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Abstract:

This study aimed to analyze the dimensions affecting the resilience of residential complexes in the deteriorated urban fabrics of Sanandaj
and to determine the effects of social, institutional-managerial, economic, and physical-environmental dimensions on residential resilience.
This applied study employed a quantitative descriptive—analytical design. The statistical population consisted of residents of residential
complexes and housing units located in the deteriorated urban fabrics of Sanandaj. A total of 395 residents were selected using simple random
sampling. Data were collected using a researcher-developed questionnaire covering the physical-environmental, social, economic,
institutional-managerial, and resilience constructs. Content validity was assessed by experts, while construct, convergent, and discriminant
validity were examined through measurement-model evaluation. Reliability was assessed using Cronbach’s alpha and composite reliability.
Data were analyzed using SPSS and partial least squares structural equation modeling (PLS-SEM) in SmartPLS. Structural model analysis
showed that the social dimension had a positive and significant effect on resilience (=0.376, t=5.081, P<0.001). Significant positive effects
were also observed for the institutional-managerial dimension (p=0.331, t=4.662, P<0.001), economic dimension ($=0.284, t=4.239,
P<0.001), and physical-environmental dimension (f=0.219, t=3.712, P<0.001). The social dimension was the strongest predictor, whereas
the physical-environmental dimension showed the smallest path coefficient. The coefficient of determination was R?=0.486, indicating that
the four dimensions jointly explained 48.6% of the variance in resilience. Moreover, Q2=0.318 demonstrated satisfactory predictive relevance
of the model. The resilience of residential complexes in the deteriorated urban fabrics of Sanandaj is a multidimensional construct jointly
shaped by social, institutional-managerial, economic, and physical-environmental factors. The dominant role of the social dimension
highlights the importance of strengthening social capital, neighborhood participation, and community relationships alongside institutional
capacity and economic support. Nevertheless, the relatively unfavorable condition of the physical-environmental dimension indicates that
structural rehabilitation, infrastructure improvement, and enhancement of urban form should remain major priorities for achieving sustainable
resilience.
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Extended Abstract

Introduction

Urban resilience has emerged as a central concept in contemporary urban planning, disaster-risk management,
environmental design, and spatial policy because cities are increasingly exposed to complex combinations of natural hazards,
infrastructure deterioration, socioeconomic inequalities, rapid urbanization, and environmental pressures. Rather than referring
merely to the ability of an urban system to return to its pre-disaster condition, resilience encompasses the capacity to absorb
disturbances, maintain essential functions, adapt to changing circumstances, reorganize available resources, and recover
effectively after shocks. Accordingly, urban resilience is increasingly understood as a dynamic and multidimensional capacity
resulting from interactions among physical, environmental, social, economic, and institutional systems (1-3). The
multidimensional nature of resilience also implies that its assessment should consider who benefits from resilience, what kinds
of disturbances are addressed, where and when resilience is required, and which objectives are prioritized in urban policy (4).

The physical and spatial configuration of cities constitutes a fundamental component of resilience because the built
environment determines the capacity for safe habitation, emergency evacuation, accessibility, service continuity, and post-
disaster recovery. Street-network connectivity, building quality, structural strength, density, land-use organization,
infrastructure performance, and the availability of open spaces can substantially influence urban vulnerability. Research has
demonstrated that spatial resilience depends on the adaptability and functional flexibility of urban environments (10), while
integrated spatial planning can reduce exposure and strengthen urban capacity to respond to multiple hazards such as
earthquakes and floods (11). Spatial multi-criteria approaches have similarly shown that combining hazard, environmental, and
land-use information can contribute to more effective risk-sensitive planning (12). The importance of physical infrastructure is
further reinforced by evidence indicating that disruption of critical systems, including electricity, water, transportation, and
communication networks, may generate cascading consequences throughout cities (13). The growing emphasis on smart-city
systems also demonstrates that information technology, integrated infrastructure management, and innovation can support
urban adaptability and responsiveness (14).

These issues become particularly critical in deteriorated urban fabrics, where physical deficiencies frequently overlap with
socioeconomic and managerial constraints. Such areas are commonly characterized by aging and structurally weak buildings,

small and irregular plots, narrow or impermeable street networks, inadequate open spaces, infrastructure deficiencies, and
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limited accessibility. Urban deterioration therefore represents more than the physical aging of buildings; it reflects broader
structural inefficiencies that influence the functioning and quality of urban environments (16). Iranian studies have confirmed
the importance of physical conditions in determining neighborhood resilience. Spatial analysis of residential areas in Bojnord
highlighted the relevance of physical resilience components and their spatial concentration (17), while research in Tabriz
demonstrated the importance of street-network wvulnerability, accessibility, and crisis-management considerations in
earthquake-prone areas (18). Studies of historical deteriorated neighborhoods have also emphasized that physical and social
resilience should be examined together rather than as separate domains (19).

More recent studies have reinforced these findings. Research on the historical fabric of Shiraz showed that building age,
structural conditions, construction quality, and spatial characteristics are influential in determining physical resilience (21).
Similarly, research conducted in the Saghari Sazan neighborhood of Rasht emphasized the importance of environmental and
physical components in strengthening resilience and highlighted the need for locally responsive interventions (22). Housing
design strategies in deteriorated urban fabrics have likewise stressed safety, flexibility, spatial organization, and the quality of
shared and open spaces as essential characteristics of resilient residential environments (20). Nevertheless, physical
improvement alone cannot ensure resilience. Social cohesion, neighborhood relationships, collective participation, institutional
support, household economic capacity, and effective governance also shape the ability of communities to withstand and recover
from crises. Social factors can either reinforce or reduce resilience depending on the distribution of resources, community
networks, and collective capacities (15). Composite resilience frameworks similarly recognize social, economic, institutional,
and infrastructural capacities as interdependent components of community resilience (8, 9).

Experiences from major disasters further demonstrate the necessity of multidimensional approaches. Lessons from the Great
Hanshin-Awaji Earthquake in Kobe indicated that recovery depended not only on structural safety but also on accessibility,
emergency management, institutional coordination, and community participation (5). Evidence following the Wenchuan
earthquake also showed that regional recovery capacity was associated with combinations of physical, economic, social, and
institutional resources (6). Strategic resilience indicators have therefore increasingly incorporated diverse dimensions of urban
capacity rather than relying exclusively on physical vulnerability (7). Against this background, an integrated empirical analysis
is required to determine the relative contribution of different resilience dimensions in deteriorated residential environments.
Accordingly, the present study aimed to analyze the dimensions affecting the resilience of residential complexes in the
deteriorated urban fabrics of Sanandaj and to determine the effects of social, institutional-managerial, economic, and physical—
environmental dimensions on residential resilience.

Methods and Materials

This applied study employed a quantitative descriptive—analytical design. The statistical population consisted of residents
of residential complexes and housing units located within the deteriorated urban fabrics of Sanandaj, Iran. The sample size was
estimated using Cochran’s formula at a 95% confidence level, resulting in 395 participants. Participants were selected through
simple random sampling. Eligible respondents were older than 20 years and had lived in the study area for at least one year.
Data were collected using a researcher-developed questionnaire derived from the theoretical framework and indicators
identified through the review of relevant resilience literature. The questionnaire assessed physical-environmental, social,
economic, institutional-managerial, and overall resilience constructs using a five-point Likert scale ranging from strongly
disagree to strongly agree. Content validity was evaluated by experts in urban resilience, deteriorated urban fabrics, urban

planning, and urban design. A preliminary assessment involving 45 questionnaires was conducted to examine internal
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consistency. Construct reliability and validity were subsequently evaluated through factor loadings, Cronbach’s alpha,
composite reliability, average variance extracted, and discriminant validity criteria. Descriptive analyses were conducted in
SPSS, whereas the measurement and structural models were assessed using partial least squares structural equation modeling
in SmartPLS. Path coefficients, t statistics, significance levels, coefficients of determination, and predictive relevance were
used to evaluate the structural model.

Findings

The measurement model demonstrated acceptable psychometric performance. Following model refinement, factor loadings
were above the required threshold. Composite reliability values exceeded 0.70, and average variance extracted values were
above 0.50 for all constructs, supporting convergent validity. Discriminant validity was also confirmed.

Structural-model analysis showed that all four dimensions had statistically significant positive effects on the resilience of
residential complexes. The social dimension had the strongest effect on resilience (f=0.376, t=5.081, P<0.001). The
institutional-managerial dimension was the second strongest predictor (3=0.331, t=4.662, P<0.001), followed by the economic
dimension ($=0.284, t=4.239, P<0.001). The physical-environmental dimension also had a significant positive effect, although
its standardized path coefficient was comparatively smaller (p=0.219, t=3.712, P<0.001). Thus, all hypothesized structural
relationships were supported.

The coefficient of determination for residential resilience was R2=0.486, indicating that the social, institutional-managerial,
economic, and physical-environmental dimensions jointly explained 48.6% of the variance in resilience. Predictive relevance
was also satisfactory, with Q2=0.318. Analysis of the composite resilience indices revealed additional differences among the
dimensions. Economic—institutional resilience reached 3.55 and social resilience reached 3.41, both representing moderate-to-
high levels. In contrast, the physical resilience or urban-form index was 3.18, representing the lowest level among the assessed
indices. Consequently, although the physical-environmental dimension had the smallest direct path coefficient in the structural
model, its comparatively unfavorable existing condition identified it as a substantial weakness in the resilience profile of the
study area.

Discussion and Conclusion

The findings demonstrate that the resilience of residential complexes in the deteriorated urban fabrics of Sanandaj is a
multidimensional phenomenon that cannot be adequately explained through physical conditions alone. The significant effects
of all four dimensions indicate that resilience emerges through the interaction of community capacity, institutional performance,
household economic resources, and the quality of the built environment. The social dimension emerged as the strongest
predictor, suggesting that neighborhood relationships, participation, trust, collective action, and sense of belonging constitute
important adaptive resources in deteriorated residential areas. In settings where formal resources or physical infrastructure are
constrained, social networks may facilitate information exchange, mutual assistance, rapid local mobilization, and collective
responses during emergencies.

The relatively strong effect of the institutional-managerial dimension further indicates that community capacities require
effective organizational and governance structures to become sustainable resilience resources. Municipal coordination, policy
support, responsiveness, crisis planning, and institutional cooperation can facilitate physical improvement, allocate resources
more efficiently, and strengthen community preparedness. Similarly, the significant economic effect suggests that household
financial capacity plays an important role in preventive action and post-disaster recovery. Residents with greater access to
financial resources are better positioned to maintain buildings, implement safety improvements, absorb losses, and recover

following disruptive events.
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An important finding concerns the physical-environmental dimension. Although this dimension produced the lowest
standardized path coefficient, the composite physical-resilience index was also the weakest among the evaluated indices. These
results should not be interpreted as evidence that physical conditions are unimportant. Rather, they distinguish between the
statistical magnitude of a direct effect and the existing condition of a resilience component. Physical deficiencies remain a
major practical concern because aging buildings, inadequate street accessibility, infrastructure weaknesses, insufficient open
spaces, and inefficient urban form can directly constrain evacuation, emergency access, and recovery. Accordingly, the
physical-environmental dimension represents an important intervention priority despite its comparatively smaller structural
coefficient.

The explanatory power of the model further supports the multidimensional framework adopted in this study. Explaining
48.6% of the variance in resilience indicates that the four selected dimensions capture a substantial proportion of the
mechanisms shaping residential resilience, while also suggesting that additional variables may contribute to the remaining
variation. The satisfactory predictive relevance of the model indicates that the proposed framework has potential utility beyond
descriptive assessment and may inform urban regeneration and resilience-oriented planning.

Overall, the results indicate that sustainable resilience in the deteriorated urban fabrics of Sanandaj requires an integrated
strategy rather than isolated interventions. Social capital and neighborhood participation should be maintained and
strengthened, institutional coordination and local governance should be improved, economic support mechanisms should
enable residents to participate in renovation and risk reduction, and physical deficiencies should be systematically addressed
through structural retrofitting, improvement of street permeability, upgrading of critical infrastructure, and provision of safe
open spaces. The central conclusion of the study is that resilience in deteriorated residential environments is produced through
the synergy of social, institutional, economic, and physical capacities; therefore, urban regeneration policies that neglect any

of these dimensions are unlikely to generate balanced and sustainable resilience.
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