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Urban public spaces, particularly city squares, play a critical role in fostering community interaction, enhancing
socio-cultural well-being, and contributing to the overall cultural value of a city. Effective planning and manage-
ment of these squares are essential to ensure accessibility, functionality, and inclusivity, thereby enabling them
to serve as dynamic centers for social engagement and urban life. Prior research has often neglected the public’s
perspective in square planning and management. Thus, this study aims to develop an Urban Square Management
(USM) success score model to assess the effectiveness of urban squares planning from the public’s perspective.
Initially, expert evaluations of relevant criteria were conducted using the Interval Type-2 Fuzzy Analytical Hi-
erarchy Process (IT2F-AHP), chosen to address the uncertainties and subjective judgments inherent in expert
assessments. The resulting weighted criteria formed the basis for a user questionnaire. A total of 157 question-
naires were collected from visitors at Uskudar Square in Istanbul, a recently redesigned public space. The data
underwent Exploratory Factor Analysis to identify key factors and refine the model’s structure. Applying the de-
veloped USM model to Uskudar Square resulted in a success score of 70.2, providing an overall evaluation of
the square’s management performance. Crucially, the model allows for a detailed analysis of the constituent sub-
dimensions contributing to the total score, such as accessibility, safety, maintenance, amenities, social activity,
and environmental quality. This granular perspective enables urban planners and managers to identify specific
areas requiring improvement and implement targeted interventions to enhance the overall quality, usability, and
public satisfaction with urban squares.

1. Introduction

Public spaces are communal areas accessible to individuals and vari-
ous social groups. These spaces serve as venues for the exchange of ideas
and information, playing a crucial role in the formation and strength-
ening of social networks. Urban squares, as a specific type of public
space, have long played a central role in facilitating social interactions
and shaping urban identity (Heng and Chan, 2000). Throughout urban
history, squares have evolved as integral components of city develop-
ment, serving as vital hubs for social, economic, and political life. A
brief examination of urban squares across different historical periods
reveals that these spaces have played a significant role in shaping the
identity of their inhabitants (Cengel and Singery, 2024). Urban squares
contribute to this identity by fostering values and qualities such as a
sense of security, comfort, balance, order, enclosure, and remembrance,
among various other factors (Mele et al., 2025).
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Local governments are responsible for providing essential services to
their citizens based on their needs and expectations. City squares serve
as critical interfaces for citizen-local government interaction. As such,
the management of urban squares requires careful planning, adopt-
ing a straightforward and practical approach. Municipalities, therefore,
must develop comprehensive Urban Square Management (USM) strate-
gies, delineating the key dimensions that contribute to their efficacy
(Montgomery, 1998).

In Turkiye, the authority for protecting the historical texture and ar-
tifacts of the cities rests with the municipalities and provincial adminis-
trations (Ozeren, Qurraie, & Eraslan, 2024). These administrations have
responsibilities to work on tourism, culture, art, and natural assets, es-
pecially meeting the everyday needs of citizens living within their juris-
diction (Sezik, 2016). In this respect, the Istanbul Metropolitan Munic-
ipality (IMM) Urban Design Directorate planned to establish a manage-
ment system for the squares in Istanbul. This proposed system aims to
enhance the efficiency of square utilization, enrich the quality of social
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interaction within these spaces, and promote the implementation of sus-
tainable design principles. From a managerial perspective, the success
of a square is contingent upon its ability to fulfill pre-defined objectives,
as evaluated against specific performance criteria (Istanbul Metropoli-
tan Municipality, 2016).

Uskudar Square, a prominent urban space in Istanbul, holds signif-
icant historical and contemporary importance. Dating back to the 5th
century BC, Uskudar is recognized as a key tourist destination, cele-
brated for its historical landmarks and natural attractions. Its central
location within Istanbul’s transportation network, served by various
modes, including ferries, the Marmaray commuter rail line, metro lines,
and public buses, further underscores its significance. In response to the
district’s growing importance, a major expansion project for Uskudar
Square commenced in 2014.

This study proposes a USM success score model to evaluate the new
Uskudar Square, completed in 2018, considering the need mentioned
earlier. In the first stage of the study, USM success criteria were obtained
after a comprehensive literature review and face-to-face interviews with
experts. In the second stage, expert opinions about the relevance of each
criterion were taken. Undoubtedly, this process requires subjective eval-
uation of the data collected under various uncertainties by the experts
(Kusakei, Ayvaz, Oztiirk & Sofu, 2019; Temur, Kaya & Kahraman, 2014;
Zadeh, 1965). Fuzzy logic provides a suitable framework when uncer-
tainties exist or subjective decisions must be made with imprecise in-
formation. Therefore, the evaluation of expert opinions was carried out
with the Interval Type-2 Fuzzy AHP (IT2F-AHP) method in this study
(Yilmaz, Kusakeci, Tatoglu, Icten & Yetgin, 2019). In the third stage of
the study, a survey was conducted with the citizens using the square to
evaluate the management of Uskudar Square according to the proposed
evaluation model. Then, the obtained data were analyzed. Finally, the
USM Success Score for Uskudar Square was calculated according to the
revised evaluation criteria. In addition, the study provides suggestions
for improvement regarding the management of urban squares.

The current body of research on urban square management presents
certain limitations. First, existing studies often focus on individual crite-
ria, such as accessibility or aesthetic appeal, without providing a holistic
framework (Zawidzki, 2016; Zamri & Abdullah, 2015). This weakens an
understanding of what truly should be an effective urban square man-
agement (Melone et al., 2024). Second, the emphasis on expert evalua-
tions in previous studies has often overlook the critical role of public per-
ception (Erdogan & Kaya, 2016a). In addition, subjective biases within
expert assessments and the resulting uncertainties in criteria weighting
consistently undermine the reliability of evaluations (Dorfeshan et al.,
2018). To address these issues, this research employs the IT2F-AHP. This
methodological choice allows a more robust and reliable weighting of
success criteria.

The structure of this study proceeds as follows. The next section es-
tablish the theoretical foundation of the study through a review of the
relevant literature. Section 3 describes the methodological framework
of the study and sources of the dataset employed in the analysis. Next,
Section 4 presents the obtained result for this study. Finally, Section 5
opens a discussion by concluding the study key findings and outlining
implications for future research.

2. Literature review

Urban public spaces play a vital role in shaping urban environments,
serving as crucial venues for social interaction, cultural expression, eco-
nomic activity, and recreation. These spaces, including parks, plazas,
squares, and streets, contribute to the character and identity of a city
(Ali and Qurraie, 2023). Effective management of these spaces directly
influences quality of life by fostering community cohesion, promoting
physical and mental well-being, and providing access to essential ameni-
ties (Amiraslani, 2021). When implemented successfully, such manage-
ment yields both direct benefits, such as improved infrastructure and
enhanced safety, and indirect benefits, such as increased property val-
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ues and a stronger sense of place (Abou El Ezz, Eid, Khalifa & Hamhaber,
2017). The most important functions of modern squares are to provide
citizens with the opportunity to spend time together, meet their needs,
and reflect the culture of that region (Onder, 2002).

Primarily, squares host recreational activities and provide opportu-
nities for these activities. However, the traditional concept of a square
has evolved to encompass a broader range of functions. Contempo-
rary squares often function as multifunctional spaces, accommodat-
ing shopping, entertainment, social interaction, rest, and transportation
(Gezer and Qurraie, 2021). Consequently, these spaces are designed
as open, communal areas that facilitate a diverse array of activities
(Ozalp, 2008). Different researchers have determined different criteria
to evaluate urban spaces. One of the first studies in this field was con-
ducted by Montgomery (1998). The study proposed the following suc-
cess criteria for urban spaces: complexity, diverse movement patterns,
a mix of primary uses, a robust economy, vibrant street life, varied op-
erating hours, accessible transportation options, legibility, imageability,
and cognitive mapping (Montgomery, 1998).

Carmona, De Magalhdes & Hammond (2008) discussed the
square management models with three basic approaches: the state-
oriented model, the market-oriented model (market-centered), and the
community-centered model. In addition, the authors handled the level
of coordination, regulation, maintenance, and investment (Istanbul
Metropolitan Municipality, 2016).

Eruran (2011) defined squares as the lifeblood of cities and described
them as the center of social and cultural life. The fact that the square is
an area where the needs of the citizens are met in a short time has been
stated as a prominent functional feature (Eruran, 2011).

In another study, squares and their surroundings were examined in
terms of spatial quality parameters, starting from the historical change
process. These quality parameters are attainability, accessibility, vari-
ation, flexibility, security, spatial integrity, comfort, and sustainability
(Cinar Altincekic, Ergin & Tanfer, 2015). Likewise, some of the elements
that successful urban spaces should have are given as: image and iden-
tity, attractions and destinations, amenities, flexible design, seasonal
strategy, access, the inner square and the outer square, reaching out
like an octopus, the central role of management, diverse funding sources
(PPS, 2015).

While existing literature addresses the functions of public squares
within social and economic life, comprehensive research on square man-
agement based on these functional determinations remains limited. The
Istanbul Metropolitan Municipality’s (IMM) Square Management Sys-
tem (SMS) project represents a notable exception. This project analyzed
twelve squares, considering the following dimensions: Transportation,
Safety, Conformity, Maintenance, Environment, Functionality, Social-
ization, and Aesthetics (Istanbul Metropolitan Municipality, 2016).

In general, the inferences about the functions of the squares from
the literature review and the project carried out by IMM formed the ba-
sis of our work. Accordingly, the proposed USM Success Score model
was designed to cover the expectations of all stakeholders in eight sub-
dimensions: Transportation, Safety, Conformity, Maintenance, Environ-
ment, Functionality, Socialization, and Aesthetics, for which the views
of the end-users are collected, and improvement suggestions are given

3. Methodology

The research adopts a mixed-method approach, combining qualita-
tive and quantitative methodologies to develop and validate the Urban
Square Management (USM) success score model from the public’s per-
spective. The qualitative phase begins with expert input to identify and
prioritize the criteria essential for effective urban square management.
In the quantitative phase, these expert-defined criteria are translated
into a structured questionnaire administered to 157 visitors of Uskii-
dar Square, a recently redesigned urban space in Istanbul. This phase
captures the citizens’ perspectives and experiences, providing empirical
data on the performance of the square across the predefined dimen-
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sions. The model is grounded in the Resource-Based View (RBV) theory
(Barney, 1991). RBV, a strategic management theory, posits that sus-
tainable success is achieved when organizations effectively utilize valu-
able, rare, inimitable, and non-substitutable resources. In the context of
USM, the study conceptualizes public space attributes—such as accessi-
bility, safety, amenities, and environmental quality—as strategic urban
resources that contribute to the socio-cultural value and performance of
a city.

In this study, a two-stage methodology is proposed. The criteria to be
evaluated for the USM success score were determined in the first stage.
In this context, a literature review was conducted to determine what
squares mean for local governments. Next, eight managers from the Is-
tanbul Metropolitan Municipality were interviewed, comprising both
mid-level and upper-level personnel. These individuals were selected
based on their significant expertise and direct involvement in trans-
portation and urban space management in the local government. Ex-
perts evaluated the criteria extracted from the literature for ideal urban
square management. The IT2FAHP method was used to determine which
criteria were more important and prioritized, and criteria weights were
determined. The motivation behind using IT2FAHP method is that the
decision-makers can include both objective and subjective views in the
decision process while evaluating the model criteria (Kurutiiziim, 2001).
The final outcome of the first stage is importance scores of the selected
criteria for urban square management.

In the IT2F-AHP approach, where the same steps are followed as the
deterministic AHP, the computing stages are defined under the Type-2
Fuzzy environment. The details of the calculations will not be given here
in order not to expand this study. For the interested readers, two studies
by Gorener et al. (2017) and Yilmaz et al. (2019) can be referred to..

The second stage of the proposed methodology consists of a survey
. To this end, a field study was conducted to evaluate by the citizens
who benefit from the square and related facilities. A face-to-face sur-
vey method was preferred, and the data obtained from the survey was
analyzed using the SPSS program. The data obtained were evaluated
with exploratory factor analysis to justify the survey items and under-
lying constructs. In light of the analysis, the USM Success Score has
been revealed. The proposed methodology is an original model because
it allows for subjective evaluation of the criteria and focuses on pub-
lic’s opinion who uses the city square. The most important output of the
model, USM Success Score, reveals the good and open-to-development
aspects of the city square. In this respect, it will guide administra-
tive bodies on urban management processes. The general steps of the
methodology followed in the study are given in Fig. 1.

3.1. Interval type-2 fuzzy sets

IT2F sets are presented as an extension of type-1 fuzzy sets to cope
with the high degree of uncertainty associated with vague verbal ex-
pressions of subjective judgments (Saima et al., 2011). The concept has
been employed in various fields comprising a considerably high degree
of subjectivity (Erdogan and Kaya, 2016b; Gorener, Ayvaz, Kusakel, and
Altinok, 2017; Mohagheghi, Mousavi, Vahdani, and Shahriari, 2017;
Dorfeshan, Mousavi, Mohagheghi, and Vahdani, 2018; Dorfeshan and
Mousavi, 2019). In this section, some basic definitions of IT2F sets are
presented (Chen and Lee, 2010) as follows:

Definition 1. A type 2 fuzzy set, X, is given by a type-2 membership
function, "3 and defined in the universe of discourse X as:

A= {((x, ). 5 (x, u))|Vx € X.VueJ, 0,110 < pz(x,u) < 1}

Alternatively, A can be denoted as:

al
I

135,/ (x, )

XEX, uel,

€ [0,1] and // is union over all admissible x and .

[m5GeSdc;June 5, 2025;14:43]

Urban Governance xxx (xxxx) xxx

Definition 2. For any Z, if all '“X“(x’ u) = 1, then :i is called an IT2F
set. An IT2F set can be regarded as a special type-2-fuzzy set, where

Z:// 1/, u). I, C[0,1]

x€X, uel,

Definition 3. The upper and lower membership functions of an IT2F
set are type-1 membership functions. As seen in Fig. 2, a trapezoidal
IT2F set, 4,, is denoted as;

(af1> iy, aiy- aiys Hi (A7), Hy (A7),
al,alf“3 Hl( )

2(47)):

where H; (AU) denotes the membership value of the element oV

1 i

A, = (AV,AL) =
L
2

iG+1)
in the upper trapezoidal membership function, AU 1 < j <2, whereas
H; (AL) denotes the membership value of the element ”:L</+1) in
the lower trapezoidal membership function A,.L,l <j<2, H I(Aff )E
[0, 1], Hy(AY) € [0, 1], H|(AF) € [0,1], Hy(AF)e[0,1]and 1 <i < n.
Definition 4. Given 4, and 4, as
= (AY, ALy = (@Y, dY},dY,,a 14,H1 (AY), Hy(AVY),
(au,afz, L, le(AL) H2<Az)>, and Az—(AU AL)— i, .
(a3, a5, a5, 24, 1(A ), Hy(A7)), (021,022, 230 24, H\(Ay), Hy(AY)):
The addition operation between two trapezoidal IT2F sets is deﬁned
as follows:

Z @Zz = (/fﬁj,/f{“)ﬂa (/ig,AL [a“ +a¥ 1,a12 +a¥ 2,a13 +a23,
24,min(H,(AU) H, (AU)) mm(Hz(Aﬁf),Hz(Ag’))],
[ | +ak, ok +al b + al +ak;min (H, (AL), H,(AL)),

23"’ %
min(01, (A1) 1, (A1) )

+a
M

Definition 5. Similarly, the subtraction operation with IT2F sets is
defined as follows:

U U _ U U _ U

ZIGAZ_ (A7, Af)e(ﬁé’,,f) [“11 Ty Ay T Ay, 13 T A
ajy - 24’mm( 1(AY). H, (AY)), min(H, (AY). H, (A”))],~ @
[L ay.af, —ay.a 1L3_”23’”1L4_“2L4;min(H1( 1). H(47)).

mln(Hz(/ilL),Hz (AZL))]

Definition 6. The multiplication operation can be formulated as fol-
lows:

Zfl ®52 = (AY,Af) ® (Ag,AL [a“ Xa21, >< 022, >< a23,

><a24,min (H1 (AU) HI(AU)) mm(Hz(A?),Hz(Ag))],
\ X ak;min (H(AL), H,(AL)),

[ | X ‘121’ 2 X azz’ %

mm(Hz(AlL),Hz(AzL))]

3

3% “2%5

Definition 7. Similarly, the division operation with two trapezoidal
IT2F sets is defined as follows:

lz.[i G in (Hy (AV), Hy (AY) ) min(Hy (AV), H (AU))]
=~='\Uv-v->Uv>U> 1 > \A4, )), 204y ), Ha Ay ) )]s

i, (A8))min (1121 1 (42))|
“

Definition 8. The arithmetic operations between a scalar, k, and a
trapezoidal IT2F set, A, is given as:

=

A = (mgfl,mgfz,kxagg,mm;ﬂl(gv) Hy(AY)),
kxa 11’ ]

j (A1), (i)
%=(all/k’alz/k’aIS/k’aM/k;Hl([{?) 2(A ?))

kxak I
(alLl/k’ale/k’alLs/k’afza/k; Hl(’if)’ HZ(Al )

kxal, kxak

12° 13° ]4’

®
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Methodological Approach Used

l

1. Step: Literature Review

Determination of Criteria Weights

|

Step 2: Determining General Success Criteria

'

Step 3: Intermittent Type 2 Fuzzy Analytical Hierarchy Process

¢

Step 4: Determination of Criterion Weights

l

Step 5: Fieldwork Survey

v

Step 6: Definition of Criteria-Exploratory Factor Analysis

Field Survey

v

Step 7: USM Success Score

}

Improvement Suggestions

Fig. 1. Research framework.

Definition 9. The ranking value, Rank (Zi), of X,- is given as follows
(Celik et al., 2013):

Rank(4,) = M(AU + M, (AL) + My(AY) + My (AL) + M5 (AY)
+M;(AL) = 2 (S, (AY) + S, (AL) + 5,(AY) + 5, (AL) + S5 (AY) + 55 (AL)
+S4(A?)+S4(AL))+H](A )+H1(AL)+H2(AU)+H7( AL),

(6)

where the average and is defined as Mp(/i{)=

(a’+

r(p+l)
2

o
Mp(A’.) is

, 1 <p <3, whereas the standard deviation of the ele-

q+] 2

ments a{p and af( H),Sp(fi{) =\J Z (“zk - anlk) ,1<g<3,

denotes the standard deviation of the elements a a " S4(A,.) =

23

A a2
\Jl Y (@, - 1 Z al) H,(A]), which signifies the membership

value of the element a in the trapezoidal membership function

i(p+1)
AI., 1<p<3,je{U,L},and1<i<n.

Definition 10. The reciprocal of A is calculated as:

>l

Y OH{ A HA) ) @

. ;. HLA)HE®) )

> >
a

I T e
|(
( oI 1

L L L L
4 3 2 1
Definition 11. For any Z,
m( U mf[ U m m| U. gU U
'~ (\/"1’ ay, {/ay, {/a, s H (A), H, (A)>,
A=
<’"\/a L Kfak, wfak, 4 aj;HlL(A),HzL(A)>

3.2. Interval type-2 fuzzy AHP

\ Z is defined as:

®

AHP has been a standard tool for multi-criteria decision-making
(MCDM). Deterministic forms of AHP are criticized due to their inabil-
ity to deal with the inherent subjectivity that MCDM problems involve
(Kilic and Kaya, 2015). IT2F-AHP is a novel systematical MCDM method
applied in various decision-making cases requiring intensive personal
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1F ~
i) A
~L NU
H(A ) A
~L
H(A)
L
REEAY:
H,(A)
ot—L-L : — X

v v L L U _L L U
a’ a, a ay, ay a;  a, a,

Fig. 2. The upper and lower trapezoidal membership functions, AY and AL, of
the interval type-2 fuzzy set A,.

judgments under fuzziness. A recent IT2F-AHP model was presented by
Kahraman et al. (2012, 2014), which provides a basis for our study as
well.

Given n criteria subjectively evaluated by m decision makers, the
main steps of IT2F-AHP are described below:

Step 1. Define the problem and construct a problem hierarchy.

~k
Step 2. Construct m fuzzy pairwise comparison matrices, A , where

k=1,...,m. A is constructed by one decision maker as a matrix
of nxn trapezoidal IT2F sets.
~k ~k
i a, a}{ u
:’k = =
A =|%i 1 e Gy ©)
~ sk ' )
anl an2 o 1

where @, i

with Eq. (7). Additionally, i =1, ...
sents the IT2F pairwise comparison between criteria i and j made by kt
decision maker.

is reciprocal of a .. Namely, @, =1 /5,-]- which is calculated

. ~k
n and j=1,...,n Here, a;; repre-

Step 3. Examine the consistency of the fuzzy pairwise comparison
matrices. In this step, the fuzzy reciprocal matrices are defuzzi-
fied and checked for consistency by Kahraman et al. (2014).
Given an IT2F set with the following notation as before:

A= (AU,AL) (a¥, aé’,aé’, al; Hy(AY), Hy(AY)),
(alL,aL,aF HI(A ) HZ(AL)).

Defuzzification with Trapezoidal Type-2-Fuzzy Set (DTraT) ap-
proach is performed using Eq. (10) (Kahraman et al., 2014);

DTraTAj =3{1@/ -d")+ (H
L

1(AY)ay — o) + (Hy (A7
+aV + [(aF —aL)+(H1(/i )ak - -

Jai —ay)1/4
ab) + (Hy(AL)ak - ot

a )]/4 + alL}
(10)

After obtaining the crisp reciprocal matrix, A¥, the consistency index,
CI*, for k™ decision maker is calculated and compared with the random
consistency index, RI Saaty (1987).

Step 4. Aggregate the pairwise comparisons of m decision makers,

7;;, by using the geometric mean approach.

an

~ ~1 ~k ~m]1/m
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Where Eq. (3) and Eq. (8) are employed. Here, 7,
posed of nxn IT2F sets.

IS a matrix com-

Step 5. Estimate the fuzzy weights for each criterion. To do this,
the geometric mean of each row, 7,, is calculated using Eq. (11).
Subsequently, the fuzzy priorities are computed by normahzatlon
of each row. Accordingly, the fuzzy weight of the i" criterion, @,
is calculated as follows:

B=Fefe. efe. . eF" (12)

where Eq. (1) and Eq. (4) are used for summation and division opera-
tions, respectively.

Step 6. Calculate the ranking value, Rank(id,), of the T2F weights
using Eq. (6). Thereafter, obtain ranking scores, R;, of the alter-
natives:

R; = Rank (i%;) (13)

Verbal expressions and Trapezoidal IT2F numbers used in pairwise
evaluations within the scope of the study are presented in Table 1.

3.3. Uskudar urban square

Uskudar, with its roots tracing back to the 5th century BC, stands as
a prominent tourist destination in Istanbul, renowned for its historical
artifacts and natural beauty. Strategically positioned within a bustling
transportation hub, Uskudar offers convenient access via various modes
of transport, including ferries, railroads, and metro. Fig. 3 shows the
historical and cultural places in Uskudar Square and its surroundings,
which confirms Square’s significance. Fig. 4 also shows the state of Usku-
dar Square before the project.

In recent years, the significance of public squares has grown, lead-
ing to various development projects for Uskudar Square. Among these
initiatives, the most prominent is the project aimed at expanding the
square through the addition of a new land reclamation area into the sea
of Marmara, which commenced in 2014. Figs. 5 and 6 illustrate the state
of Uskudar Square after the land reclamation area was built.

The square area created in the project extends from the Yeni Valide
Sultan Mosque to the existing coastline, covering approximately 15,000
square meters. However, due to the inclusion of Marmaray Station struc-
tures and roadways, the use of simple open space is fragmented into
1,000-2,000 m<sup>2</sup> sections. With the addition of a new area
to be reclaimed from the sea, the square area between the sea and the
roadway measures 10,000 square meters (Uskiidar Square Urban De-
sign, 2015). The project was completed in 2018, and since then, it has
contributed significantly to Istanbul’s urban fabric, increasing the num-
ber of public service areas in the heart of the city.

According to the information obtained from the project bulletin, the
benefits of the new square project are listed as follows:

* Pedestrian access will be provided continuously in all directions.

 Various outdoor events and activities can be organized in the new
area.

» The added area can be used as a gathering area in the event of natural
disasters such as earthquakes.

* A significant square space can be created within the existing urban
fabric of Istanbul.

3.4. Data set
The importance of the eight dimensions, Transport (C;), Secu-

rity/Safety (C,), Comfort (C3), Maintenance (C,), Environment (Cs),
Functionality (Cg), Social (C;), Aesthetic (Cg), evaluated for the USM
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Table 1
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Verbal expressions used and equivalents for IT2F numbers.

Verbal expressions

Trapezoidal interval type 2 fuzzy sets

Much more important

Too much important

Pretty much important

A little too important

Of equal importance

Little bit important
Considerably less important
Very little important

Much less important

AS
VS
FS
SS

1/8S
1/FS
1/VS
1/AS

f&’ =((7,8,9,91,1),(7.2,8.2,8.8,9;0.8,0.8))

% = ((5,6,8,9;1,1),(5.2,6.2,7.8,8.8;0.8,0.8))

ﬁ =((3,4,6,7;1,1),(3.2,4.2,5.8,6.8;0.8,0.8))

.S:S =((1,2,4,5;1,1),(1.2,2.2,3.8,4.8;0.8,0.8))

E=(1,1,1,1;1,1), (1,1,1,1;1,1))

S%V = I/S:S = ((0.200,0.250,0.500,1; 1,1),(0.208,0.263,0.454,0.833; 0.8,0.8))

ﬁ = l/ﬁ =((0.143,0.167,0.250,0.333; 1,1), (0.147,0.172,0.238,0.312; 0.8,0.8))
ﬁ = 1/’1-/:5 =((0.111,0.125,0.167,0.200; 1,1), (0.114,0.128,0.161,0.192; 0.8,0.8))
A?V = l/;A:S =((0.111,0.111,0.125,0.143; 1,1), (0.111,0.114,0.122,0.139; 0.8,0.8))

+20
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Map Legend

1- Uskudar Yeni Valide Sultan Mosque
2- Mihrimah Sultan Mosque

3- Shamsi Pasha Mosque

4- Rumi Mehmet Pasha Mosque
5- Cedit Valide Public Soup Kitchen
6- Historical Old Bathhouse

7- Mimar Sinan Bazaar

8- Kara Davut Pasha Mosque

9- Gulfen Hatun Mosque

10- Aziz Mahmut Hudai Mosque
11- Tomb of Halil Pasha

12- Ahmet Celebi Mosque

13- Kaptanpasa Mosque

14- Aziz Mahmut Hudai Foundation
15- Ayazma Mosque

16- Historical Fountain

17- Uskudar Mihrimah Sultan
Dispensary

18- Geredeli Mosque

19- Salman Agha Mosque

20- Husrev Agha Mosque

21- Mihrimah Children's Library
22- Fountain

Fig. 3. Historical and cultural heritage in Uskudar square and its surroundings.

success score was evaluated by the experts working in IMM with Interval
Type 2 Fuzzy (AHP). Eight experts at the executive level participated in
this evaluation process. According to the main criteria obtained, a scale
was created to model the success score of the new Uskudar Square, and
the scale was applied to Uskudar Square using a face-to-face interview
method.

The survey was conducted with 165 citizens residing near Uskudar
Square or using the square by bus, minibus, Marmaray, or ferry. By
examining the data obtained, incompletely filled questionnaires were
eliminated, and as a result, 157 filled questionnaires were considered in
the analysis. For the survey, the square was visited at randomly deter-
mined times during the day. All citizens using the square for participa-
tion were evaluated within the sample space, and a special user group
was not targeted. However, among the citizens who were asked to par-
ticipate in the survey, those who had time and volunteers participated.
For this reason, the convenience sampling method was adopted. It aims
to get the participants’ opinions about the newly designed square and
their expectations about the square in the future. The demographic in-
formation of the respondents is shown in Table 2.

Table 2
Demographic information of participants.
Gender
Age Educational status Total
Female Male

18-30 High school and below 9 20 29
Undergraduate 35 39 74
Master’s and above 1 3 4
Total 45 62 107

31-40 High school and below 7 5 1
Associate-bachelor’s 2 4 1
Graduate 0 2 1
Total 9 11 20

41 and above High school and below 10 4 14
Undergraduate 4 8 12
Master’s and above 2 2 4
Total 16 14 30

Total High school and below 26 29 55
Undergraduate 41 51 92
Master’s and above 3 7 10
Total 70 87 157
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Fig. 5. New Uskudar square after the land reclamation project.

4. Results
4.1. IT2F AHP application

In the pairwise comparison matrices obtained in the first step of the
IT2F-AHP method, the importance of each pair of binary criteria relative
to each other was evaluated by eight experts with IT2F verbal expres-
sions. A sample evaluation is given in Table 3.

The weights of the eight criteria were determined as given in
Egs. (9)-13. The resulting fuzzy weights were normalized after clarifi-

cation. The deterministic equivalents of normalized weights are shown
in Fig. 7.

Upon evaluating the weights of the aforementioned criteria, it is ev-
ident that "Transportation" is the paramount factor for decision-makers,
followed by "Maintenance" as the secondary criterion. The criterion with
the lowest weight is "Aesthetics." Moreover, we determined that the
weights are closely aligned, and that no criterion is assigned a signif-
icantly low weight by the experts, thus not deemed irrelevant. Conse-
quently, these eight dimensions will be evaluated and will contribute to
the USM Success Score.
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Fig. 6. The new urban square area in Uskudar (drone footage).
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Fig. 7. Normalized weights for eight dimen-

Table 3
Pairwise comparison form filled by the experts.
1 2 3 4 5 6 7 8
USM success score C; C, Cs Cy Cs Ce C, Cg
1 C, E E SS 1/8S SS 1/8s 1/88 SS
2 C, E 1/8S 1/8S E E E SS
3 Cs E 1/8s E 1/8s 1/8S SS
4 C, E SS SS 1/88 SS
5 Cs E E E SS
6 Cs E 1/88 E
7 c, E ss
8 Cg E
sions.
13.00 13.00
12.00 12.00 12.00 12.00 12.00
2 2 5
& & & & & & &
& Nd @ & S Ng R
< & & «© &
Y N
@fb ((}\4 & S
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Table 4
Results of KMO and Bartlett’s test.
Kaiser-Meyer-Olkin sample fit test 0.869
Bartlett’s Approximate chi-square 3807.768
sphericity test Degrees of freedom 703
Significance value 0.000

4.2. Exploratory factor analysis

There are two main considerations when determining whether a
particular data set is suitable for factor analysis: sample size and the
strength of the relationships between variables as well as the intercorre-
lations that exist among the items. According to Tabachnick and Fidell
(2013), a sample size of 150 is generally considered the minimum for
conducting factor analysis, provided that the data meets other assump-
tions such as sufficient correlations among variables. For relationship
between variables, it is generally recommended to examine the correla-
tion matrix for evidence of correlation coefficients greater than 0.3. If
there are few correlations above this threshold, factor analysis may not
be appropriate. Additionally, there are two statistical measures that can
help assess the suitability of data for factor analysis: Bartlett’s test of
sphericity (Bartlett, 1950) and the Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy (Kaiser, 1970). KMO takes a value between 0 and
1. The closer it is to 1, the more suitable the sample is for factor analysis.
If the KMO test result is less than 0.50, it is interpreted that factor anal-
ysis cannot proceed (Kaya & Kaya, 2013). Similarly, for factor analysis
to be deemed appropriate, Bartlett’s test must yield a significant result
of p < 0.05.

A 40-question questionnaire was designed to measure the 8 iden-
tified basic dimensions (latent variables), and data were collected in
Uskudar Square by convenient sampling method. The data for factor
analysis was tested using KMO and Bartlett’s test. According to the re-
sults presented in Table 4, the data were found to be suitable for analysis
(KMO>0.8 and significance value <0.05).

Varimax rotation was applied to facilitate the interpretation of the
factors by maximizing the variance of squared factor loadings. This or-
thogonal rotation method ensures that the factors are uncorrelated and
helps achieve a clearer, more interpretable factor structure. For factor
extraction, factors were retained based on the eigenvalue greater than 1
criterion, which is a commonly used threshold for determining the num-
ber of factors to retain (Kaiser, 1970). During the EFA, two variables
were removed due to low factor loadings, as they did not contribute
meaningfully to the factors. These variables were excluded to ensure
the robustness of the factor structure and to retain only those items that
demonstrated strong relationships with the factors. Consequently, the
number of variables, which was 40 with the revision of the analysis,
decreased to 38 with the removal of 2 variables.

Accordingly, the factors, on which the survey questions were loaded,
were reviewed, and it was concluded that eight factors were named cor-
rectly. Thirty-eight questions were determined to measure these eight
hidden variables. According to the exploratory factor analysis, eight
main criteria predicted for the USM Success Score were also supported
by the collected survey data (Table 5). The final version of the distribu-
tion of the variables and their corresponding Cronbach alpha values are
given in Table 6.

5.3. Findings

In this section, the average scores of the eight factors, evaluated
specifically for the new Uskudar Square, on a 5-point Likert scale will be
presented. The Transport dimension received the highest score, with an
overall average of 4.08 out of 5, indicating that 81.61 % of participants
were satisfied with the transportation aspects of Uskudar Square. This
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result is not surprising, as the square serves as the main intersection for
various modes of transport, such as ferries, subways, trains, and buses.

The average score for the Safety criterion was 3.74 out of 5, reflect-
ing that 74.96 % of participants were satisfied with safety features in
Uskudar Square. The average score for Comfort was 3.39 out of 5, with
67.89 % of participants agreeing that the square is suitable for public
gatherings. The Maintenance criterion received an average score of 3.85
out of 5. This indicate that 77.07 % of participants evaluated Uskudar
Square positively in terms of maintenance. The average score for the
Environment was 3.02 out of 5, with 60.31 % of participants expressing
satisfaction with the environmental regulations in the square.

The overall average score of the Functionality criterion was calcu-
lated as 3.64 out of 5. In the percentile, 72.89 % of the participants find
Uskudar Square functional. The general average score of the social top
criterion was calculated as 3.31 out of 5. In the percentile, 66.15 % of
the participants find Uskudar Square to be pleasing in terms of socializ-
ing. The general average score of the Aesthetic criterion was calculated
as 2.94 out of 5. In the percentile, it was calculated that 58.82 % of the
participants find Uskudar Square to be aesthetically appealing. Based
on this, it is recommended that further studies and efforts be directed
towards enhancing the aesthetic and visual aspects of the square.

The averages scores obtained for the main dimensions of the USM
Success Score after the analysis of the survey data are shown in Fig. 8.

In the last stage of the USM Score, the average score of each criterion
and the criterion weights were multiplied to form the total weighted
score. Accordingly, the USM Score for Uskudar Square was found to be
70.2 (Fig. 9).

When this average score is evaluated according to the USM Success
Score model presented in this study, it is concluded that those who
use the square are relatively satisfied with Uskudar Square while ex-
pect some potential improvements in some areas such as aesthetic and
functionality.

6. Discussion and conclusion

Urban squares are important in terms of people’s presence and so-
cial participation; however, what makes these spaces socially active is
primarily the physical factors that can facilitate people’s involvement;
including access, visual attractions, natural factors, and many other fac-
tors. Today, squares constitute the focal point of access to public ser-
vices as well as the socializing area for the public. Along with all these,
it is observed that today’s squares are unable to meet the needs of cit-
izens due to immigration from cities. Many squares in the world are
being renovated and made compatible with the increasing population
and changing conditions.

The central role of urban squares in contemporary city life, as high-
lighted in this study, underscores their significance as not only focal
points for public service access and social interaction but also as cru-
cial elements of a city’s identity and image. As cities face the challenges
of increasing populations and evolving urban needs, the effective man-
agement of these public spaces becomes paramount. This research con-
tributes to the field urban planning and management by developing and
validating an Urban Square Management (USM) success score model.
The model directly addresses the gap in understanding and measuring
management effectiveness from the public’s viewpoint.

The case of Uskudar Square in Istanbul illustrates the need for a sys-
tematic approach to public space management. As observed, squares
are multifunctional spaces used for transportation, trade, social gath-
erings, and recreation. The USM model involve eight key dimensions
Transportation, Safety, Comfort, Functionality, Aesthetics, Social, Envi-
ronment, and Maintenance. The model represents a holistic framework
for evaluating urban square management while each dimension plays a
crucial role in shaping public perception and satisfaction.

The dimension Transportation addresses the accessibility and con-
nectivity of the square. It includes factors such as pedestrian flow, pub-
lic transportation integration, and ease of access for all groups. Effec-
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Table 5
Distribution of pattern matrix and questions by factors.

Component

1 2 3 4 5 6 7 8

Transport 1 .768
Transport4 753
Transport 2 716
Transport 5 673
Transport 3 .634
Transport 6 .606
Transport 7 .593
Transport 4 .746
Aesthetic 2 733
Aesthetic 3 721
Aesthetic 1 .691
Aesthetic 5 .592
Environment 1 917
Environment 2 .909
Functionality 3 744
Functionality 2 .607
Functionality 6 .562
Functionality 1 .547
Functionality 4 .523
Functionality 7 .354 .523
Functionality 5 .502
Functionality 8 .400
Maintenance 3
—-0.874
Maintenance 5
—0.806
Maintenance 4
—-0.794
Maintenance 1
—0.768
Maintenance 2
-0.759
Comfort 1
—-0.738
Comfort 2
-0.716
Comfort 3
—-0.700
Comfort 4
—0.466
Safety 2 .657
Safety 3 619
Safety 4 616
Safety 1 565
Social 2 .805
Social 1 795
Social 3 .570

Fig. 8. Average scores of eight dimensions.
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Table 6
Distribution of variables after exploratory factor analysis.

main criterion Number of items Cronbach alpha

Transport 7 0.77
Safety 4 0.87
Comfort 4 0.82
Maintenance 5 0.91
Environment 2 0.77
Functionality 8 0.87
Social 3 0.75
Aesthetic 5 0.84

tive transportation management ensures that the square is seamlessly
integrated into the city’s mobility network. Safety dimension encom-
passes both physical and perceived sense of security by people. Increas-
ing the sense of security can encourage public use and social interac-
tion in the public spaces. Comfort focuses on the availability of essen-
tial services, such as restrooms, seating, and information kiosks. Com-
fort squares cater to the diverse needs of users, enhancing their overall
experience and encouraging people to stay and spend more times in
the public space. Functionality relates to the square’s ability to serve
its intended purposes, whether as a space for public gatherings, events,
shopping or everyday activities. Functional squares should be adapt-
able and responsive to the needs of the community for wide range of
activities. Aesthetics reflect the visual appeal and design quality of the
square (landscaping, architectural features, public art, etc.). Aestheti-
cally pleasing squares contribute to a positive urban experience and en-
hance the city’s visual identity. Social dimension addresses the square’s
role in fostering social interaction and community engagement. This
includes the presence of spaces for social gatherings, events, and cul-
tural activities. Socially active squares strengthen community bonds and
promote inclusivity. Environment focuses on the square’s environmen-
tal sustainability and ecological impact. This includes factors such as
green spaces, water management, and waste disposal, which all con-
tribute to more sustainable urban environment. Care encompasses the
maintenance of the square, including cleanliness, infrastructure main-
tenance. Well-maintained public spaces demonstrate a commitment to
public service and enhance the overall user experience.

The application of the Interval Type-2 Fuzzy Analytical Hierarchy
Process (IT2F-AHP) for expert evaluations allowed for the incorpora-

Social

11

[m5GeSdc;June 5, 2025;14:43]

Urban Governance xxx (xxxx) xxx

Fig. 9. Contribution of criteria to weighted
score.

698 |

Environment Aesthetic

tion of inherent uncertainties and subjective judgments. Based on that,
a questionnaire was developed. The Exploratory Factor Analysis vali-
dated the model’s structure and ensured its relevance to public percep-
tions. The resulting success score of 70.2 for Uskudar Square provides a
quantitative measure of its management performance. It offers a valu-
able tool for urban planners and policymakers. This score, however, is
not only a number; it represents a comprehensive evaluation derived
from public feedback which emphasizes on the importance of citizen-
centric approaches in urban planning.

The analysis of sub-dimensions provides actionable insights. For in-
stance, if the safety dimension scores lower, targeted interventions such
as increased lighting or security patrols can be implemented. Similarly,
improvements in environmental quality can be prioritized based on the
model’s detailed feedback. This approach aligns with the understanding
that public satisfaction with urban spaces is directly linked to the deci-
sions and actions of city administrations (Suhardono, Lee, & Suryawan,
2024).

The generalizability of the USM model to other squares in Istanbul
and beyond is a significant contribution of this study. By standardizing
the success criteria and providing a measurable and controllable frame-
work, cities can systematically assess and improve the quality of their
public spaces. Future research could explore the application of the USM
model in diverse urban contexts and explore its variations in cultural,
economic, and social factors. Additionally, longitudinal studies could
assess the impact of implemented interventions on public satisfaction
and the long-term sustainability of urban squares.

The integration of public perspectives in urban square management,
as demonstrated in this study, is crucial for creating inclusive and
functional public spaces that enhance the overall quality of urban life
(Chen and Lee, 2010). By prioritizing citizen-centric approaches and
utilizing robust evaluation models, cities can ensure that their squares
remain vibrant, accessible, and responsive to the needs of their commu-
nities.
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