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Objective: Alongside the increasing frequency of disasters in urban areas worldwide,
attention to urban resilience as a mechanism for cities to cope with disturbances has
grown. However, implementing and assessing urban resilience faces serious challenges.
Among the methods for measuring urban resilience, the use of composite indicators has
become highly common over the past two decades due to their numerical nature,
transparent construction process, and ability for spatial-temporal comparison. Yet,
comprehensive and widely agreed-upon criteria for developing composite indicators at the
urban scale have not been provided. Therefore, this study aims to conduct a systematic
review to extract and comprehensively analyze the components and methods of assessing
urban resilience with a focus on composite indicators.

Method: Based on a systematic review of 80 selected studies from the WoS and Scopus
citation databases, the foundations and multiple steps of constructing composite indicators
for measuring urban resilience were examined. Data analysis was carried out using an
analytical framework based on four pillars (contextual, theoretical and practical
foundations, methodological, and content-related) and through thematic coding.

Results: Results show that from the perspective of fundamental foundations, most
indicators (92.5%) were designed based on existing frameworks, predominantly with a
capital-based approach (62.5%) and diagnostic purposes (70%). From the methodological
perspective, most indicators reviewed were developed based on static (92.5%), inherent
(61.25%), and ex-ante (83.75%) approaches, using top-down methods (72.5%). A
deductive-hierarchical structural design formed the basis of organizing most indicators
reviewed (77.5%). Cross-validation and external validation steps were observed in only
35% and 27.5% of the articles, respectively, and 76% of studies neglected robustness
analysis. From a content perspective, no consensus framework exists regarding the number
and type of elements forming the composite indicator or the number of variables used.
Conclusions: The gaps in using composite indicators for measuring urban resilience can
be categorized into two main groups: intrinsic and procedural. Intrinsic challenges stem
from unavoidable interdisciplinary issues related to the nature and origins of composite
indicators. Procedural shortcomings include a lack of real disaster data, the cost and time
required for collecting field and contextual data compared to secondary data, conflicts
among stakeholder perspectives, and the absence of an agreed-upon framework for
selecting the components of urban resilience composite indicators. Greater attention to
validation steps, identifying sources of sensitivity, and using participatory methods can
improve the reliability of measurement results by reducing methodological gaps.
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Introduction
Cities are increasingly exposed to natural and human-induced hazards, positioning urban

resilience as an essential paradigm for adaptation and survival against such shocks. However,
measuring this concept remains fraught with fundamental conceptual and methodological
challenges due to its complex, multidimensional, and interdisciplinary nature. Among various
approaches, composite indices have emerged as the most widely used tools for
operationalizing and assessing urban resilience at the city scale. This study aims to examine
the current landscape of research in the field and identify existing gaps through a systematic
review. It comprehensively extracts and analyzes the dimensions, theoretical foundations,
methodologies, and challenges in measuring urban resilience, with a focus on composite
indices. The research addresses 3core questions pertaining to theoretical, methodological, and
content-related domains, targeting researchers, policymakers, and urban planners seeking
practical tools for resilience assessment and enhancement. The rationale for this systematic
review lies in its descriptive and critical synthesis approach, which is well-suited for theory
building, identifying knowledge gaps, and informing practical applications in urban policy
and planning.

Method
This research employed a systematic review methodology, adhering to the PRISMA

framework. An initial search of the Web of Science and Scopus databases using relevant
keywords identified 1,123articles. After applying inclusion criteria and removing duplicates
and irrelevant studies, 80 articles were selected for final analysis. A structured analytical
framework was developed, comprising 25criteria across 4main pillars: “study context,”

9% ¢ 2

“theoretical and applied foundations,” “methodological elements,” and “content elements.”
All selected articles underwent quantitative and qualitative analysis based on this framework.

Results
The systematic analysis of 80scientific articles revealed that context-based measurement

characteristics, the unit of analysis, and disaster type serve as key determinants influencing
variable selection and the overall resilience assessment process. Notably, determining the
optimal spatial scale poses a fundamental challenge owing to variability in suitable and
available variables, intra-scale differences, boundary effects, and neighborhood influences.
These findings underscore the need for flexible composite indices featuring a standardized
core with calibration capabilities tailored to spatial scale and disaster type.

From a theoretical perspective, capital-based approaches dominate (62.5%), enabling rapid
assessment but overlooking dynamic processes and cross-sectoral interactions. The
prevalence of diagnostic objectives (70%) highlights a profound gap between measurement
and actionable implementation. Thus, integrating dynamic models and incorporating
monitoring and prescriptive pathways into index design is essential to bridge this divide.

Methodologically, static (92.5%), intrinsic (61.25%), ex-ante (83.75%), and expert-
driven (72.5%) approaches predominate. However, limited attention to external validation
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and robustness analysis (only 23.75%of articles) represents a major structural weakness.
Recommended solutions include multi-temporal assessments, genuine stakeholder
participation, and combined sensitivity and validation analyses.

Content analysis exposes the inherent challenge of simplifying the complex phenomenon
of resilience into a single index; the lack of consensus on optimal variable counts, selection
criteria, and segregated dimensional organization, despite resilience’s cross-sectoral nature,
can be misleading. In terms of content, infrastructure-physical, economic, and social-human
dimensions exhibit the highest frequency in indices, whereas institutional and environmental
dimensions receive considerably less attention.

Reliance on secondary and quantitative data (over half the studies), coupled with the
neglect of qualitative and behavioral data, constitutes another critical limitation. The proposed
strategies involve a standardized framework with participatory calibration, ongoing review
based on local experiences, and the supplementation of quantitative data with primary and
qualitative sources to achieve more comprehensive assessments.

Conclusions
Despite their unparalleled ability to simplify complexities and facilitate decision-making,

composite indices confront 2primary challenge categories: “inherent” (stemming from their
methodological nature) and “procedural” (arising from implementation weaknesses).
Enhancing their reliability and applicability necessitates a shift toward dynamic-participatory
hybrid frameworks, multifaceted validation, and flexible multi-scale indices.

These findings hold significant theoretical and practical implications for researchers,
policymakers, and urban planners developing or applying resilience measurement tools. They
emphasize the need for cautious interpretation of results and warn against over-reliance on a
single final score. Valid and replicable outcomes could model real-world urban phenomena,
such as adaptive governance under uncertainty or equitable resource allocation during crises,
warranting broader applications in policy design. Nonetheless, unresolved issues persist,
including standardization across diverse contexts and the integration of emerging data sources
(e.g., real-time sensors or community narratives).
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