, raising critical questions about
their preparedness to deliver services during crises beyond
the "normal" circumstances. It has deepened existing
urban challenges, leading to increased social isolation,
inequality, deprivation, and limited access to essential
facilities (Buffel et al., 2023). Unlike other species that
seek livable environments, humans uniquely pursue
comfort within constructed spaces.

Traditional interpretations of urban livability have
often overlooked the quality of life and the effects
of unexpected shocks and disturbances on cities. In
2010, urban researchers noted that despite various
definitions of livability, none had provided a clear
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and unified explanation (Leby & Hashim, 2010).
Livability is a complex, multidimensional concept
that varies from region to region, and thus far, no
comprehensive model has been presented that
encapsulates all dimensions of urban livability and
their interrelationships (Aliakbari & Akbari, 2017).
Despite numerous efforts to define livability, there is
still no consensus on its definition (Ahmed et al., 2019).
Generally, there is contention about whether to consider
livability as a component, criterion, indicator, or metric.
The differing and ambiguous interpretations of urban
livability may be attempts to justify its importance. If
this is the case, it may be necessary to replace this vague
notion with a more precise and qualitative understanding
in urban planning,

While any place on Earth, including mountain peaks and
seabeds, may be livable for some species, humans cannot
inhabit just anywhere and achieve their desired level of
comfort. The urban fabric refers to an organized physical
and spatial structure, shaped through urban planning,
architectural design, and spatial organization, aimed at
responding to human needs and enhancing their comfort
and well-being, This city body must provide both mental
and physical comfort, especially during natural or man-
made crises. Recently, urban planning and policy-making
have focused more intently on enhancing health, welfare,
and quality of life, as well as ensuring the comfort of
citizens.

Urban planners have concluded that “what makes a
city livable” is to provide an environment conducive
to healthy living and sustainable urban infrastructure
(Mahdavinejad et al., 2025), and the environment should
be considered a fundamental issue in urban development.
Therefore, coordinated planning should strive to
ensure mental and objective comfort simultaneously
(Al-Kazee et al., 2025). This dual focus is crucial for
enhancing the resilience of cities (Van Vliet, 2008). Spot
conservation refers to protecting specific environmental
areas while neglecting the protection of other regions
within the biosphere. However, do the indicators currently
used to measure urban livability accurately reflect its
true meaning and the needs of citizens? Addressing
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this question necessitates a scientific discussion on the
underlying concepts.
Accordingly, the city body necessitates new criteria
and indicators that can ensure the comfort derived
from development measures and urban planning
(Wagner, 2018). A pertinent example in this context is the
security indicator. In a livable city, security is reflected
not only in the presence of urban and local supervisory
and judicial institutions but, more crucially, in the
level of social trust, which serves as a key indicator of
civil security. A lack of social trust leads to diminished
social participation and social capital, causing citizens
to feel insecure. Consequently, even in the presence of
security-maintaining institutions within the city, active
and effective participation in urban affairs becomes
elusive. Currently, increasing population density due
to excessive physical development has allowed certain
individuals to maintain their grip on wealth and power
by exploiting their property positions. This trend not only
exacerbates class differences in the short term but also
intensifies urban challenges, such as diminished security
and comfort. These issues arise from the initial poor
planning and design of urban structures, compounded
by their unrestrained continuation. The relevant literature
highlights the significance of a healthy living environment,
both from mental and objective perspectives.
The concept of eco-comfort also encompasses
substantial
relationship between participation in urban governance

mental aspects. Research indicates a
and the mental and objective comfort of citizens
(Pojani & Alidoust, 2023; Mc Arthur & Robin, 2019;
Grodach, 2020).

standpoint, this research aims to define a new type of

Hence, from a methodological
comfort-based, private, and productive urban body with
defined boundaries—essentially, a comfortable space for
human society.

In his critique of the dominance of modemn urbanism
thoughts, Durkheim believes that in the transition period
of societies, a moral crisis occurs due to the weakening of
religious and traditional foundations that in the past caused
social cohesion and moral order. He sees the solution to
this crisis in creating a new morality based on scientific
knowledge, sociology, and humanitarian and altruistic
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ideas. In his opinion, the only way to overcome this crisis
is to develop civic ethics through voluntary membership
of individuals in social groups and professional and civic
associations, which leads to commitment and adherence
to moral rules (Gonzales et al., 2024). Population density
and capitalist economic crises (such as stagnation and
accumulation of goods) have led to the creation or
promotion of new indicators for new city models in each
period (Duranton & Puga, 2020). Although all urban
models and human settlements are livable, the degree of
comfort in them varies greatly (Safari et al., 2024). Hence,
the concepts of "livability” and "eco-comfort" become
important. The literature shows that mere livability
indicators are not enough for living in the city (Islam et
al., 2018).

Considering the abovementioned and the limitation of
"livability" in the inclusion of "comfort-based indicators",
this research seeks to identify index-forming criteria for
social comfort and eco-comfort in the city body. Therefore,
it is necessary to surpass the term "livability" and move
towards a more comprehensive vocabulary. The main
research question is: How can we achieve "eco-comfort"
criteria by differentiating between the concepts of "eco-
comfort" and "livability" in the fields of environmental
sciences, urban planning, and urban development?

Research Background

Environment and eco-comfort have a special position in
indigenous literature and Islamic and Iranian thoughts.
In the relevant literature, civilization has been associated
with the concepts of well-being and comfort. “Madan”
(in Arabic) means residence, and therefore, the term
city is translated into “Medina”. The word “Madani”
(in Persian) is also specific to humans. “Tamaddon”
(civilization, in English) means becoming accustomed to
urban ethics (Mohammadi & Tajik, 2020, 56). Also, in
Arabic, the word tamaddon is associated with the concept
of abundant life and well-being (Al-Bustani, 1979). For
this reason, the word eco-comfort means living under
standards that provide comfort.

This study seeks to outline a model of a city that values
the environment both subjectively and objectively, and
in which a balance is maintained between the material
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comfort and the psychological peace of citizens. The
proposed model links physical development with ethical
considerations and socio-environmental needs to ensure
both objective well-being and inner security. In this
framework, comfort refers to tangible and external aspects
of life such as adequate housing, sufficient income,
efficient transportation, and physical security; while
peace is a more internal concept that includes a sense of
psychological security, mental satisfaction, and emotional
stability.

In the proposed model, these two concepts complement
each other: comfort provides the basis for peace, and
peace is considered the ultimate and meaningful goal
of comfort. The ideal city of this study is a city whose
physical development simultaneously focuses on
improving the material conditions and enhancing the
sense of psychological peace of citizens.

* Eco-comfort vs. livability

There is a broad consensus regarding the significance
of urban livability, though this concept encompasses
a diverse range of definitions and interpretations
2016).
researchers have highlighted the challenges associated

(Soleimani  Mehrenjani et al, Many
with its operational definition and assessment.
Southworth (2003), for instance, characterizes livability
as a relatively ambiguous yet widely accepted term that
can be understood in multiple ways.

When we refer to something as "livable," we imply that
it is suitable for habitation. Livability, therefore, pertains
to the habitability of a location, which includes essential
characteristics that make it hospitable for various
species. For a place to be viable for any living organism,
it must provide four critical resources: water, oxygen,
nutrition, and energy, all of which are essential for
survival and the continuity of life (Ghozi et al., 2023).
Much like the notions of tourist-friendliness and
hospitality, livability reflects the "population level in a
particular area over time," which can vary according to
these essential factors.

Research (Mc Arthur & Robin, 2019; Pojani &
Alidoust, 2023) indicates that effective governance,
social participation, and public trust play vital roles in
enhancing urban eco-comfort. Nevertheless, in certain
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countries, despite high livability metrics, citizens may
still feel less secure and calm due to deficiencies in
participatory governance. These findings highlight
the necessity of considering factors such as social
participation, efficient governance, and spatial justice in
urban studies.

The term “eco-comfort” not only encompasses comfort
and well-being but also highlights environmental
sustainability and the
impacts. This study introduces the concept of “eco-

reduction of ecological

comfortable” as a defining characteristic of an optimal
urban environment. A review of both domestic and
international literature reveals that the notion of
comfort has been defined in various studies through
differing criteria and indicators. While international
research (Yu et al.,, 2024; Wang & Gu, 2023), tends
to emphasize physical and economic aspects, studies
rooted in Islamic-Iranian contexts (Pourjafar et al., 2015;
Jahanbakhsh & Shokouhibidhendi, 2022), have also
prioritized social and cultural dimensions, particularly
the preservation of individual privacy and Islamic
identity within Islamic cities. Furthermore, recent studies
(Alzaim et al., 2024; Higgs et al., 2023), underscore the
significance of indicators related to physical comfort,
social stability, spatial justice, and green transportation
in enhancing urban quality of life. These findings have
been thoroughly examined and incorporated into the
framework of the present research (Table 1).

An examination of existing research indicates that the
concept of eco-comfort in domestic studies largely aligns
with Islamic urban planning criteria and approaches to
city development within an Islamic context. However,
eco-comfort has been explored less frequently as an
independent research area. Additionally, living with
comfort has been characterized by a variety of indicators
across physical, social, and economic dimensions
in the literature. Most studies have emphasized the
physical and economic aspects of urban environments
as determinants of eco-comfort, while the social and
cultural dimensions—particularly those relating to
social relationships and individual privacy—have
received comparatively little attention. Nonetheless,
these social and cultural factors hold significant
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Table 1. Review of domestic and international research background on urban eco-comfort (comfort-based structure). Source: Authors.

References Title

Results

The development of

a comfortable urban
environment on the example

of Ekaterinburg City

Vlasova et al. (2020)

Determining the near-future
biocomfort zones in Samsun

Kog (2022) province by the global
climate change scenarios
Jahanbakhsh & The pattern .of prodgctlve
. . Zistshahr (Livable city): a
Shokouhibidhendi drive toward Islamic urban
(2022)

planning

Criteria and indicators extracted: Security, accessibility, ecological sustainability, urban
identity, up-to-dateness of facilities, and urban management performance are used as key
indicators for assessing the quality of the urban environment in Russia.

The main criteria of a comfortable city include appropriate temperature and humidity, air
quality, natural ventilation, energy efficiency, ecological sustainability, and climate change
adaptation. These factors play a crucial role in optimizing the urban environment, reducing

energy consumption, and improving the quality of life.

The “livable city” model emphasizes productive homes, interaction with nature,
brotherhood-based social system, reduced land prices, spatial justice, family-centeredness,
mosque-centeredness, horizontal development, sustainable economy, and home-nature
connection. This model, in line with Islamic urbanism, strengthens social, economic, and

environmental sustainability.

The following criteria have been taken into account: efficient access to public
transportation, reduction of traffic congestion, and easy access to health, educational, and

The formation of a
comfortable urban
environment

Kondrat’eva et al.
(2020)

recreational services, as well as the provision of facilities for all demographic groups.
Creating organized public spaces for social and recreational activities, designing a well-
planned street network, and improving the overall quality of life are also critical. Ensuring

the physical and mental health and safety of citizens, along with increasing security levels,
are key indicators for development. These criteria collectively contribute to the creation of a

comfortable and satisfying urban environment.

importance in urban planning. For instance, according
to Pourmohammadi et al. (2019), key characteristics of
an ideal city include affordable and plentiful livelihoods,
safety,
infrastructure services, a healthy ecosystem, social

human dignity and respect, accessible
justice, freedom of expression and belief, halal business,
the presence of the pious and scholars, wise governance,
spatial justice, organized planning, the expansion of
public spaces, the exercise of citizenship rights, and the
construction of mosques for both religious and secular
purposes, as well as local employment opportunities.

e Coordination of physical structure with
theoretical foundations

Devall (2021) and Berg (2009) have highlighted that
new urban planning paradigms are shifting towards eco-
centric and holistic approaches. Their findings indicate
a convergence of recent research with the principles of
Islamic urban planning, which emphasizes the balance
between humans, nature, and urban environments.
This research has examined the preservation of
ecological balance in cities through dynamic and
sustainable urban perspectives and criteria that assess
the compatibility of all city components with their
surroundings. The advancements in urban planning
and architecture, along with their impact on individual

and social life, have led to increased attention to issues
related to Islamic urban planning (Bokhari et al., 2020).
Various studies suggest that Islamic cities possess
distinct characteristics in terms of their physical
structure, spatial distribution, and sociocultural order,
setting them apart from other urban environments
(Jahanbakhsh & Shokouhibidhendi, 2022).

Efforts to preserve the central cores of certain historical
cities—amid the influence of modern and postmodern
ideas in urban planning—aim to draw lessons from
historical traditions and retain the identity of these cities.
Research, such as the work by Gholam & Fekry (2023),
underscores the importance of mosques, which served as
vital centers in Islamic-era cities, in shaping sociocultural
dynamics. These findings align with the aims of the
present study, which considers eco-comfort as a concept
extending beyond mere livability to incorporate social
and spiritual dimensions. Aljawder & El-Wakeel
(2022) have suggested that urban master plans must
prioritize factors such as natural conditions, climate,
the preservation of individual and collective privacy,
and the creation of a harmonious environment that
fosters eco-comfort for residents. This study also seeks
to integrate these principles into the framework of eco-
comfort indicators.

The Scientific Journal of NAZAR research center (Nrc) for Art, Architecture & Urbanism




Bagh-e Nazar/%

Research Method

The present study employs a mixed-methods approach,
combining both qualitative and quantitative methods
to develop a conceptual and customized eco-comfort
framework for Iranian cities. The study follows these
steps:

Formulating the research question: An exploratory
question was posed to identify effective indicators: “What
are the criteria and indicators of eco-comfort in the city?”’
Extracting and classifying criteria: The study employed
a combination of three key stages to extract criteria:
systematic review (to extract concepts), Delphi technique
(to reach a consensus and refine the criteria), and Shannon
entropy (to prioritize criteria).

Stage 1 (systematic review): To establish a theoretical
foundation and identify primary criteria and indicators
of urban eco-comfort, a systematic review of scientific
literature was conducted. This stage followed the
PRISMA framework and included studies published
between 2019 and 2024, using databases such as Google
Scholar, Emerald, Scopus, and Web of Science, with
keywords including comfort, eco-comfortable, and eco-
comfort. Keywords including bio comfort and livability
were also included due to the previous lack of distinction
between the concepts of livability and eco-comfort.
Inclusion criteria: Studies must have a specific theoretical
framework, relevant findings, and quantitative or
qualitative indicators related to comfort and eco-comfort.
Exclusion criteria: Research that had no direct connection
to human society and urban eco-comfort, lacked citation
data, was repetitive, or inconsistent with the research
goals was excluded. Out of 396 studies identified
through relevant keyword searches and recorded in an
Excel spreadsheet, 90 were initially deemed relevant.
After thorough evaluation according to the inclusion
and exclusion criteria, 40 studies were found eligible.
Data were extracted through qualitative content analysis
and categorized using open, axial, and selective coding
methods.

Stage 2 (Delphi method): The Delphi technique was
utilized to validate, enhance, and refine the extracted
criteria. A consensus process was conducted based on
the targeted opinions of selected experts in related fields

R. Fatemi Motlagh et al.

(urban development, architecture, urban sociology,
environment, and urban planning). Criteria that did not
achieve an appropriate consensus score were eliminated.

Stage 3 (Shannon entropy): The Shannon entropy was
used to analyze the quantitative data obtained from the
Delphi process. This method identifies the discriminative
power and information significance of each criterion
based on the distribution of expert judgments and
extracts the weight of each criterion. The process
involves standardizing the decision matrix, calculating
the information entropy (Ej), determining the degree of
uncertainty (dj), and calculating the final weight (Wj).
These weights formed the basis for the final prioritization
of the eco-comfort criteria in the conceptual research
framework.

Findings

Table 2 distinguishes between the concepts of “livability”
and “eco-comfort.” In Table 3, the findings from the
systematic review, which include the criteria and
indicators related to “‘eco-comfort,” are presented.
According to most studies, in evaluating the urban fabric
with the aim of enhancing quality of life (eco-comfort),
two components—security and health—are recognized
as fundamental and shared elements that encompass a
wide range of indicators and criteria. As shown in Table 2,
place livability is also considered one of the components
of eco-comfort. In other words, achieving “eco-comfort”
in the urban environment requires the presence of all
three components: security, health, and place livability
that encompass dozens and even hundreds of criteria and
indicators.

¢ Identifying the final eco-comfort criteria using
the Delphi methodology

In this study, after conducting a systematic review of
existing literature on the research subject, 12 key criteria
related to “eco-comfort” were initially extracted. Next,
the Delphi method was utilized to validate, scrutinize,
refine, and complete these criteria by leveraging
the collective expertise of experts. This approach is
recognized as an effective means of developing a local,
interdisciplinary, and reliable framework for city quality
criteria, ultimately seeking to achieve both scientific and
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Table 2. Comparison of the two concepts: Eco-comfort and livability. Source: Authors.

Number Eco-comfort Livability
It includes the human species in human settlements (human- . .. . . .
1 P ( It includes all species in their habitats (species-centered).
centered).
. . . It is defined in the field of environmental sciences, typology, and
2 It is defined in the field of urban planning. » YPOIoEY:
ecology.
3 Its driver is the indicators involved in the comfort of human Its driver includes survival measures (water, oxygen, nutrition,
society. energy) in the time-place dimensions.
4 It is a qualitative dimension with a set of criteria and indicators. It is an indicator and sometimes a measure. It is often quantitative.
5 It is a man-made in his settlement. It is a developmental characteristic of habitats.
6 Aim: to enhance individuals’ comfort and quality of life Aim: to survive species
Measurement method: Questionnaire, criteria, and mental . ..
7 Q . Measurement method: ecological data (e.g., minimum resources)
indicators
Measurement scale: Human settlements (city, neighborhood. .
8 (city, neig ’ Measurement scale: ecosystem, habitat, etc.

village, etc.)

practical consensus. In this section, it is outlined how
the final eco-comfort criteria were determined using the
Delphi method, which involved the participation of 10
experts from the fields of environmental sciences, urban
planning, and urban development. Fig. 1 illustrates the
process of implementing the Delphi technique. The
following steps were taken to implement the Delphi
method and extract the final criteria:

Step 1 (Problem statement and research feasibility):
The research problem was defined as “Development
of Urban Eco-Comfort Criteria.” After conducting the
necessary investigations, we confirmed the feasibility of
using the Delphi method for this research.

Step 2 (Identification and selection of expert panel
members): Experts with at least 10 years of educational,
research, or executive experience in environmental
sciences, urban planning, and urban development were
selected using the snowball sampling method. Initially,
two experts in the relevant fields were identified and
asked to recommend additional experts familiar with the
research area. Ultimately, a total of 10 experts agreed to
participate in the study.

Step 3: Development of the initial questionnaire and
pilot testing: In this step, the initial questionnaire was
developed based on the 12 key eco-comfort criteria
identified from the systematic review of literature. This
questionnaire was then implemented in a pilot study.
Round 1 of the Delphi technique: After designing the

initial questionnaire, it was pilot-tested by a group of
experts. The results indicated that the experts shared a
common understanding of the subject and the questions
posed in the questionnaire, demonstrating the construct
validity of the tool. In other words, the questions were
crafted based on criteria approved by the experts, which
also confirmed the content validity of the questionnaire.
To assess the reliability of the questionnaire, the
Cronbach’s alpha coefficient was calculated for each
variable using SPSS software. Each variable yielded a
Cronbach’s alpha value above 0.7, suggesting acceptable
reliability.

The questionnaire designed for Round 1 was then
distributed to the experts. After collecting the filled-out
questionnaires, the average responses from the experts
were analyzed. In this study, criteria (questions) that
received an average value greater than 3 were deemed

Conditions for using the Delphi

»  Expert panel composition and size

Gathering expert opinions Controlled feedback

> Determining the level of consensus

There is consensus. > No

Statistical report of results

Fig. 1. Delphi technique process. Source: Authors.
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Table 3. Urban eco-comfort criteria and indicators. Source: Authors.

) 2
E 2
E § Criteria Indicators References
& £
«? <
Online services available to citizens/ Access to integrated services provided
Efficient urban b.y-mstltutlonal. centers/ Citizens using online services/ Delay in handling Yu et al, 2024; Alzaim et al.,
citizen complaints/ Tax collected as a percentage of declared tax/ Refund )
governance R . . . 2024; Wang & Gu, 2023
rate in water supply services/ Capital expenditures as a percentage of total
expenditures/ Population covered by relief committees/ District councils
Recqnstructlon and reuse qf historical mpnuments/ Covergge of significant Baptista et al., 2024; Valcircel-
Urban culture environmental areas within reconstruction plans/ Allocation of funds for . . .
. A . . Aguiar & Murias, 2019; Higgs
dynamics and cultural and sports activities/ Organizing cultural and sports competitions .
. . . . h . et al., 2023; Yekeen & Misnan,
social freedom with the attendance of city officials/ Extent of social or religious 2024: Koeberl et al. 2024
restrictions/ Level of censorship/ Freedom to hold gatherings and events ’ ’
Enrollment rates of male students in schools/ Enrollment rates of female
All-inclusive students in schools/Student-teacher ratios in primary education/ Access to  Thanoon & Haykal, 2020; Paul
ality education digital education in schools/ Primary education completion rates among & Sen, 2020; Abd-Elkawy &
quality students/ Availability of private education options/ Quality of private Ahmed, 2024
education/Coverage of public education/ Quality of public education
Number of hospital beds per 10,000 population/Number of health
. professionals in various fields per 10,000 population/ Average response
Health-promoting . . . . . . ) )
urban form (Urban time for health service emergencies/ Occurrences of epidemic outbreaks of  Eicker, 2023; Xu, 2019; Abd-
salutogenesis) waterborne diseases/ Occurrences of epidemic outbreaks of communicable Elkawy & Ahmed, 2024
g diseases/ Availability of healthcare services/ Quality of private healthcare/
Quality of public healthcare/ Availability of over-the-counter medications
Increase in VAT collection/ Goods and Services Tax/ Increase in
Dynamic circular professional tax collection/ Increase in issuance of construction permits/ Chen et al., 2023; Jayanandini
economy Unemployment rate/ Increase in registration of informal jobs in the formal & Kathiravan, 2023
. £ economy/ Increase in entrepreneurship and employment training courses
£ 34
2 g Coverage of marginalized households under formal and affordable housing/
Zz & Inclusive standard Marginalized areas covered by basic services/ Availability of affordable Obayomi et al., 2023; Thrat
© & ¢ u; N ?n housing for low-income groups/ The share of mixed land use in the city’s et al., 2023; Abd-Elkawy &
ousIng overall uses, especially housing/ Preventing the conversion of agricultural Ahmed, 2024

lands to residential use.

Per capita access to green space/ Per capita access to public and Ekhaese & Asinobi, 2023;
T e e recreational places/ Facilitating access for people with disabilities Biswas, 2022; Pricope, 2022;
to recreational and open spaces/ Existence of diverse and combined Saeed et al., 2022; Vlasova et
recreational-green spaces al., 2020

Urban population with access to licensed electricity services/ Number of
electrical connections equipped with smart meters/ Average number of

Securse energy power outages expepenced per customer each year/Average duration of Kirdar & Cagdas, 2022;
quality and power outages experienced per customer each year/ Total energy sourced .
. . Oviedo et al., 2022; Yekeen &
adequacy from renewable sources/ Energy consumption per unit for water and .
. . L. Misnan, 2024
management sewage supply/ Energy consumption per unit for street lighting/ Number

of new and renovated buildings designed with green space principles/Total
energy consumption per capita

Geographic coverage of public transport/ Availability of public transport
services/Proportion of public transport usage/ Road network featuring

Green dedicated bicycle paths/ Provision of bicycle parking facilities/ Share of Vidovszky & Pintér, 2020;
een non-motorized transportation/ Utilization of clean vehicles/ Availability of ~ Wang & Gu, 2023; Baptista et
transportation . 3 . .
passenger information systems/ Access to paid parking spaces/ Coverage al., 2024

of sidewalks wider than 1.2 meters/ Traffic intersections equipped with
pedestrian crossing facilities/Level of public access to rights-of-way

Household coverage of direct water supply connections/ per capita water

supply/ Quality of water supplied/ Amount of renewable water/ Coverage  Benita et al., 2021; Chi & Mak,

of water supply networks through meters/ Land with rainwater harvesting ~ 2021; Yekeen & Misnan, 2024
facilities

Water quality
and adequacy
management
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Rest of Table 3.
g G Criteria Indicators References
= £
n (=
Comprehensive coverage of toilets/ Comprehensive coverage of the
sewage network/ Efficiency in the collection of sewage/ Amount of
wastewater reuse and repyclmg/ C9yerage qf stormwater drainage systems/ Browne & Lowe, 2021:
Comprehensive collection of municipal solid waste at the household level/ Cleland et al.. 2021
Efficiency of municipal solid waste collection/ Recycling of municipal PO
Pollutant cycle . . . Alderton et al., 2021; Xu,
solid waste through reuse/ Source separation of collected waste/ Reduction . )
management . . . . .. 2019; Baptista et al., 2024; Ye
of sulfur dioxide gas pollution levels/Reduction of nitrogen dioxide gas
X . X . g’ et al., 2024; Zellmer & Goto,
- pollution levels/Reduction of pollutant particle concentration/ Reduction 2022
"? ) of noise pollution levels/ Water quality in public surface water bodies/
S § Reduction of noise pollution, especially on busy roads/ Reduction of soil
g é pollution, particularly in urban areas
m

Petty crime rate/ Violent crime rate/ Risk of assassination targeting
individuals, public figures, and social groups/ Risk of conflict among
social groups/ Risk of civil unrest/ Number of recorded crimes per hundred
thousand people/ Annual rate of recorded crimes against women, children,
and the elderly/ Frequency of territorial disasters (such as floods and
earthquakes)/ Resilience of urban buildings, structures, public spaces,
and intersections/ Effectiveness of surveillance systems/ Deaths from
transportation incidents per hundred thousand people

Kasim et al., 2021; Xiao et al.,
2022 ; Khorrami et al., 2020;
Sochacka et al., 2021; Kog,
2022; Kondrat’eva et al., 2020

Security (and its
various types) and
Stability

important and approved, while those with an average
value below 3 were considered less important and
discarded.

In Round 1, all 12 questions (criteria) received
average values exceeding 3, leading to their approval.
Additionally, during the open-ended section of the
Delphi questionnaire, the experts proposed 7 new
criteria: spatial justice, socio-physical resilience against
crises, land use balance and structural livability, respect
for intercity limits and biodiversity, legibility and spatial
identity, physical continuity and fabric coherence,
landscape quality and spatial aesthetics of space. A new
questionnaire was subsequently designed incorporating
these proposed criteria, allowing the Delphi process to
continue into Round 2.

Round 2 of the Delphi technique: Based on the
analysis from Round 1, the Round 2 questionnaire was
developed. It presented a total of 19 criteria, which
included the initial criteria along with the new ones
proposed, as well as the results and average scores from
Round 1. The goal was to reach a consensus regarding
the addition of new criteria, prioritization of the criteria,
and removal of those that were less effective.

After analyzing the questionnaires collected in Round 2,
certain criteria were eliminated due to weak quantitative

scores (average below 3) or qualitative concerns
(overlap with existing criteria or insufficient conceptual
independence). The five criteria that were removed
were:

1. Physical continuity and fabric coherence (integrated
into “physical governance” and “physical health”)

2. Legibility and spatial identity (integrated into “urban
culture”)

3. Landscape quality and aesthetics of space (overlapping
with several criteria, including physical health, culture,
and energy)

4. Socio-physical resilience against crises

5. Land use balance and structural livability

As a consequence, the total number of criteria was
refined to 14 following Round 2. Additionally, to
highlight the forward-looking dimensions of sustainable
development, two new criteria were incorporated into
the final framework: long-term adaptation to climate and
natural hazards, and the management of localized mass
production (utilizing nearby resources). These criteria
were designed to address gaps in structural sustainability,
urban adaptability, and resilience against environmental
changes.

Round 3 of the Delphi technique. For Round 3, a
questionnaire was designed featuring the 14 criteria
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from earlier, along with the two newly proposed criteria,
resulting in a total of 16 criteria. The experts received the
results from Round 2 and the average scores for each
criterion. By the conclusion of Round 3, all average
scores were above 3, leading to the approval of all
criteria. No new criteria were suggested by the experts,
confirming the end of the Delphi process. Consequently,
all criteria established during this round were accepted
as the final criteria for urban eco-comfort (Table 4).

* Ranking of the final eco-comfort criteria using
the Delphi method

The Shannon entropy technique is a prominent objective
weighting method that assesses the distribution of
information corresponding to each criterion (variable)
among experts. Criteria characterized by lower
disagreement (i.e., minimal distribution) are deemed less
significant, whereas those with greater variability and a
wider range of scores are considered more important.
Generally, the weights derived from Shannon entropy
offer a more accurate representation of the relevance
and influence of various factors. This is because they
account not only for the average significance but also
for the variability and distribution of opinions. Such a
characteristic enables a sharper focus and more precise
prioritization in the development of urban planning

R. Fatemi Motlagh et al.

initiatives and the design of eco-comfortable spaces.
Consequently, the weights obtained through this method
are regarded as a reliable and scientifically grounded
basis for informing related policies and decisions. In this
section, the Shannon entropy approach was employed
to evaluate and rank the final eco-comfort criteria
established in the preceding section. The implementation
of this technique involves several key steps:

Step 1: Interview with experts to evaluate the final eco-
comfort criteria based on the decision matrix (experts
were asked to give their opinions on the evaluation using
a 5-point Likert scale (from 1: very low to 5: very high).
Step 2: Calculation of P_jj

In this step, each score is divided by the total score of the
corresponding criterion to obtain the probability matrix
(P_ij). According to Table 5 and Eq. 1, P_ij is calculated,
as listed in Table 4.

Where a_ij denotes the score given by the j-th expert to
the i-th criterion from the decision matrix of the final
eco-comfort criteria based on expert opinion.

Step 3: Calculation of the entropy value (E i): The
entropy of the i-th criterion is obtained according to
Eq. 2 and the data listed in Table 4. The entropy values
of the criteria are presented in Table 6.

Step 4: Calculation of uncertainty value (d_i): The

Table 4. Standardized decision matrix (P_ij) of the final eco-comfort criteria. Source: Authors.

Criteria A B C D E F G H 1 J
Cl 1 1 1 1 1 1 1 1 1 1
C2 0.088 0.088 0.111 0.111 0.111 0.088 0.111 0.089 0.089 0.111
C3 0.114 0.091 0.068 0.091 0.114 0.114 0.114 0.113 0.113 0.068
C4 0.111 0.111 0.089 0.089 0.111 0.067 0.111 0.089 0.111 0.111
C5 0.098 0.122 0.098 0.098 0.098 0.073 0.122 0.098 0.112 0.073
Co 0.119 0.095 0.095 0.119 0.095 0.119 0.071 0.119 0.071 0.095
C7 0.103 0.128 0.128 0.103 0.103 0.051 0.077 0.077 0.128 0.103
C8 0.109 0.087 0.087 0.109 0.087 0.109 0.109 0.109 0.087 0.109
C9 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
C10 0.109 0.087 0.109 0.087 0.109 0.109 0.109 0.087 0.087 0.109
Cl11 0.109 0.109 0.065 0.109 0.109 0.109 0.109 0.087 0.087 0.109
C12 0.106 0.106 0.106 0.106 0.106 0.106 0.085 0.085 0.106 0.085
Cl13 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Cl4 0.098 0.122 0.122 0.098 0.073 0.098 0.073 0.122 0.073 0.122
C15 0.125 0.125 0.1 0.075 0.075 0.1 0.075 0.125 0.075 0.125
Cle 0.081 0.108 0.081 0.108 0.108 0.081 0.108 0.108 0.081 0.135
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uncertainty or degree of deviation d i is calculated from
the information obtained for the i-th criterion using
Eq. 3 and considering the entropy values obtained in the
previous step. These values are listed in Table 6.

Step 5: Calculation of the weights (w_j): The weight of
each criterion is obtained according to its uncertainty
value using Eq. 4. The weight of each criterion is

presented in Table 6.
Qij ..
P ==—2— ; Vi, j Eq. |
‘ Z}n=1 Qij
m
E =—k Z[Pij tn(Py)] ; Vi Fq-2
j=1
— . : Eq.3
di =1- E} ; Vi
d:
_ ] . Eq. 4
Wi=Gm 7 Vi
i=1d;
Discussion

* Based on the systematic review

As listed in Table 3, in the present study, 12 eco-comfort
criteria encompassing 104 indicators were extracted
initially, the number of which increased to 16 criteria
after the formation of the expert panel and their
consensus. These criteria are as follows:

Efficient urban governance: Urban management is
responsible for fully developing the city’s structure
towards an ideal vision, similar to current urban
governance efforts that aim to provide 24-hour services
and enhance citizen comfort through technology and
public participation. Increased social involvement
leads to improved access to services, while a vibrant
urban culture deepens residents’ connection to history
and promotes the use of cultural and sporting facilities.
These concepts align with the research conducted by
Ghozi et al. (2023).

Urban culture dynamics and social freedom: Various
indicators show that social freedom and eco-comfort
enable residents to cultivate citizenship through
gatherings and community engagement. This distinction
between participatory and irresponsible urbanization
is crucial. In an eco-comfortable urban environment,

Bagh-e Nazar/

individuals and groups are free to express their needs and
advocate for their rights without conflict. This finding is
supported by the study conducted by Higgs et al. (2023).
Health-promoting urban form: Hankey & Marshall (2017)
found that compact urban design, green spaces, and
public areas positively affect both physical and mental
health. Specifically, green spaces and walkable
pathways are essential in reducing air pollution’s adverse
effects and promoting overall well-being. The authors
emphasize that urban design can serve as a powerful tool
for creating clean and health-promoting cities.
All-inclusive Quality Education: Equitable access
to quality education at all levels, whether public or
private, reduces the incentive for families to migrate
to other cities. This comprehensive education system
not only enhances urban dynamism but also forms
the foundation for sustainable urban development
by fostering responsible citizenship. This approach
transforms education from merely a social right into a
crucial factor for stability, public participation, and urban
progress, in line with the findings of Xiao et al. (2022)
and Kasim et al. (2021).

Spatial justice: Effective distribution of health facilities,
equipment, and human resources across various Ccity
areas reduces the need for residents to migrate in search
of better services. Key issues in this regard include the
availability of hospital beds, health professionals, and
the overall quality of healthcare. These findings align
with the research conducted by Xiao et al. (2022).
Dynamic circular economy: Various indicators suggest
that reducing unemployment and creating jobs for all
socio-economic classes enhances citizen responsibility
and improves tax revenues. This, in turn, reduces
informal employment and fosters a thriving formal
economy, contributing to a vibrant urban environment.
This conclusion is consistent with the study by
Ghozi et al. (2023).

Inclusive standard housing: This criterion emphasizes
the creation of platforms for producing affordable
housing within a dynamic economic framework that
promotes balanced development. Such housing should
cater to the needs of all societal classes, especially low-
income groups, to enhance urban identity, stability,

The Scientific Journal of NAZAR research center (Nrc) for Art, Architecture & Urbanism



Bagh-e Nazar/

Table 5. Decision matrix of the final eco-comfort criteria based on expert opinion. Source: Authors.

R. Fatemi Motlagh et al.

Expert
Symbol Criteria (a set of indicators) A B c b E F G A I J
C1 Efficient urban governance 5 5 5 5 5 5 5 5 5 5
C2 Urban culture dynamics and social freedom 4 4 5 5 5 4 & 4 4 5
C3 All-inclusive quality education 5 4 3 4 5 5 5 5 5 3
C4 Health-promoting urban form (Urban salutogenesis) 5 5 4 4 5 3 5 4 5 5
C5 Dynamic circular economy 4 5 4 4 4 3 5 4 5 3
C6 Inclusive standard housing 5 4 4 5 4 5 3 5 3 4
C7 Public open spaces 4 5 5 4 4 2 3 3 5 4
C8 Secure energy quality and adequacy management 5 4 4 5 4 5 5 5 4 5
(6] Green transportation 5 5 5 5 5 5 5 5 5 5
C10 Water quality and adequacy management 5 4 5 4 5 5 5 4 4 5
Cl11 Pollutant cycle management 5 5 3 5 5 5 5 4 4 5
Cl12 Security (and its various types) and stability 5 5 5 5 5 5 4 4 5 4
Cl13 Spatial justice 5 5 5 5 5 5 5 5 5 5
Cl4 Long-term adaptation to climate and natural hazards 4 5 5 4 3 4 3 5 3 5
Cl15 Management of localized mass production (utilizing nearby resources) 5 5 4 3 3 4 3 5 3 5
Cl6 Respecting biodiversity 3 4 3 4 4 3 4 4 3 5
Table 6. Determining the weights of the final eco-comfort criteria. Source: Authors.
Symbol Criterion E j d_j w_j
Cl Efficient urban governance 1 0 0.0628
C2 Urban culture dynamics and social freedom 0.997 0.0027 0.0626
C3 All-inclusive quality education 0.992 0.0076 0.0623
C4 Health-promoting urban form (Urban salutogenesis) 0.995 0.0051 0.0625
C5 Dynamic circular economy 0.994 0.0064 0.0624
Co6 Inclusive standard housing 0.993 0.0071 0.0624
C7 Public open spaces 0.986 0.0136 0.0620
C8 Secure energy quality and adequacy management 0.997 0.0025 0.0627
Cc9 Green transportation 1 0 0.0628
C10 Water quality and adequacy management 0.997 0.0025 0.0627
Cl1 Pollutant cycle management 0.995 0.0049 0.0625
Cl12 Security (and its various types) and Stability 0.998 0.0021 0.0627
C13 Spatial justice 1 0 0.0628
Cl4 Long-term adaptation to climate and natural hazards 0.991 0.0091 0.0622
Cl15 Management of localized mass production (utilizing nearby resources) 0.989 0.0110 0.0621
Cl6 Respecting biodiversity 0.994 0.0064 0.0624

and quality of life. Additionally, it is important to
prevent construction practices that harm the urban
environment. This approach is supported by the findings
of Rezaei et al. (2019).

Public open spaces: Numerous indicators highlight the
crucial role of public open spaces—particularly green
areas—in contributing to urban eco-comfort. These
spaces reinforce citizens’ connection to the city and

foster social capital. Ensuring access to these areas for
various groups, including individuals with disabilities,
is essential for promoting inclusivity and accessibility.
This finding aligns with the research conducted by
Higgs et al. (2023).

Secure energy quality and adequacy management:
Access to sustainable electricity services and the
utilization of renewable energy sources are crucial.
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Frequent power outages or excessive electricity
consumption pose significant challenges for cities.
Moreover, urban water facilities should be equipped
with advanced technologies that place the water supply
process within a renewable cycle. In light of global
warming and frequent droughts, it is essential to adopt
smart and renewable water management practices.
This aligns with the findings of research conducted by
Ghozi et al. (2023) and Higgs et al. (2023).

Green transportation networks: Public transportation
systems should be designed with inclusivity and
accessibility in mind, prioritizing clean and renewable
energy sources. These systems should consist of
separable networks to accommodate different modes
of travel, such as pedestrian pathways, bicycle lanes,
motorcycle routes, and options for single-person
and double-person transportation. This finding is
supported by the research of Ghozi et al. (2023) and
Higgs et al. (2023).

Pollution cycle management: Effective pollution
management begins with minimizing pollutant
production (solid, liquid, and gas) within urban areas
and extends to the implementation of highly efficient
recycling processes. By improving water and solid waste
management practices, urban environments can be kept
clean and free from various pollutants. This conclusion
is supported by studies conducted by Xiao et al. (2022),
and Kasim et al. (2021).

Urban security and stability: Urban security and stability
are closely linked to the physical layout of a city and
are crucial for human-centered design. Initiatives
such as building retrofitting, safe street design, and the
creation of standardized public spaces enhance urban
resilience, decrease crime rates and traffic accidents, and
promote greater social participation. The organization
of neighborhoods and the strategic placement of service
centers contribute significantly to fostering a sense of
security and ensuring an effective response to crises.
Cities like Adelaide and Leipzig serve as successful
examples of integrating safe construction practices with
cultural and economic policies to cultivate a secure
environment for their residents. These observations align

with the research findings of Ghozi et al. (2023).
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* Based on the results of the Delphi method and
the Shannon entropy technique

The weights derived from the Shannon entropy
technique highlight the significance and role of each of
the 16 eco-comfort criteria, which were identified based
on the distribution and diversity of expert opinions.
Rather than relying solely on the average score, this
method assesses the information contribution of each
criterion in the decision-making process by analyzing
data uncertainty. As a result, the weights reflect the
practical role of each criterion in enhancing the quality
of urban life.

One of the key criteria, “Efficient urban governance,”
received a high weight, indicating a general consensus
on its importance for establishing effective management
infrastructure and policy-making related to urban
resources and services. This criterion is crucial for
facilitating  decision-making processes, promoting
citizen participation, and ensuring accountability in
urban institutions. Its high weight also suggests varying
perspectives on priorities and implementation methods.

Another
networks,” also holds considerable weight, underscoring

significant ~ criterion, “Green transport

its importance in reducing pollution, improving
accessibility, and enhancing the sustainability of urban
environments. The distribution of opinions reflects
diverse approaches and varying priorities in the
implementation of transport technologies and policies,
further emphasizing this criterion’s significance.

“Spatial justice,” which also carries a high weight,
underscores the necessity of achieving a fair distribution
of urban services and facilities to improve citizen
satisfaction and quality of life. This criterion is essential
given the challenges posed by social and spatial
inequality, and the variety of perspectives on how to
achieve it has contributed to its elevated weight.

The criterion of “health-promoting urban form™ carries
significant weight due to the direct impact of the built
environment on both the physical and mental health of
citizens. The variety of opinions regarding the design of
spaces and the provision of health-oriented infrastructure
has made this criterion particularly noteworthy.

Criteria such as “secure energy quality and adequacy

The Scientific Journal of NAZAR research center (Nrc) for Art, Architecture & Urbanism



Bagh-e Nazar/

management” and “water quality and adequacy
management” hold medium to high importance,
underscoring the necessity of providing sustainable
and safe resources within urban areas. Disagreements
among experts concerning technologies, policies, and
the prioritization of resource consumption have further
highlighted the relevance of these criteria.

The criteria “dynamic circular economy” and “all-
inclusive quality education” also hold considerable
weight, reflecting their significance in sustainable
development and the enhancement of human capital.
These weights illustrate the differing perspectives on
the prioritization and implementation methods of these
concepts within urban settings.

On the other hand, “inclusive standard housing” and
“public open spaces” received relatively lower weights,
possibly due to a greater consensus among experts
about their necessity and a reduction in the diversity of
opinions regarding them. Nonetheless, these elements
are still fundamental in promoting eco-comfort.

The criterion “dynamic urban culture and social
freedom” carries moderate weight, indicating its
importance as a socio-cultural dimension, though there
is somewhat limited variation in opinions on its scope
and realization.

“Pollutant cycle management” and “security and
stability” carry high weights, reflecting experts’
sensitivity to the need for maintaining environmental
health and ensuring stability and security within the city.
The diversity of opinions regarding methods of pollutant
management and aspects of security has increased the
significance of these criteria.

“Spatial justice” ranks among the highest weighted
criteria, emphasizing the necessity for fair distribution of
opportunities and resources within the urban framework.
This reflects experts’ deep concern for addressing spatial
and social inequalities.

Criteria such as “long-term adaptation to climate
and natural hazards” and “management of localized
mass production (utilizing nearby resources)” present
moderate to low weights. This distribution may suggest
varying expert views on the relative importance of these
factors in urban development, as well as divergence in
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opinions regarding the sustainable exploitation of natural
resources.

Lastly, “respect for intercity limits and biodiversity”
holds the lowest weight among the criteria, indicating
a broad consensus among experts about its importance
and fewer differences of opinion in this respect. While
this issue is recognized as a fundamental principle, it
may occupy a lower priority in urban decision-making
compared to other criteria.

Overall, the weights calculated using the Shannon
entropy technique provide a clear representation of
the relative importance of each criterion based on the
distribution of expert opinions. These insights can serve
as scientific, data-driven guidance in policymaking,
urban planning, and design, promoting eco-comfort and
facilitating the optimal allocation of resources while
focusing on genuine priorities.

Conclusion

The research results highlight the significance of
livability and eco-comfort in urban planning. Livability
serves as the foundation for eco-comfort, while
adaptation forms the basis for sustainability. Eco-
comfort goes beyond livability, concentrating on both
the overall and specific quality of life within human
societies. Adaptive-sustainable development refers to
sustainability that emerges from adaptation, ensuring
long-term eco-comfort and reinforcing it through
principles of environmental protection, social justice,
and effective governance.

A comparative analysis of criteria and indicators for
eco-comfort and livability reveals that many aspects
traditionally studied under the umbrella of livability
actually align more closely with eco-comfort. For
instance, while livability emphasizes physical access to
essential resources, eco-comfort examines the quality of
these resources’ usage and its effects on health and social
well-being,

The final results indicate that the concept of “eco-
comfort” in an urban context extends, comprising a set of
interdisciplinary and value-based criteria. To develop a
practical theoretical framework that is both conceptually
rich and operationally applicable in urban planning, a
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combination of systematic review, a three-round Delphi
method, and Shannon entropy was employed.

Initially, a systematic review of authentic scientific
literature  identified 12
governance, health,
economy, and urban fabric. These criteria included 104

initial ~criteria  spanning

transportation, environment,
initial indicators, which served as the foundation for the
Delphi process.

The Delphi method was then carried out in three
consecutive rounds, engaging 10 academic and
professional experts from the fields of urban planning,
architecture, environment, and social sciences. In Round
1, seven new criteria were integrated into the framework,

9 ¢

including “spatial justice,” “climate change adaptation,”

99 ¢¢

“local resource management,” “biodiversity,” “security,”
“pollutant

management.” In Round 2, five criteria with low

“green transportation network,” and

consensus were eliminated. Finally, Round 3 introduced
two additional criteria, leading to a total of 16 criteria.

Analysis of the Delphi results demonstrated that the
highest consensus levels were associated with the

99 ¢

criteria of “efficient urban governance,” “spatial justice,”
“security and stability,” and “green transport network.”
Conversely, criteria such as “respect for intercity limits”
and “local resource management” were approved with
relatively lower consensus but remained in the final
framework due to their conceptual importance.

In the final stage, the Shannon entropy technique
revealed a significant correlation between experts’
and the

distribution of the criteria. criteria such as spatial justice,

subjective  considerations information
green transport network, efficient urban governance, and
security and stability received the highest information
weights, emphasizing their importance in differentiating
the quality of biosecurity within the urban context.
In contrast, criteria like local resource management,
respect for intercity limits, and biodiversity, despite
their conceptual significance, exhibited lower weights,
indicating the necessity for complementary policies to
enhance their prominence in planning initiatives. Based
on this analysis, the physical structure of most cities—
due to weaknesses in configuration and development in
unsuitable locations—acts as a factor that reduces the
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livability of regions, which in turn leads to a general
decline in the environmental comfort of human society
(eco-comfort).

This research yields two primary outcomes: first,
it offers a conceptual, methodological, and tailored
model for analyzing “eco-comfort” in urban settings,
surpassing conventional approaches and achieving
coherence between cultural values, spatial structures,
and sustainability principles. Second, it provides
practical tools for policymakers and urban designers to
evaluate the current situation and optimize the design
and planning process, ultimately improving the quality
of life for citizens. It is recommended that future
research explore the organization of planning based on a
hierarchical structure: goal, approach, strategy, structure,
dimension, component, criterion, indicator, and metric.
Additionally, continuous evaluation and updating of
Eco-Comfort criteria and indicators should be examined
through the use of technology and the active participation
of citizens and civil society organizations.
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