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Abstract

More than half a century has passed since the introduction of the concept of sustainable development; yet, global
experiences indicate that achieving urban sustainability at a large scale remains fraught with considerable
challenges. In this context, the neighborhood—as the smallest unit of urban planning—offers a suitable platform
for operationalizing the principles of sustainability and new urbanism. The present study aimed to develop a
comprehensive model for the formation of a sustainable neighborhood grounded in the new urbanism approach
within the city of Zahedan. The research employed a mixed-methods design (qualitative-quantitative). In the
qualitative phase, data were collected through in-depth interviews with experts and residents representing old,
newly developed, marginal, and peripheral urban areas. The data were subsequently analyzed through open and
axial coding procedures. Following multiple rounds of expert consultation, a consensus was reached on 26
criteria, which were then weighted and subjected to scenario development by using fuzzy analysis and a fuzzy
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cognitive map model implemented in the MATLAB environment. The findings indicated that physical-spatial,
social, and new urbanism indicators exhibited the highest degree of centrality and influence. Furthermore,
evaluation of the moderation model using Warp PLS software confirmed that the proposed model demonstrated
a good fit with statistically significant relationships among the variables.

Keywords: Neo-Urbanism, Sustainable Neighborhood, Fuzzy Analysis, Warp PLS Model, Zahedan.

Introduction

The advent of the industrial revolution in the 18" century coupled with the subsequent proliferation of
technology, precipitated profound transformations in urban production, transportation, and exchange systems.
These developments fueled rapid urban population growth and disrupted the spatial and social equilibrium of
cities (Lotfi et al., 2011, p. 91). In response to escalating instability, the concept of sustainable development
emerged in the latter decades of the 20" century as a comprehensive global framework aimed at restoring
balance across human, social, and physical dimensions (Siyami et al., 2015, p. 40). Within this paradigm,
sustainable urban development recognizes small communities and urban neighborhoods as effective units for
achieving sustainability, given their inherent capacity to foster and manage social, cultural, and environmental
interactions (Mohammadi-Ashenaei et al., 2010, p. 257). In parallel, the New Urbanism movement arose in the
1980s as a direct reaction to urban sprawl and the dominance of automobile-oriented planning. This approach
emphasizes revitalization of public spaces, enhancement of neighborhood vitality, promotion of pedestrian
mobility, and a return to human-scale urban design (Elshater, 2012, p. 66; Bohl, 2000, p. 762). Drawing
inspiration from traditional, human-centered planning principles, New Urbanism seeks to achieve urban and
neighborhood sustainability through integrated design and encouragement of social interaction (Furuseth, 1997,
p. 201). In the Iranian context, neighborhoods have historically served as vital loci of social and cultural
cohesion. However, in recent decades, escalating population densities, functional segregation, and deterioration
of public spaces have progressively diminished this role, reducing neighborhoods to largely physical entities
devoid of their former social vibrancy (Rafiian et al., 2011, p. 2). In light of these challenges, the New Urbanism
approach offers a promising pathway for regeneration of urban neighborhoods, reinforcement of place
attachment, and advancement of social sustainability (Annamoradnejad & Safarrad, 2024, p. 35).

Meanwhile, the city of Zahedan—as a prominent example of a city in transition within Iran—offers a suitable
context for analyzing the potentials and constraints of implementing the New Urbanism approach, owing to its
cultural, economic, and social diversity. The pronounced physical and social disparities observed among old,
newly developed, and marginal urban fabrics underscore the urgent need to redefine neighborhood identity and
foster social sustainability. Neighborhoods like Daneshgah and Bozorgmehr Streets, Imam Khomeini and Saadi
Intersection, Shirabad, Mehrshahr, and Zibashahr, each characterized by distinct physical and social attributes,
provide a valuable opportunity for a comparative examination of the alignment between New Urbanism
indicators and local realities.

According to the data from Zahedan Municipality (2025: 1), the city is currently administratively divided into 5
districts, 9 zones, and 50 neighborhoods. However, these divisions are largely managerial in nature rather than socially
grounded; consequently, a cohesive and sustainable network of neighborhood relations has yet to emerge. This
situation further accentuates the necessity of recognizing neighborhood identity and reinforcing the social fabric within
the physical environment. In light of these considerations, the present study sought to develop a localized model for a
sustainable urban neighborhood in Zahedan grounded in the principles of New Urbanism.

Materials & Methods

This research was classified as applied-developmental in nature and conducted by using a mixed-methods
approach (quantitative-qualitative). In the qualitative phase, open, axial, and selective coding techniques were
employed based on semi-structured interviews conducted with urban experts, local administrators, and residents
representing 4 distinct urban contexts within Zahedan—namely, old, newly developed, marginal, and peripheral
urban developments. In the quantitative phase, data were collected through a structured questionnaire designed
around 5 principal indicator categories: physical-spatial, social, New Urbanism, managerial-economic, and
environmental. Quantitative data analysis was performed using SPSS and SmartPLS software, while qualitative
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data were processed and analyzed using MAXQDA.

Research Findings

In the first phase of the research, the constituent factors of an appropriate sustainable neighborhood model
grounded in the New Urbanism approach were identified. Through expert consultation, 26 factors were initially
extracted, from which 5 key categories were subsequently selected as the core components of the model:
physical-spatial indicators, environmental indicators, economic indicators, New Urbanism indicators, and social
indicators. In the second phase—corresponding to the quantitative component of the study—the identified
factors were prioritized by using fuzzy technique analysis. In this step, alternatives were ranked according to
their degrees of proximity to the ideal solution (similarity index), whereby options with higher similarity indices
were assigned greater priority. The final ranking of alternatives, in descending order of priority, was as follows:
A3 > Al > A4 > A2 > A5. These results indicated that the New Urbanism indicator (A3) exhibited the closest
proximity to the positive ideal solution and the greatest distance from the negative ideal solution. This finding
suggested that investment in the New Urbanism dimension yielded the highest utility with respect to the defined
indicators, thereby representing the most effective strategic priority for promoting sustainable neighborhood
development.

Discussion of Results & Conclusion

The findings of this study revealed that the city of Zahedan was characterized by pronounced spatial and
functional inequalities in the distribution of population and urban infrastructure. On one hand, peripheral areas,
such as Shirabad, Karimabad, and Hemmatabad, suffered from high population density and a critical shortage of
educational, medical, and cultural services. On the other hand, newer and less densely populated districts—
including Shahrak Jihad and Barg—benefited from adequate infrastructure but had failed to attract sufficient
population or generate the necessary social vibrancy, largely due to weaknesses in population absorption
policies. This disparity had resulted in the wastage of resources in better-served areas while intensifying
pressures on underserved communities. A key factor contributing to this inequality was the lack of alignment
between spatial planning, economic capacities, and actual needs of residents. In most instances, physical
development had preceded social and economic development and comprehensive urban plans had relied on
official—and at times incomplete—data rather than real-world field information. Consequently, planning efforts
had often failed to address the complex realities of urban life. Based on the evidence obtained, it could be
concluded that achieving spatial justice necessitated a holistic, participatory, and intersectoral approach to urban
development. In particular, revision of urban development plans grounded in field-based data, equitable
distribution of resources, simultaneous development of infrastructure and services, strengthening of place
attachment and social capital, improvement of service quality in underprivileged areas, and reform of decision-
making processes through genuine community participation represented essential steps toward building a
sustainable, equitable, and humane city.
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Figure 2. Fuzzy cognitive map model of engineering factors for the appropriate pattern of the sustainable
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Table 6. Results from the FCM model
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Table 8. Matrix for the formation of the first scenario
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Table 9. Matrix for the formation of the second scenario
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Table 10. Matrix for forming the third scenario
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Figure 3. Diagram of a sustainable neighborhood model with a neo-urban approach
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Figure 4. Evaluation of the validity of the model of the impact of new urbanism characteristics on the appropriate
model factors of the sustainable neighborhood model with a new urbanism approach.
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Table 11. Path coefficient and t-statistics of the impact of neo-urbanization characteristics on the four approaches.

Suitable model factors of the sustainable neighborhood model with the neo-urbanization approach and the impact
of these four approaches on performance from a financial perspective.

005 4t T ol oot St 4 3
KWE AT /414 wlas o IS gla asls glas S, oS s Sl pas
b 4/A04 AR ol la as L slaad 5o ol S s Sl yast
b E£/ANY /EYA @slasl gla asls glaail s S s Sl yast
2t VIVEY YA ey sla e li glaad 5o S s Sl yast

(Vg DL, ame)

dol 4 p 09030 S e 5
S alse Sl las sy 1 25 d s Sleo ot 45 Wl o s 4 a2 ol (V) s a5 L
s puize b ojlol 3o |55 63l @\;Jw)ﬁs;_ﬂﬁj;‘u 780 Oluabl b ol 8 165555 S0, b b alowe 6, b
et 55l gls e 4 bogy e slael Glael byl by e (8) IS5 a5 b ccpmmen ol VAT 1 i
Sla g opl 534S sboles dzs Jde ol otS SLES e sliel il o 31 555 b oS e CV-Red
el Sl 5 cle S 31 e (ol ol tias Clie sliel aas (ol ol odali

(lallas 31 (6ol 3 ol pmad o255 5l Sl ) St i b st slaasl
il (55l haosly (g IS Bt (Gl alide ST L a8 ol 0dd - e (6 505 Olsiear ol S et s
o3l ol (Jls gl 258 e (6 gl (SILL GLE) 5 dlows CodS 5 s a0 Ll 0 O e g o 5 plad
i s (Ul b (S e plaadlfe B 3 1) ol S e oleniay Il (YA (603
5 s mamen Sl b lyen tass ol il b esgde i1 &S A e S pmetlos asOle3l
(S glalad (5 pdus SIS lsl s baalse o 3150 53 Wbl S o5 sla SN oS dias o 0LiS sy 5
b 3 v 31 .(Bohl, 2000; Furuseth, 1997) Lls (s 3o (58 «ludS S b o35 b ol 3 o354
E55 s SIS 3y o e Glo3 ML (6t o 45 WS o ST 3 S 5 S s sl AL
Jsl a5 L &S ol .(Jabareen, 2006; Boyko & Cooper, 2011) kil Jsles 53 sLas Ol 5 5 )18
ssba Sl st IS la Sis Bio )5 et s slaadl o dns o OLES 5 0l by ol 2asy
e 5 ozteses i A3 e s il e 3 LIBLE L s dlos (1L 5 (3 Ses sl b it
G Gl 53 W15 4 55 Jy ol S 5w as aS e aul 55 (V60T) O 5 (godge 5 (1TA9)
s e ezl el 5 Jae CdS (gl ST 4 L5 e

aloen (5 ibie S ol lad (G la L slas Sy adl po L6 ips 40s b g



Voo (WY &Lﬁg) gr}é Uw g‘,.n;u Ju u&w 6ﬁ)uulg 1\

N1 N2 N3 N4

N Tabd

Tabl .~ Tab2 | | Tab3

m

m2

m3

ma

chl ch2 ch3 ch4

s

S s 3 55 bl o 6 Sl s 5 S Jolse 5 olad_ IS (gla ol dh;ﬁwﬂj‘l} e Ll b, K
Figure 5. Evaluation of the validity of the model of the impact of physical-spatial indicators approaches on the
appropriate model factors of the sustainable neighborhood model with a neo-urbanism approach
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Table 12. Path coefficient and t-statistic of the impact of physical-spatial indicators approaches on the four
appropriate model factors of the sustainable neighborhood model with the neo-urbanism approach
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Figure 6. Evaluation of the validity of the model of the influence of social indicators on the appropriate model
factors of the sustainable neighborhood model with a neo-urban approach
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Table 13. Path coefficient and t-statistic of the impact of social indicator factors on the four appropriate model
factors approach of the sustainable neighborhood model with the neo-urbanism approach
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Figure 7. Evaluation of the validity of the model of the impact of economic indicator components on the
appropriate model factors of the sustainable neighborhood model with a neo-urbanism approach
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Table 14. Path coefficient and t-statistic of the impact of economic indicator components on the four appropriate
model factors of the sustainable neighborhood model with the neo-urbanization approach
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Figure 8. Validity fit of the model evaluating the impact of environmental indicator components on appropriate
model factors of the sustainable neighborhood model with a neo-urban approach
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Table 15. Path coefficient and t-statistic of the impact of environmental indicator components on four appropriate

model factors approach of the sustainable neighborhood model with the neo-urbanism approach
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Table 16. Fit indices of the adjustment model
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