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Abstract

Cities are increasingly facing risks, leading to the proliferation of urban resilience analyses.
Despite recognizing that decision-support frameworks could enhance resilience, it remains
unclear how theory and practice have embraced them. Utilizing Gowin’s V structure,
we conduct a dual analysis to explore the connection between risk management and
urban resilience. Our findings indicate a partial integration of risk management in both
academia and practice. By delineating these gaps, our research contributes to future public
management studies, aiding city officials, policymakers, and communities in identifying
and rectifying weaknesses within resilience plans.
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1. Introduction

Over the past two decades, the concept of urban resilience has received increasing
attention from academics and policymakers. It is generally defined as the ability of a city
to anticipate and prepare for potential shocks, cope with them when they occur, return
to functionality, and adapt in ways that improve future responses [1]. This formulation
resonates with core processes of risk governance, such as anticipating threats, assessing
vulnerabilities, implementing risk-reduction measures, and embedding learning mecha-
nisms. The growing attention to urban resilience can be explained by the fact that city
planning and management are influenced by increasing uncertainty due to the rise in criti-
cal environmental and socio-economic issues [2]. For example, 2021 was a year in which
environmental issues reached unprecedented prominence on the global stage, mainly due
to climate change concerns and their bidirectional relationship with cities [3]. In this con-
text, cities and urbanization sit at the intersection of pressures and responses: urban areas
contribute a substantial share of global emissions and energy demand [2], yet they can also
act through measures such as scaling renewable electricity and electrification, deep retrofits
of buildings, low-carbon and public transport, efficient urban planning, and nature-based
solutions that reduce heat and flood risk. More broadly, this requires shifting urban devel-
opment from a linear to a circular/regenerative metabolism—reducing resource inputs and
waste outputs [4-6]. On the one hand, climate change is a global phenomenon that largely
impacts urban life [7]. Rising global temperatures contribute to multiple climate-related
issues: sea levels continue to climb, extreme phenomena such as floods, droughts, and
intense storms become more frequent, and these conditions also create more favorable
conditions for the transmission of tropical diseases. These factors collectively intensify the
pressure on urban environments, compromising essential services, physical infrastructures,
housing conditions, and overall residents” welfare. At the same time, urban areas play
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a central role in driving climate change, since the high concentration of human and eco-
nomic activities in cities generates a large share of greenhouse gas emissions. Specifically,
current estimates indicate that roughly three-quarters of global CO, emissions originate in
cities, with the transport and building sectors representing two of the primary sources [8].
Thus, with cities inevitably contributing to the worsening of climate change, they must also
play a role in mitigating and adapting to its impacts [9].

The growing awareness of climate change and natural hazards worldwide has led
public administration scholars to analyze urban resilience issues [10-12]. However, most
of the work has focused on measuring the vulnerability of urban systems, with only
a limited number of studies that suggest methods, procedures, or frameworks to deal
with it. Prior literature has increasingly emphasized the need for a more comprehensive
and integrated understanding of urban resilience, including its formation mechanisms,
assessment methods, tools, and optimization strategies [1,13]. It is also noted that literature
remains fragmented and lacks an integrated knowledge map to guide future research.
Specifically, prior evidence introduces risk management into this debate, suggesting its
function as an effective decision-support framework that cities and local governments
could apply to improve the identification and assessment of risks by selecting appropriate
responses, especially in the case of natural hazards [14-18]. Indeed, recent studies suggest
that the scholars’ interest in risk management has been growing in the last few years [19],
bringing to an increasing number of studies analyzing the impact and diffusion of formal
risk management practices and systems [20-23] as well as informal systems [24], the
integration of risk management into organizational process [25] and contingency factors that
impact on risk management [26]. However, the previous literature reviews [19,27] highlight
that the theme of risk management has received only limited attention among public
administration scholars. Additionally, prior research has analyzed risk allocation, crisis
management, and disaster response from several perspectives, including the pragmatist
approach [28]. However, to the best of our knowledge, few prior studies have analyzed the
risk management framework in relation to urban resilience [29].

This study aims to fill these knowledge gaps. Specifically, to better understand how
scholars and local authorities consider the risk management framework in relation to urban
resilience, this study has the following objectives:

i Reviewing, mapping, and discussing the existing literature on urban resilience
and risk.
ii. Analyzing and discussing a sample of City Resilience Strategies to identify the

challenges and benefits associated with the application of the risk management
framework to urban resilience decisions and strategies.

Adopting a research strategy based on the V structure developed by Gowin [30], this
work combines studies on urban resilience and risk management with content analysis of
a sample of eight City Resilience Strategies.

In the SLR, while most papers mention risk management in relation to urban resilience,
only 14% extensively discuss the benefits of applying a risk management framework; consis-
tent with this, our strategy analysis shows that cities often acknowledge risk management
but operationalize it only partially. The key insight is that integration is uneven across
the risk-management cycle: elements of risk identification and broad action planning are
comparatively common, whereas structured risk assessment (e.g., prioritization, explicit
consideration of likelihood/impact, and trade-offs) and monitoring/evaluation mecha-
nisms (e.g., indicators, responsibilities, feedback loops) are frequently underspecified.

The integration of the risk management framework is considered partial when risk
management is (i) addressed only for selected phases of the risk management cycle and/or
(ii) referenced within one or more phases without sufficient operational deployment.
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Our study has both theoretical and practical implications. First, our results offer an
overview of the relationship between risk management and urban resilience. Second,
our findings pave the way for future research by highlighting several gaps in the current
literature. Finally, our study provides evidence to support decision-makers in developing
policies and guidelines.

The paper is structured as follows: Section 2 presents an introductory chapter that
embraces two major strands of research: urban resilience and risk management in the
public sector; Section 3 includes the methodological approach adopted; Section 4 describes
the results; Section 5 discusses this study’s findings and highlights potential gaps for
future research.

2. Risk Management and Urban Resilience

Risk management can be defined as a structured approach widely used by both
private companies and public organizations as a risk governance mechanism. The process
generally consists of four stages and begins with a first step that consists of identifying
potential sources of disruption. The second stage assesses the severity and scope of the
crises and conducts a cost-benefit analysis to determine the preferred response option. The
subsequent implementation phase involves mitigation and response actions, while the final
stage focuses on monitoring and reporting on the evolution of the identified risks.

A central element of this approach is the recognition that decision-making processes
implemented during periods of crisis are inevitably influenced by conditions of uncertainty.
However, structured analytical processes that are supported by continuous interaction and
communication with different stakeholders help organizations to make more informed
choices and enhance the political and social acceptability of the decisions taken [31].

In the early twentieth century, Henri Fayol referred to risk management as one of
the six core managerial functions, calling it the ‘security” function [32]. Starting from the
2000s, scholars in the private sector began to speak of integrated risk management, which
is defined as a structured and disciplined approach that aligns strategy, processes, people,
technology, and knowledge with the purpose of evaluating and managing threats and
opportunities that the enterprise faces as it creates value [33]. To date, ample literature on
risk management in the private sector covers several fields of application (e.g., strategy
risk management, finance risk management, enterprise risk management), and claims
about the benefits of risk management are numerous [34,35]. Starting from the 1980s, risk
management frameworks also became popular in the public sector, and this can be seen
as part of the modernization drive under the New Public Management approach [19,36].
However, the adoption of risk management in the public sector appears more complex
than its application in the private sector for several reasons [37,38].

For instance, public-sector organizations generally operate within large administrative
structures that are often slowed down by high levels of bureaucratic complexity. These
institutions are confronted with a broad spectrum of risks during their everyday activities
and frequently assume responsibility for issues that, in principle, would pertain to private
entities that may not possess the necessary capabilities or the incentives to manage them
adequately [37]. Nevertheless, these difficulties have not prevented a growing academic
and professional attention to the use of a risk management framework in public institutions.

For example, scholarly interest in the relationship between risk management and
urban resilience is growing [39,40], as cities are increasingly required to manage hetero-
geneous risk portfolios—spanning natural hazards as well as financial, operational, and
strategic disruptions—that may translate into high economic, environmental, and social
costs. Furthermore, the concepts of urban resilience and risk management relate to one
another [41,42]. While urban resilience is the ability of an urban system to maintain or
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rapidly return to desired functions in the face of a disturbance, adapt to change, and quickly
transform systems that limit current or future adaptive capacity [1], risk management can
be defined as a reference framework that enables organizations to handle risk and un-
certainty [43]. However, at the city scale, the relevant bridge is not a direct equivalence
between firm-level risk management and ‘the city” as a whole, but the translation of risk-
management logics into urban risk governance and local public decision-making. In other
words, risk management becomes analytically relevant for urban resilience insofar as public
authorities and governance networks use it to make uncertainty explicit, structure risk iden-
tification and assessment, prioritize actions and trade-offs, and institutionalize monitoring
and learning across sectors and infrastructures [40,44]. A complementary engineering-
systems perspective conceptualizes urban resilience as a socio-technical property emerging
from interdependence between physical infrastructure networks and social systems, where
disruptions and recovery propagate across domains [45]. In this literature, resilience is
operationalized through explicit performance-and-time metrics (e.g., availability-based
measures) and supported by quantitative decision models for maintenance and restoration
under recurrent and dependent hazards [45,46].

The connection between resilience and risk management also appears clear to pol-
icymakers and governments. For example, the United Nations Office for Disaster Risk
Reduction (UNDRR) introduces a risk management framework also in its official definition
of resilience, emphasizing that communities exposed to hazards should be capable of
absorbing shocks, adapting to changing conditions, and re-establishing essential functions
within appropriate timeframes. In its documents, the UNDRR further stresses that only
comprehensive and well-organized risk-management approaches can effectively address
the wide range of crises that countries currently face and are likely to face in the future.
This view places risks to human and environmental systems at the center of planning ef-
forts, acknowledging the systemic and cross-sectoral nature of climate- and disaster-related
challenges [47].

Interest in the connection between urban resilience and risk management also reflects
an evolution in how public-sector scholars conceptualize risk. Risk was traditionally framed
as a source of loss to be avoided through defensive compliance and ad hoc response. In
a public administration context, a “proactive’ approach does not correspond to private-
sector ‘risk-taking’ aimed at upside gains; rather, it refers to anticipatory governance that
makes uncertainty explicit, invests in prevention and preparedness, and embeds risk-
informed routines into planning and service delivery. In practice, this entails systematically
identifying and prioritizing threats and vulnerabilities, linking actions to responsibilities
and resources, and establishing monitoring and learning mechanisms so that policies can
be updated as conditions change [18,48].

Therefore, evidence suggests that the two themes of risk management and urban
resilience could be connected. Specifically, risk management could help organizations man-
age uncertain events that can impact the organization’s effort to achieve its objectives [49].

For example, more than a decade ago, Comfort [49] began to refer to the need to shift
toward a more proactive approach to risk management. Analyzing the impact of Hurricane
Katrina on New Orleans, Comfort [49] argued that one of the most critical challenges for
cities is to create a new vision of vital and resilient communities that can assess and manage
their own risk to limit cascading damage from extreme events.

More recently, Allen et al. [50], examining the risk-mitigating investment actions of
state agencies, residents, and communities in Barrios Altos, Lima, Peru, suggest that the
understanding of conditions of risk in urban contexts has significantly changed in the last
two decades. In the same period, debates on disaster risk management shifted from a focus
on the evaluation of hazards and impacts of disaster events to a focus on the analysis
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of vulnerabilities and capacities to act. Anguelovski et al. [51], studying the case of the
Municipality of Medellin, Colombia, analyzed the Cinturén Verde greenbelt project and
revealed that the city had started to apply an environmental risk management strategy
to control growth and enhance climate adaptation using uneven enforcement of land-use
regulations, relocation, and evictions. Birkmann et al. [52], showing the example of heat
stress in Ludwigsburg, Germany, stated that a comprehensive risk management framework
seemed to be the most useful for the identification of different parameters to characterize
vulnerability and exposure to extreme heat in the city. Huck et al. [53] showed the negative
effect of not connecting risk management to urban resilience. The authors analyzed the case
of the metropolitan area of Greater Christchurch, New Zealand, which experienced a series
of devastating earthquakes in 2010-2011. They found that the city council appeared to have
made some decisions that did not follow the risk management framework. Specifically,
the authors highlighted that due to information that rarely penetrated as far as spatial
planning decisions in the city council, land-use decisions were often unjustifiable from
a risk management perspective, with negative consequences for urban systems.

Despite previous evidence suggesting that the risk management framework applied
to resilience issues is attracting the interest of both scholars and governments, literature
lacks a comprehensive analysis of the connection between those two themes. Furthermore,
there is scant empirical evidence on the adoption of risk management frameworks by local
entities deciding resilience strategies. This study aims to fill these gaps.

3. Research Methodology

This study adopts Gowin’s V structure [30] because it offers a transparent logic to con-
nect the ‘theories’ side of our study (risk-management concepts and the risk-management
cycle) with the “practices’ side (data sources, coding decisions, and empirical claims). This
is particularly suitable for our design, which combines a systematic literature review with
a directed content analysis of eight City Resilience Strategies: The V structure makes
explicit how conceptual constructs are translated into evaluation criteria and how evi-
dence supports the resulting interpretations. Compared with presenting the SLR and
the document analysis as two sequential but loosely connected workstreams, the V ap-
proach strengthens traceability, reduces ad hoc interpretation, and supports replicability
of the theory-to-practice comparison. Consistent with prior applications in public admin-
istration risk assessment [54], this structured approach can also mitigate subjectivity in
performance evaluation.

The lower section of the Gowin’s V structure contains our research aim (see Figure 1).
Interactions between the two sides of the structure (theories and practices) merge concepts
and methods to achieve our goal and answer our research questions [30,55].

3.1. Literature Review Protocol

The theoretical side provides a literature review of evidence on urban resilience among
public management studies.

Given the cross-disciplinary popularity of urban resilience as a research theme and the
multifaceted academic literature growing around it, in this study, we conducted a systematic
literature review (SLR) to provide summary insights through theoretical synthesis into risk
management and urban resilience relationships. In particular, the literature review is used
to identify the key conceptual dimensions through which risk management is discussed in
relation to urban resilience, which informs the criteria adopted in the empirical analysis.
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THEORIES PRACTICES
I_ITERATU'RE CONTENT
REVIEW ANALYSIS

Keywords: (“risk*")
AND (“urban resilisnce”
OR “dty resilience” OR
“resilientdty” OR
“resilient dties”

Analysisof a sample of §
City Resilience
Strategies

The
implementation of
> risk management
frameworkinurban
resilience planning
and strategies

Figure 1. Research strategy—Gowin’s V structure.

The framework adopted here comprises five stages (Figure 2): (1) research question
identification; (2) relevant studies identification; (3) study selection; (4) data charting;
(5) results collection, summary, and reporting.

Il
Research Relevant Studies Data c:Il?cutlltosn
questions studies selection charting summa
identification identification u g
reporting

Figure 2. Systematic literature review framework.

During the first step, we defined the questions to be addressed and on which the re-
search strategy is built. This article will analyze the implementation of the risk management
framework in urban resilience planning and strategy.

The second step aimed to define the search string used for retrieving the studies on the
two selected electronic databases (Scopus and Web of Science). Specifically, we retrieved
articles whose titles, abstracts, and keywords contain: (“risk*”) AND (“urban resilience”
OR “city resilience” OR “resilient city” OR “resilient cities”).

To collect the relevant studies (step 3), we applied some inclusion and exclusion cri-
teria to select studies according to our research aim. Referring to the inclusion criteria,
we included only (1) studies in the business, management, and accounting area to ensure
consistency with the subject area, (2) peer-reviewed papers, and (3) English-only papers.
Regarding the exclusion criteria, we excluded technical papers as they were not relevant to
the purpose of our analysis. We did not apply restrictions on the time of publication for an-
alyzing the development of the relationship between risk management and urban resilience
over time. We collected a total of 201 records. Figure 3 reports the screening process from
the initial sample (n = 201) to the final sample (n = 78). Appendix A lists the papers included
in the final sample. The relatively high exclusion rate at the final stage mainly reflects
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scope misalignment in the initial retrieval: several papers discussed resilience without
a city /urban-system focus, used ‘resilience’ in sector-specific or metaphorical ways unre-
lated to urban risk governance, or did not address risk management as a decision-support
logic (e.g., phases, assessment/ prioritization, monitoring /learning). A further subset was
excluded because it was purely component-level technical /engineering work without an
explicit link to system/community resilience, recovery objectives, or risk-informed deci-
sions at an infrastructure /network or urban scale. Specifically, we excluded 29 duplicate
records, 74 technical/component-level engineering papers (as defined above), 17 off-topic
papers, two papers with missing full text, and one paper not written in English.

c . . . .
.g . Records identified through . Records excluded before title and ab- :
é : database searching —> stract screening :
- . .

c . :

g =201 : - Double citations:

: Records screened : Records excluded after title and ab-
: — . :
g . n=172 : . stract screening
£ : : .
T trrereeeeeseresiaseiiesiisinl e
g R ERPRRRES : PP :
. Fulltext articles assessed for : - Fulltext articles excluded, with reasons -
- eligibility . - after full text screening

: Studies included in final anal- :

¢ ysis

Included

Figure 3. PRISMA flow diagram.

Moving to the fourth phase of the review (Figure 2), we organized the analytical
work around an iterative interpretive process rather than a predefined coding grid. Each
contribution was examined in depth to extract its core analytical focus, methodological
orientation, and conceptual positioning. Instead of applying a rigid set of pre-established
labels, categories progressively emerged through repeated cross-reading and comparison
across studies.

During this phase, segments of text were analyzed in relation to their substantive
content and assigned provisional analytical descriptors. These descriptors were contin-
uously refined as new patterns surfaced, allowing the classification scheme to evolve
inductively. This approach ensured coherence across the dataset while preserving sensitiv-
ity to heterogeneity among contributions and limiting distortions associated with strictly
predetermined taxonomies.

Therefore, the final analytical framework (Table 1) reflects a structured but emergent
system of classification developed directly from the literature examined:

https://doi.org/10.3390/systems14050459


https://doi.org/10.3390/systems14050459

Systems 2026, 14, 459

8 of 36

(a) drivers of urban resilience;
(b) focus on risk management;
(c) geographical location;

(d) research method;

(e) theoretical framework.

Table 1. Classification system for analyzing papers.

A. Drivers of urban resilience
Al. Economy
A2. Society
A3. Environmental
A4. Governance
B.  Focus on risk management
B1. Extensive
B2. Partial
B3. Absent
C.  Geographical location
C1. Europe
C2. America
C3. Asia
C4. Africa
C5. Oceania
Cé6. Other/NA
D. Research methods

D1. Case/Field study/Interviews
D2. Content analysis/Historical analysis;
D3. Survey/Questionnaire/Other empirical
D4. Conceptual
D5. Other/NA

E. Theoretical frameworks

E1. No model proposed

E2. Applies previous models
E3. Proposes a new model
E4. Other/NA

We selected the drivers of urban resilience (a) following the OECD—Resilient Frame-
work, which identifies four categories of drivers to measure resilience (economy, society,
environment, and governance). We then explored which ‘drivers of urban resilience’
were emphasized in the reviewed papers (a). In selecting these drivers, we relied on
the OECD framework because it offers an accurate and policy-oriented articulation of
resilience as a multi-dimensional phenomenon, organized around four interconnected
drivers—economy, society, environment, and institutions/governance—that can be opera-
tionalized through indicators and used consistently across different empirical contexts [56].
This choice supports comparability between the literature and the city-strategy analysis by
providing a common lens to classify which resilience dimensions are addressed. However,
the OECD framework is not a technical risk-management framework: it does not specify
which hazards to consider, how to estimate their likelihood and impacts, or how to design
and implement monitoring and feedback mechanisms. Accordingly, it is used here only
to code the “urban resilience drivers” dimension (a). We then assessed whether—and how
deeply—papers on urban resilience focused on risk management (b) by coding their en-
gagement with the phases of the risk-management cycle (risk identification, assessment,
treatment, and monitoring/learning). Finally, we mapped the geographical location of
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the country under study (c), the research method followed (d), the theoretical framework
adopted or proposed (e), and the distribution over time.

The concluding phase of the review involved consolidating the insights generated
during the analytical process and translating them into a structured representation of
findings. Rather than merely aggregating coded data, this stage required synthesizing
patterns across studies and clarifying how individual contributions related to the broader
research objective.

The synthesis proceeded along three interrelated dimensions. First, we systematized
the analytical outputs emerging from the interpretive examination of the articles. Second,
we articulated the main thematic trajectories characterizing the literature, linking them
explicitly to the overarching purpose of the study. Third, we evaluated the implications aris-
ing from these trajectories, identifying both consolidated areas of inquiry and unresolved
tensions within the field.

This structured synthesis provides a coherent overview of the intellectual landscape
while facilitating the identification of underexplored research directions.

3.2. Content Analysis

The ‘practices’ side of our V-structured research strategy (see Figure 1) conducts
a content analysis of a sample of eight City Resilience Strategies.

We applied a rigorous process to select our sample, which relied on crossmatching
two independent sources. First, we used the INFORM Risk Index 2023 to identify the
20 countries with the highest exposure to natural hazards. For this purpose, we considered
exclusively the natural hazard dimension of the index, which aggregates exposure to
earthquakes, floods, tsunamis, tropical cyclones, droughts, and epidemics. We did not use
the human-induced or socio-economic components of the INFORM Index, as our aim was
to focus on physical hazard exposure in line with the scope of City Resilience Strategies.

Among the identified countries, we took into consideration only countries with at
least one city in the Resilient Cities Network (R-Cities) ® that had published a Resilience
Strategy by November 2022. Thus, we selected a final sample of eight countries. However,
in some cases, the countries in the sample have more than one city meeting our inclusion
criteria (i.e., the city is a member of the R-Cities network and has published its Resilience
Strategy as of November 2022). In those cases, we selected the largest city by administrative
area for each country.

The decision to examine R-Cities strategies is consistent with prior studies [57] and
allowed us to conduct our analysis within a common theoretical background, assuming
that the selected adopted a shared methodology for implementing their strategies.

Table 2 shows the list of City Resilience Strategies included in our final sample.

Table 2. City Resilience Strategies included in the sample.

Country City Resilient Publication
Strategy Year

Japan Toyama 2017

India Pune 2019

Viet Nam Can Tho 2019

Indonesia Jakarta 2019

China Deyang 2019

Ecuador Quito 2017

Mexico Colima 2019

Colombia Cali 2018
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We conducted a directed content analysis to understand the extent to which each City
Resilience Strategy applied risk management to develop its urban resilience. The direct
content analysis uses a framework based on pre-determined criteria to evaluate the explicit
content of a report [58]. In our study, this approach was beneficial for several reasons: it
provided a high-level overview of the degree to which cities relied on risk management, it
ensured a quantification of the results, and it facilitated the identification of patterns across
the cities, allowing us to reach the study’s aim.

We started from the framework presented by Fitzgibbons and Mitchell [59] to build the
approach adopted in the analysis (see Appendix C for the complete Evaluation Framework
applied in this analysis). The Evaluation Framework consisted of 20 criteria (i.e., questions)
that could be used to assign scores. We selected those criteria following the review of
relevant literature exploring urban resilience and risk management [60-63]. Specifically, the
criteria for our framework were designed to address the four main phases of risk manage-
ment: (1) identification, (2) assessment, (3) management, and (4) monitoring and evaluation
of risks. The 20 criteria that were used to score City Resilience Strategies reflected the
degree to which the published reports explicitly incorporated risk-management concepts
during the planning and development of the resilience strategy. Each of the 20 criteria could
receive a full point (1), a partial point (0.5), or no points (0) depending on how thoroughly
the strategy addressed the criteria (see Appendix C for more details).

Two independent raters used the framework to analyze and score the City Resilience
Strategies in our sample. Table 3 shows the results. The initial overall average scores,
before reconciling, were 92.5% similar between the two independent raters. To reconcile
discrepancies in the scored observations, the two raters compared the results and validated
the observations. Greater discrepancies in ratings (identified by a discrepancy of more than
10%) occurred in three City Resilience Strategies. Some of these discrepancies may reflect
ambiguities in the strategy documents themselves, where risk-management activities are
expressed in aspirational terms rather than operational procedures. In such cases, the
absence of explicit methods, metrics, assigned responsibilities, or timelines can legitimately
lead to different interpretations when applying the scoring rubric. Thus, the raters focused
on identifying and reconciling discrepancies across the three strategies. Therefore, they
re-analyzed the report and assigned a new score together. After reconciling, the new overall
average scores between raters were 97.5% similar. Results are discussed in more detail in
the following section.

Table 3. Results by criteria and city.

FlrSt, As Secon’d As Difference Difference Altered After
Rater’s Percent Rater’s Percent (pts) (%) Scor Reconcilin,
Score ercentage Score ercentage pts o core econciling
CHINA 6 30% 7 35% -1 —5% —5%
Deyang
COLOMBIA 10.5 52.5% 10 50% 0.5 2.5% 2.5%
Cali
ECUADOR 14.5 72.5% 12 60% 25 12.5% 12.5 0%
Quito
INDIA 12 60% 13 65% -1 —5% —5%
Pune
INDONESIA 5.5 27.5% 4 20% 1.5 7.5% 7.5%
Jakarta
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Table 3. Cont.
FlrSt, As Secon’d As Difference Difference Altered After
Rater’s Percentage Rater’s Percentage (pts) (%) Score Reconcilin
Score & Score & p ° 8
JAPAN 11.5 57.5% 11 55% 0.5 2.5% 2.5%
Toyama
ME.XICO 9.5 47 5% 13 65% —-3.5 —17.5% 10.5 0%
Colima
VIEINAM 9 45% 7 35% 2 10% 7.5 0%
Can Tho
SUM/AVG 78.5 49.06% 77 48.13% 15 (sum) 7.5% 2.5% (sum)
(sum) (avg) (sum) (avg) (sum)
PERCENT o o
SIMILAR 92.5% 97.5%
4. Results

4.1. Literature Review Results

The use of a descriptive qualitative methodology allowed us to codify and classify

papers in the categorical framework. Table 4 shows the six categories (and related sub-

categories) of the framework and identifies the distribution of papers. We worked in

every single dimension below, starting from an overview of studies by year, source, and

geographical location. Following, we analyzed the other categories of the classification.

Coding rules vary across dimensions: categories B, D, and E are mutually exclusive (one

primary label per paper), so subcategory totals sum to n = 78, whereas categories A and C

allow multi-label coding, so their subcategory totals may exceed n = 78.

Table 4. Analysis of papers per category.

A. Drivers of urban resilience

B. Focus on risk management

C.  Geographical location

D. Research methods

Al. Economy 2
A2. Society 24
A3. Environmental 72
A4. Governance 7
Total studies 78
B1. Extensive 11
B2. Partial 32
B3. Absent 35
Total studies 78
C1. Europe 25
C2. America 20
C3. Asia 33
C4. Africa 7
C5. Oceania 9
C6. Other/NA 7
Total studies 78
D1. Case/field study/interviews 55
D2. Content analysis/Historical analysis; 8

D3. Survey/Questionnaire/Other empirical 7
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Table 4. Cont.
D4. Conceptual 8
D5. Other/NA 0
Total studies 78
E. Theoretical frameworks
E1. No model proposed 0
E2. Applies previous models 43
E3. Proposes a new model 34
E4. Other/NA 1
Total studies 78

4.1.1. Distribution of Studies by Year, Source, and Geographical Location

In recent years, the number of published papers on urban resilience in business,
management, accounting, and urban studies has experienced high growth. Specifically, our
results highlighted that scholars” interest in urban resilience and risk started to increase in
2012. Furthermore, Figure 4 shows that 15% of the papers in the sample were published
in just one year (2019). This data suggests that 2019 represented a “tipping point” for
the field, driven by the release of fundamental operational tools and global reports that
translated previous theoretical frameworks into measurable urban policies. Specifically, the
peak coincides with the publication of the 2019 Global Assessment Report on Disaster Risk
Reduction [56], which redefined “systemic risk” for urban environments, and the “Making
Cities Resilient Report 2019” by the UNDRR, which provided the first global snapshot of
local government progress in resilience implementation.

14
12

10

co

Papers

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Years

Figure 4. Distribution of studies per year.

Although the following years did not reach the number of publications of 2019, our
results indicate that the interest of public administration scholars in this theme remained
quite high. The steady volume of research observed between 2021 and 2025 can be inter-
preted as a transition from a generalist approach toward the pursuit of targeted solutions
tailored to specific territorial contexts and distinct types of crises [64]. This shift is fur-
ther characterized by the emergence of operative paradigms that prioritize regenerative
interventions such as nature-based solutions [65,66].

Following our protocol (see Section 3.1 of this article), our analysis was limited to
journals classified in the business, management, and accounting fields of the electronic
databases used to collect the sample. Furthermore, to get a clear understanding of the
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relationship between risk and urban resilience over time and sources, we did not apply any
restrictions relating to the journal ranking. Even if our sample included 30 different sources
(see Figure 5), results show that two sources published most of the papers in the sample
(47% of the total), while the other 28 sources published fewer than four papers each.

CITIES

ENVIRON MENT AND URBANIZATION

URBAN STUDIES

TeMA - JOURNAL OF LAN D USE, MOBILITY AND ENVIRON MENT
DISASTER PREVENTION AND MANAGEMENT

SAFETY SCIENCE

LANDSCAPE AND URBAN PLANNING

JOURNAL OF ENVIRONMENTAL POLICY AND PLANNING
JOURNAL OF CONTINGENCIES AND CRISIS MANAGEMENT
JOURNAL OF CLEANER PRODUCTION

REVIEW OF REGIONAL RESEARCH

REGIONAL STUDIES

NEW POLITICAL ECONOMY

LOCAL ENVIRONMENT

Journals

JOURNAL OF UBAN PLANNING AN D DEVELOPMENT

JOURNAL OF COMPARATIVE POLICY ANALYSIS

INTERNATIONAL JOURNAL OF URBAN AND REGION AL RESEARCH
FRONTIERS IN SUSTAINABLE CITIES

EUROPEAN PLANNING STUDIES

ECONOMY AND SOCIETY

CHINESE JOURNAL OF URBAN AND ENVIRONMENTAL STUDIES
CAMBRIDGE JOURNAL OF REGIONS, ECONOMY AND SOCIETY
AESTIMUM

JOURNAL OF FINANCIAL MANAGEMENT OF PROPERTY AN D CONSTRUCTION

o
(%)

10 15 20
no. of papers

Figure 5. Distribution of studies by source.

The sample is geographically diverse. Studies analyzing urban resilience and risk in
Asian countries accounted for over 32% of the total, while those analyzing the European
and American contexts were 25% and 20% of the total. According to our results, studies on
countries of Oceania and Africa corresponded to 9% and 7% of the sample, respectively
(Figure 6). However, the degree to which geographic clustering is expected may depend
on the availability of data, countries” vulnerability, and, above all, local concern for urban
resilience issues.

Other/NA

7%
OCEANIA

9%

= EUROPE
25%

AFRICA |
7%

AMERICA
20% |

ASIA,
32% |

Figure 6. Distribution of studies by continent.
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4.1.2. Distribution of Studies by Category

According to the OECD Framework for Resilient Cities, cities are considered resilient
if they can absorb, recover from, and prepare for future shocks. The framework identifies
four drivers of resilience to clarify how resilience manifests in an urban context and to
highlight the policy mechanisms that may support it. We use the OECD framework to map
the studies included in our sample.

Our findings show that studies on urban resilience primarily focus on environmental
issues (A3) to investigate cities” ability to manage risk. In total, 72 studies consider envi-
ronmental dimensions. The principal theme of this body of work is climate change and
the need for effective urban planning [51,64,65,67]. For example, Anguelovski et al. [51]
argued that cities must both adapt to and mitigate climate change and suggested that
green infrastructure planning is often used to contain urban expansion and reintroduce
nature into urban environments. Their study provides valuable knowledge to planners
and decision-makers by defining urban design parameters that enhance cities’ resilience to
climate-related impacts. Building on this perspective, the recent literature reflects a further
evolution toward more specialized and operational strategies. Viljanen et al. [65] extended
the debate on green infrastructures by focusing on Nature-based Solutions (NbS), inter-
preted not merely as aesthetic additions but as “transition pathways” essential for systemic
urban transformation. Their work emphasizes that for NbS to be effective, they must be inte-
grated into long-term circular economy frameworks, moving beyond the emergency-driven
logic of the past. Among studies addressing climate change, many focus specifically on
flood risk [67,68] or heat risk [52]. Birkmann et al. [52], for instance, examined the German
cities of Bonn and Ludwigsburg, which face population growth pressures alongside high
exposure to heat stress due to urbanization and climate change. Their analysis explored
how vulnerability scenarios can be operationalized through specific indicators and how
these indicators can inform urban planning decisions. In this context, Srirangam and
Sheng [68] expanded the discussion on flood risk by proposing a comprehensive strategy
that integrates environmental, social, and governance (ESG) domains. Unlike traditional
approaches that rely solely on structural engineering, their study emphasizes the impor-
tance of combining technological disaster risk reduction with the ‘inherited knowledge” of
local communities.

With reference to the A2 category, 23% of the studies address social issues. The main
themes include social inequality, health, and safety [69-73]. Fitzgibbons and Mitchell [69],
for example, conducted a case study of Toronto (Canada) to examine whether and how
principles of justice have been incorporated into the city’s resilience planning while De
Andrade De Andrade Silva et al. [72] showed that Salvador’s resilience strategy explicitly
confronts long-standing urban inequalities and social vulnerabilities, arguing that effective
resilience must integrate disaster-risk prevention with broader social and environmental
priorities. They also stressed that resilience and climate agendas should be pursued
jointly through adaptation/mitigation actions and multi-stakeholder engagement, framing
“inclusive resilience” as an ongoing learning process.

Only a limited number of studies (7% of the total) analyzed governance drivers (A4)
as indicators of cities” vulnerability to natural or human-made hazards. Bixler et al. [73],
for instance, focused on network governance as a strategy for resilience planning and
implementation, arguing that collaborative governance and network management are
essential for mobilizing diverse forms of knowledge, navigating planning politics, and
fostering learning processes that support transformative resilience pathways.

Economic drivers (Al) receive very limited attention, with only two studies explicitly
addressing them. Brugmann [74] highlighted the need to mobilize substantial capital
for adaptation and urban risk reduction, while Allen et al. [50] investigated the role of
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fragmented investments in risk mitigation. Their analysis of Lima (Peru) shows that the
accumulation of fragmented investments ultimately eroded the city’s resilience.

Finally, several authors considered more than one resilience driver in their analysis.
This applies to 27 papers in our sample [61,75-78].

The second category of our analysis groups studies according to their focus on risk
management. Our results indicate that only 14% of papers propose frameworks or systems
or provide explicit recommendations to leverage the relationship between risk manage-
ment and urban resilience. Tang and Lai [78], for example, analyzed Shenzhen (China) and
developed a framework for identifying, measuring, and analyzing public security risks
and their interactions from a systems thinking perspective. While grounded in traditional
risk management processes, their framework extends the conventional paradigm by em-
phasizing the integration of diversified risk mitigation strategies within a comprehensive
risk management plan aimed at enhancing urban disaster resilience. Huck et al. [53] exam-
ined the metropolitan area of Greater Christchurch (New Zealand), which was affected by
a sequence of earthquakes with severe and long-lasting impacts on social, built, economic,
and natural environments. They showed that institutional reforms in risk management im-
proved preparedness for future events, while also noting that awareness of the usefulness
of management tools for resilience planning is still developing among city council members.
Similarly, Zaidi and Pelling [79], in their study of extreme heat events in London, identified
limitations in the city’s resilience approach, arguing that prevailing conceptual and policy
frameworks emphasize post-disaster recovery and the maintenance of the status quo. They
contended that cities should instead adopt a more proactive vision of resilience, embedding
risk management principles into everyday urban development processes. More recently,
Zhang et al. [80], in line with the idea of a more proactive approach, proposed a quantitative
framework to assess heat risk from an urban resilience perspective. Specifically, focusing on
Shenzhen (China), they developed an adaptation—resistance-response assessment system
that allows for capturing spatial heterogeneity in heat risk and identifying disparities
between urban and rural areas. Their approach moves beyond traditional vulnerability-
based assessments by linking risk governance, spatial planning, and resilience capacities
with the aim of providing concrete guidance for urban planning and resilience-oriented
decision-making.

We then examined the methodological approaches adopted in literature. Most studies
rely on case studies, fieldwork, or interviews (71%), while content or historical analyses
(10%), surveys or other empirical methods (9%), and conceptual approaches (10%) are
comparatively less common.

Finally, we analyzed the theoretical frameworks employed. As shown in Table 2,
studies most often rely on existing models (55%), while a substantial share proposes new
models (44%). Only one paper falls into the residual “other” category.

Appendix B provides the full list of references for all eligible papers by category.

4.2. Results of the Content Analysis of Resilience Strategies

Analysis of the City Resilience Strategies through the application of our evaluation
framework allowed us to obtain a total score for each city. After the data reconciliation pro-
cess (see Section 3.2 for more details), we compared the total scores that two raters assigned
(Figure 7) with a value scale (Figure 8) we developed following the literature [59,81]. The
value scale indicates the degree to which a strategy is considered and incorporated into the
principles of risk management within its narrative.
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Figure 7. City Resilience Strategies total scores.
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Figure 8. Value scale.

Overall, analysis of the total scores suggested that none of the reports in our sample
deeply focused their narrative on principles of risk management. Figure 7 shows that
strategies that obtained a high score (16-20 points) were absent, strategies placed in the
medium-high score (11-15.5 points) accounted for 37.5% of the sample, while 50% of the
sample scored in the low-medium value range (6-10.5 points). Notably, only in one case
(Jakarta) did the resilience strategy obtain a low score (0-5.5 points).

Figures 9 and 10 show the scores of the two raters assigned to each city. We discuss
findings regarding all four phases of our framework hereunder.
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Figure 9. First rater’s scores.
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Figure 10. Second rater’s scores.

4.2.1. Identification of Risk

Risk identification is the process of recognizing and documenting existing and emerg-
ing organizational risks, as well as the conditions under which they arise. Through risk
identification, an organization can examine the activities and contexts in which its resources
are exposed [82]. This phase provides the foundation for subsequent steps and supports
the overall effectiveness of the risk management process.

Based on the raters’ scores, all cities in our sample completed the identification phase
by developing a risk map and providing an in-depth discussion of vulnerability for each
identified risk. Accordingly, all cities received full scores on the first two criteria of our
framework, except for Jakarta, which received 0.5 out of two from the first rater and one
out of two from the second rater. Overall, cities treated risk mapping and vulnerability
analysis as two fundamental components of resilience strategy development.

By contrast, the remaining three criteria in the identification phase (see Appendix C
for details) received lower scores overall, suggesting more limited awareness among city
officials of the potential benefits of (i) systematically analyzing factors that may exacerbate
vulnerability; (ii) identifying and addressing root causes of vulnerability; and (iii) disclosing
and assessing emerging risks.

Regarding the analysis of factors that could exacerbate the vulnerability of the urban
system, the combined scores assigned by the two raters indicate that five out of eight cities
discuss such factors. However, in four cases, the raters did not assign full scores, suggesting
that these cities merely acknowledged the need to analyze vulnerability-amplifying factors
without providing an operational assessment. Only one city fully meets this criterion. Quito
(Ecuador) explicitly acknowledges that uncontrolled urban expansion is undermining the
city’s capacity to function effectively and heightening its exposure to natural hazards,
including seismic events, landslides, and wildfires (Quito Resilience Strategy, p. 20).

Turning to the identification and treatment of the root causes of a city’s vulnerability,
our results show that six out of eight cities mention this aspect; however, in practice,
they do not carry out a comprehensive analysis and do not adequately plan actions to
address these root causes. One of the most developed strategies in this regard is Pune
(India), which proposes actions aimed at reducing the susceptibility of local communities
to climate-related and disaster-induced threats in the urban environment (Pune Resilience
Strategy, p. 82).
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Finally, the disclosure of emerging risks is the lowest-rated criterion within the risk-
identification phase. Based on our results, only four out of eight cities mention potential
emerging risks, and only superficially. Quito (Ecuador) is the only city that introduces
a specific pillar addressing emerging risks and outlines actions intended to prevent the
creation of new risks, although these actions are only partially specified (Quito Resilience
Strategy, p. 98).

4.2.2. Assessment of Risk

The second phase of the risk management framework examined in our study is
risk assessment. Risk assessment follows risk identification and provides the basis for
deciding which actions to undertake to eliminate, reduce, or otherwise manage the risk
under consideration. In other words, risk assessment is a key step that precedes the risk
management phase [83]. Overall, our findings show that almost all cities in our sample did
not conduct risk assessments in a thorough and systematic manner.

Based on our scoring, the total scores achieved in this second phase were largely
driven by whether the resilience strategies described an explicit risk-assessment process
(the first criterion of the risk-assessment phase). Specifically, five out of eight cities received
full scores on this criterion, indicating that their strategy documents described the process
used to assess risks identified in the preceding phase.

For example, Cali (Colombia) placed particular emphasis on the assessment phase,
explaining that it involved a broad participatory effort. The process engaged more than four
hundred stakeholders through interviews, focus groups, and consultations with a wide
range of actors—including public safety agencies, academic representatives, journalists,
vulnerable groups, business and community leaders, and municipal officials. Furthermore,
the city incorporated findings from two large-scale resident surveys, which provided
insights into residents’ perceptions of key dimensions of urban resilience, such as mobility,
health, and economic conditions (Cali Resilience Strategy, p. 51). With respect to the second
criterion, cities that described their risk-assessment process often listed multiple methods
to be used either individually or in combination. Pune (India), for instance, reported that
its assessment relied on citizen surveys, expert surveys, expert interviews, working groups,
and steering committees (Pune Resilience Strategy, p. 41).

With respect to the third criterion, our results show that only three out of eight cities
reported the relevance, priorities, and acceptance levels of risks: Cali (Colombia), Pune
(India), and Toyama (Japan). Regarding impact assessment (fourth criterion), although the
strategies generally lacked quantitative data and explicit methodologies, most nonetheless
noted the potentially severe impacts that each identified risk could have on urban systems.

Finally, none of the eight cities met the last criterion of risk assessment: none of the
resilience strategies reported the likelihood (i.e., probability) of risk occurrence. This pattern
suggests that strategies tend to focus on risks perceived as more immediate or salient, while
devoting less attention to low-probability risks.

4.2.3. Management of Risk

Management of the risk phase is closely related to policies and policy analysis. In the
literature, policy is defined as a principle or plan to guide decisions and achieve desirable
outcomes, and the term applies to international organizations, governments, private sector
organizations and groups, as well as individuals [40].

The results show that management of risk is the second highest-rated phase by sum-
ming the scores of all cities in the sample (it obtained a total score of 22 points, only
0.5 points lower than ‘risk identification’, the highest-rated phase).
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Discussing the five criteria of this phase, all cities in the sample seemed to include
a proactive approach to managing risk. In other words, the cities included plans or actions
in their resilience strategy aimed to address uncertainty before it turned into an issue or
problem. Notably, almost all resilience strategies were well structured, including a clear list
of planned actions organized by the issues they addressed. Furthermore, all the analyzed
reports had a long-term time frame, indicating that the cities disclosed and planned actions
to gain and preserve urban resilience in the present and the future. For example, Colima’s
(Mexico) strategy covers a period of 40 years, from 2010 to 2050. As for the plan of action,
Colima identified three estimated times for completion: the short term (less than 4 years),
the medium term (5 to 8 years), and the long term (9 to 12 years), suggesting a long-term
orientation toward environmental, social, and economic benefits.

The last two criteria are related to one another. They refer to the identification of
alternative plans of action and their outcomes. According to our results, just two cities (Cali
and Quito) provided a description of an alternative plan of action. Cali (Colombia) showed
great awareness of the importance of being flexible. As reported in the Cali Resilience
Strategy, flexibility is one of the most important resilience qualities that the city aimed to
achieve with its strategic planning. Indeed, flexibility allows cities to adopt alternative
strategies in response to changing circumstances or crises (Cali Resilience Strategy p. 40).
However, while few cities identified alternative plans of action, none considered their
potential outcomes and their consequences or assessed the costs and benefits of preferring
one action to another. This finding suggested a general lack of planning flexibility and
adaptability to potential changes in the current context.

4.2.4. Monitoring and Evaluation of Risk

Monitoring and evaluation of risks are crucial activities for effectively taking advantage
of the benefits derived from risk management theory.

Cities in our sample seemed to be aware of the relevance of the monitoring and
evaluation phase of risk management. In some cases (e.g., Colima), this is the phase where
they reached the highest score.

However, the results suggested that resilience strategies in our sample generally did
not describe a framework for evaluating the success of their actions. Raters assigned
0.5 points to 4 cities out of 8, and only Pune (India) received a full score from the first rater,
as its Resilience Strategy outlined the success indicators for each planned action.

Similarly, our results suggested that cities did not focus on collaboratively designing
a monitoring and evaluation protocol as a mechanism for stakeholders and community
engagement. For example, Colima (Mexico) appears to be the only city meeting the second
criterion of this final phase. In its resilience strategy, the city of Colima created an initiative
that aimed to create monitoring and communications for risks associated with multiple
threats faced by Colima’s population—threats that motivated the city’s resilience plan
(Colima Resilience Strategy, p. 85). Although cities seemed to underestimate the benefits
of developing protocols to monitor and evaluate their actions, almost all cities (except for
Deyang, China) were aware of the value of public engagement for monitoring and evalu-
ation. For example, the city of Pune highlights that engaging residents is a fundamental
component of building urban resilience. Its strategy stresses the need to promote citizen
participation and to develop communication and educational initiatives that can support
the implementation of planned measures, and this contributes to the city’s goal of fostering
resilient development sustained by an active and informed community (Pune Resilience
Strategy, p. i). Following analysis of the criteria, results showed that cities tried to enhance
public engagement also through open data platforms (5 cities out of 8). For example, the
city of Pune created and promoted a platform for citizen participation to achieve this
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scope. The city of Quito (Ecuador) plans to create a digital platform to facilitate citizen
participation by improving access to information, ensuring free expression, building social
capital, facilitating the automation of citizen participation processes, and involving young
people in public decision-making (Quito Resilience Strategy, p. 49).

Finally, five out of eight cities published their Resilience Strategy in the predominant
local language (or, in some cases, a minority language). In doing so, cities made the report
also available to residents interested in their city’s resilience strategy.

5. Discussion and Conclusions

Our study combines theory with practical applications to highlight the relationship
between risk management and urban resilience. Overall, while scholars and experts seem to
be aware of the benefits of considering the risk management framework while dealing with
urban resilience issues. Our results show that the analysis and development of resilience
strategies and plans only partially referred to or considered them.

Our findings shed light on some gaps in literature that could inspire future studies.
First, combining information from the literature review and content analysis, our study
highlights the need to develop guidance or a framework for properly adapting the risk
management theory to the critical issues faced by public-sector organizations (e.g., natural
disasters, climate change, environmental hazards). Our results show that there is little
guidance informing public entities of possible choices available to them regarding the effec-
tive implementation of risk management in their urban resilience strategies. The study’s
findings confirm prior study evidence [37,84], assuming that further academic research on
this topic would be useful in tailoring risk management frameworks and procedures to
support organizational resilience. Indeed, as risk management in the public sector seems
to be a more challenging process than risk management in the private sector due to the
high level of regulation, bureaucracy, and the wide range of involved stakeholders, future
studies could suggest clear actions to overcome these complexities and effectively adapt
risk management theory to local governments.

Second, through analysis of a sample of City Resilience Strategies, we noted that the
use of digital technologies and big data in handling resilience issues is not widespread
enough. For example, new technologies can process a large volume of data, which turns
into a greater amount of information that is more quickly available to local government
while deciding resilience practices, as big data provides a real-time picture of the urban
system. This type of real-time information may help local governments in better under-
standing the changing nature of city life and making decisions on resource allocation in line
with evolving scenarios [85]. Furthermore, previous studies on the adoption of emerging
technologies for risk management in private companies [86] suggest that artificial intelli-
gence, big data, and blockchain technology are suitable options to improve data-centric
mechanisms to identify, analyze, and develop responses to risk and vulnerabilities. Re-
search on the adoption of emerging technologies in risk management may be at an early
stage, but recent evidence suggests that more innovative companies adopting these emerg-
ing technologies could obtain benefits that enhance resilience [86]. Future studies could
investigate this topic also in relation to the public sector.

Third, analysis of City Resilience Strategies raises concerns about cooperation and
collaboration between government agencies, non-governmental organizations, private
businesses, and citizens to build an effective urban resilience strategy, even though prior
research suggests that collaboration is a necessary foundation for dealing with both hazards
and disasters [87]. Indeed, attempts to pursue urban resilience often led to trade-offs where
improved resilience for some systems, scales, and periods may result in decreased resilience
for others [88]. This assumption highlights important questions about whether this is
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a zero-sum game or whether there are ways to make Pareto improvements in resilience
for multiple systems, scales, and periods [89]. Future research could analyze this topic in
depth and propose answers to these questions.

Fourth, while our results showed that most cities in the sample have developed digital
platforms as stakeholder engagement tools, they did not explicitly disclose information on
stakeholder identification activity. Prior studies analyzing stakeholders’ engagement in
public decision-making processes [90,91] suggest that, while involving stakeholders can be
a challenging and difficult task, especially from a risk management perspective [92], it can
be a rewarding experience, which enhances the decision-making process and the value of
what is produced or implemented. However, the term ‘stakeholders’ covers a wide range of
people and organizations that have an interest in a particular project. In this mixed scenario,
the identification of stakeholders becomes a fundamental activity that must be carried out
to properly plan an effective stakeholder engagement process and select the most effective
technique of engagement to implement. Stakeholder identification is crucial to the success
of the whole process, as the use of inappropriate techniques gives poor results and, in
some circumstances, can create unnecessary barriers to a project. Often, the identification
of stakeholders suggests adopting more than one engagement tool to reach each group of
stakeholders. According to our results, cities do not properly conduct the identification of
stakeholders while deciding on resilience strategies. Additional research can investigate
this topic in relation to urban resilience. Further evidence can clarify the benefits related
to the identification of stakeholders and analyze the way to effectively conduct this task.
Table 5 summarizes the identified gaps and related call for future research.

Table 5. Gaps and suggestions for future research.

Identified Gap Suggestion for Future Research

Develop tailored guidance and applied frameworks that

Lack of structured guidance or operational frameworks  translate risk management theory into operational tools

for adapting risk management theory to the specific for local governments. Future studies should propose
challenges faced by public-sector organizations in the concrete actions to address regulatory complexity,
context of urban resilience (e.g., natural disasters, climate bureaucratic constraints, and multi-stakeholder
change, environmental hazards). environments, thereby facilitating effective adaptation of

risk management practices in the public sector.

Limited and non-systematic adoption of digital
technologies and big data in urban resilience strategies.

Examine the adoption and impact of emerging
technologies (e.g., artificial intelligence, big data analytics,
blockchain) in public-sector risk management. Future
research should assess how data-centric mechanisms can
enhance risk identification, analysis, and response
processes, and evaluate their contribution to
strengthening organizational and urban resilience.

Investigate governance models that foster effective

Insufficiently structured collaboration among multi-actor collaboration in urban resilience. Future
government agencies, NGOs, private actors, and citizens, studies should analyze whether resilience dynamics
alongside unresolved trade-offs across systems, scales, represent zero-sum trade-offs or allow for Pareto
and time horizons. improvements across systems and temporal scales, and

propose mechanisms to mitigate negative spillovers.

Absence of explicit and systematic stakeholder
identification processes within resilience strategies,
despite the presence of digital engagement platforms.

Explore the role and benefits of formal stakeholder
identification in urban resilience planning. Future
research should develop and test methodologies for
effective stakeholder mapping and assess how structured
identification processes influence engagement techniques,
decision quality, and implementation outcomes.
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Urban resilience and risk governance are inherently multi-scalar. While our unit of
analysis is the city strategy document, resilience planning is shaped by national regulatory
frameworks, intergovernmental arrangements, funding and data infrastructures, and
broader environmental dynamics such as climate change and cascading risks [92]. These
cross-scale conditions may constrain what cities can credibly assess, prioritize, and monitor,
partly explaining why assessment and monitoring/evaluation are less explicit than risk
identification and broad action planning in several strategies.

This study contributes to both literature and practice. By mapping and analyzing
prior evidence on urban resilience and risk in the business, management, accounting, and
urban fields, this analysis offers a concise overview of the state of the art, highlighting
that there is still a need for increased awareness regarding risk management in the public
sector worldwide.

Furthermore, the outcomes of this research suggest criteria for identifying the weak-
nesses of resilience planning for city officials, policymakers, and community leaders. In-
deed, public administration could use the proposed framework as a simple and comprehen-
sive checklist supporting the implementation of risk management into resilience strategies
to ensure that each stage of the risk management cycle is made explicit rather than being
addressed unevenly. Practitioners can apply the proposed criteria as a checklist across three
concrete decision domains: (i) risk prioritization and resource allocation (moving from
broad risk identification to explicit ranking, likelihood /impact reasoning); (ii) governance
and implementation design (clarifying responsibilities, interdepartmental coordination
routines, and linking actions to budgets and delivery timelines); and (iii) monitoring, eval-
uation, and learning (defining measurable indicators, review cycles, and feedback loops to
update assumptions and plans).

In this respect, recent resilience-planning toolkits provide actionable templates and
a shared language that can help translate ‘high-level resilience ambitions into a struc-
tured set of goals, priorities, and measurable outputs—for example, the updated City
Resilience Framework [9] and related implementation guidance for strategy development
and investment planning [9,93].

This research also has limits. Referring to the literature review process, we limited our
analysis to two electronic databases (Scopus and Web of Science); thus, our results may
have excluded part of the existing knowledge on urban resilience and risk. In addition,
the literature review adopts a primarily descriptive and classificatory approach, aimed at
mapping key dimensions of the literature and ensuring comparability with the empirical
analysis. While this approach is consistent with the objective of this study, it does not
provide an in-depth theory-driven synthesis of existing studies. Future research could
extend this analysis by focusing more explicitly on the theoretical foundations of the
relationship between risk management and urban resilience and using a larger number
of sources.

Moreover, our content analysis data refer to eight City Resilience Strategies. Before
generalizing our results, future studies could apply the proposed framework to all resilience
strategies included in the Resilient Cities Network.

Furthermore, our research strategy led us to select and analyze only countries from
South America and Asia. We did not analyze the resilience strategies of countries from
Europe, North America, Oceania, and Africa. Notably, the environmental, social, economic,
and legislative characteristics of each country are different; thus, our results cannot be
generalized worldwide. Future research could conduct a similar analysis comparing cities
with different characteristics from different continents.

https:/ /doi.org/10.3390/systems14050459


https://doi.org/10.3390/systems14050459

Systems 2026, 14, 459

23 of 36

Finally, the analysis does not account for political influence, which may hinder proac-
tive and long-term resilience investments. Future research should examine this dimension
to deepen our understanding of the determinants of resilience in public administration.
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2012; Chelleri et al., 2015; Chmutina et al., 2016; Cho, 2020; Coaffee et al., 2016; Collier
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A4. Governance: Bixler et al., 2020; Gao et al., 2025; Srirangam and Sheng, 2024; Therrien
and Normandin, 2020; Wang et al., 2018; Xie and Zheng, 2017; Zhang et al., 2024a

B. Focus on risk management

B1. Extensive: Heinzlef et al., 2020; Henstra, 2012; Huck et al., 2020; Huck et al., 2021;
Sharma and Soederberg, 2020; Srirangam and Sheng, 2024; Tang and Lai, 2019; Wang
and Chen, 2024; Xie and Zheng, 2017; Zaidi and Pelling, 2015; Zhang et al., 2024b

B2. Partial: Allen et al., 2017; Anguelovski et al., 2019; Anelli et al., 2022; Barbarossa

et al., 2021; Birkmann et al., 2020; Brugmann, 2012; Champlin et al., 2023; Chelleri et al.,
2015; Collier and Cox, 2021; Connelly et al., 2020; De Toro and Iodice, 2018;
Diaz-Sarachaga and Jato-Espino, 2019; Gao et al., 2025; Gupta et al., 2018; Heinzlef et al.,
2019; Jabareen, 2013; Johnson and Blackburn, 2014; Laeni et al., 2019; Lu and Stead, 2013;
Luo et al., 2023; Monstadt and Schmidt, 2019; Ou and Song, 2025; Therrien and
Normandin, 2020; Torabi et al., 2018; Viljanen et al., 2025; Wamsler et al., 2013;
Wardekker et al., 2020; Williams et al., 2019; Xinghua et al., 2025; Yumagulova, 2020;
Zhang et al., 2024a; Ziervogel et al., 2017

B3. Absent: Ahern et al., 2014; Baba et al., 2021; Banica et al., 2020; Bixler et al., 2020;

Chmutina et al., 2016; Cho, 2020; Coaffee et al., 2016; Davidson et al., 2019; De Andrade
Silva et al., 2022; Elgendawy et al., 2020; Fitzgibbons and Mitchell, 2021; Kavaarpuo

et al., 2022; Lassa and Nugraha, 2015; Mabon, 2019; Malalgoda et al., 2016; Marana et al.,
2018; Meerow et al., 2019; Molavi, 2018; Nhamo et al., 2021; Oliva and Lazzeretti, 2017;
Osman, 2021; Selby and Desouza, 2019; Shirgir et al., 2019; Silva et al., 2022; Taylor et al.,
2021; Walker, 2021; Wang et al., 2018; Kosova et al., 2022; Hong et al., 2023; De Vries et al.,
2023; Zhao et al., 2024; Zhang et al., 2025; Lowe et al., 2024; Li et al., 2023; Shi et al., 2022

C. Geographical location

C1. Europe: Anelli et al., 2022; Barbarossa et al., 2021; Birkmann et al., 2020; Chelleri

et al., 2015; Champlin et al., 2023; Chmutina et al., 2016; Coaffee et al., 2016; Connelly
et al., 2020; De Toro and Iodice, 2018; De Vries et al., 2023; Diaz-Sarachaga and
Jato-Espino, 2019; Elgendawy et al., 2020; Heinzlef et al., 2019; Heinzlef et al., 2020;
Hong et al., 2023; Huck et al., 2021; Johnson and Blackburn, 2014; Kosova et al., 2022; Lu
and Stead, 2013; Monstadt and Schmidt, 2019; Selby and Desouza, 2019; Silva et al., 2022;
Viljanen et al., 2025; Wardekker et al., 2020; Zaidi and Pelling, 2015

C2. America: Allen et al., 2017; Anguelovski et al., 2019; Banica et al., 2020; Bixler et al.,
2020; Chelleri et al., 2015; Collier and Cox, 2021; Davidson et al., 2019; De Andrade Silva
et al., 2022; Diaz-Sarachaga and Jato-Espino, 2019; Elgendawy et al., 2020; Fitzgibbons
and Mitchell, 2021; Heinzlef et al., 2020; Henstra, 2012; Johnson and Blackburn, 2014;
Meerow et al., 2019; Selby and Desouza, 2019; Silva et al., 2022; Walker, 2021; Wardekker
et al., 2020; Yumagulova, 2020

C3. Asia: Baba et al., 2021; Banica et al., 2020; Brugmann, 2012; Cho, 2020; De Vries et al.,
2023; Diaz-Sarachaga and Jato-Espino, 2019; Gupta et al., 2018; Li et al., 2023; Johnson
and Blackburn, 2014; Laeni et al., 2019; Lassa and Nugraha, 2015; Luo et al., 2023;
Mabon, 2019; Malalgoda et al., 2016; Molavi, 2018; Oliva and Lazzeretti, 2017; Osman,
2021; Ou and Song, 2025; Selby and Desouza, 2019; Sharma and Soederberg, 2020; Shi
et al., 2022; Shirgir et al., 2019; Silva et al., 2022; Srirangam and Sheng, 2024; Tang and
Lai, 2019; Wang and Chen, 2024; Wang et al., 2018; Xie and Zheng, 2017; Xinghua et al.,
2025; Zhang et al., 2024a; Zhang et al., 2024b; Zhang et al., 2025; Zhao et al., 2024
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C4. Africa: Chelleri et al., 2015; Diaz-Sarachaga and Jato-Espino, 2019; Johnson and
Blackburn, 2014; Nhamo et al., 2021; Silva et al., 2022; Williams et al., 2019; Ziervogel
etal., 2017

C5. Oceania: Davidson et al., 2019; Diaz-Sarachaga and Jato-Espino, 2019; Elgendawy
et al., 2020; Huck et al., 2020; Johnson and Blackburn, 2014; Kavaarpuo et al., 2022; Lowe
et al., 2024; Silva et al., 2022; Torabi et al., 2018

C6. Other/NA: Ahern et al., 2014; Gao et al., 2025; Jabareen, 2013; Marana et al., 2018;
Taylor et al., 2021; Therrien and Normandin, 2020; Wamsler et al., 2013

D. Research methods

D1. Case/field study/interviews: Allen et al., 2017; Anelli et al., 2022; Anguelovski et al.,
2019; Banica et al., 2020; Barbarossa et al., 2021; Birkmann et al., 2020; Champlin et al.,
2023; Chelleri et al., 2015; Chmutina et al., 2016; Cho, 2020; Coaffee et al., 2016; Collier
and Cox, 2021; Connelly et al., 2020; Davidson et al., 2019; De Andrade Silva et al., 2022;
De Toro and lodice, 2018; De Vries et al., 2023; Diaz-Sarachaga and Jato-Espino, 2019;
Elgendawy et al., 2020; Fitzgibbons and Mitchell, 2021; Heinzlef et al., 2019, 2020;
Henstra, 2012; Huck et al., 2020, 2021; Johnson and Blackburn, 2014; Kavaarpuo et al.,
2022; Kosova et al., 2022; Laeni et al., 2019; Lassa and Nugraha, 2015; Lowe et al., 2024;
Lu and Stead, 2013; Luo et al., 2023; Malalgoda et al., 2016; Monstadt and Schmidt, 2019;
Nhamo et al., 2021; Oliva and Lazzeretti, 2017; Selby and Desouza, 2019; Silva et al.,
2022; Srirangam and Sheng, 2024; Tang and Lai, 2019; Torabi et al., 2018; Viljanen et al.,
2025; Walker, 2021; Wang et al., 2018; Williams et al., 2019; Xie and Zheng, 2017; Xinghua
et al., 2025; Yumagulova, 2020; Zaidi and Pelling, 2015; Zhang et al., 2024a; Zhang et al.,
2024b; Zhang et al., 2025; Zhao et al., 2024; Ziervogel et al., 2017

D2. Content analysis/Historical analysis: Gao et al., 2025; Li et al., 2023; Mabon, 2019;
Meerow et al., 2019; Ou and Song, 2025; Sharma and Soederberg, 2020; Shi et al., 2022;
Taylor et al., 2021

D3. Survey / Questionnaire / Other empirical: Ahern et al., 2014; Baba et al., 2021;
Bixler et al., 2020; Gupta et al., 2018; Hong et al., 2023; Molavi, 2018; Wang and Chen,
2024

D4. Conceptual: Brugmann, 2012; Jabareen, 2013; Marana et al., 2018; Osman, 2021;
Shirgir et al., 2019; Therrien and Normandin, 2020; Wamsler et al., 2013; Wardekker
etal., 2020

D5. Other/NA: /

E. Theoretical frameworks

E1. No model proposed: /

E2. Applies previous models: Allen et al., 2017; Anguelovski et al., 2019; Baba et al.,
2021; Birkmann et al., 2020; Bixler et al., 2020; Chelleri et al., 2015; Chmutina et al., 2016;
Cho, 2020; Coaffee et al., 2016; Collier and Cox, 2021; Davidson et al., 2019; De Andrade
Silva et al., 2022; Diaz-Sarachaga and Jato-Espino, 2019; Fitzgibbons and Mitchell, 2021;
Gupta et al., 2018; Heinzlef et al., 2020; Henstra, 2012; Hong et al., 2023; Huck et al., 2021;
Johnson and Blackburn, 2014; Kavaarpuo et al., 2022; Kosova et al., 2022; Lassa and
Nugraha, 2015; Li et al., 2023; Lowe et al., 2024; Lu and Stead, 2013; Mabon, 2019;
Malalgoda et al., 2016; Molavi, 2018; Monstadt and Schmidt, 2019; Oliva and Lazzeretti,
2017; Ou and Song, 2025; Sharma and Soederberg, 2020; Shi et al., 2022; Silva et al., 2022;
Viljanen et al., 2025; Walker, 2021; Wamsler et al., 2013; Williams et al., 2019;
Yumagulova, 2020; Zhang et al., 2025; Zhao et al., 2024; Ziervogel et al., 2017
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E3. Proposes a new model: Ahern et al., 2014; Anelli et al., 2022; Banica et al., 2020;
Barbarossa et al., 2021; Brugmann, 2012; Champlin et al., 2023; Connelly et al., 2020; De
Toro and lodice, 2018; De Vries et al., 2023; Elgendawy et al., 2020; Gao et al., 2025;
Heinzlef et al., 2019; Huck et al., 2020; Jabareen, 2013; Laeni et al., 2019; Luo et al., 2023;
Marana et al., 2018; Meerow et al., 2019; Nhamo et al., 2021; Osman, 2021; Selby and
Desouza, 2019; Shirgir et al., 2019; Srirangam and Sheng, 2024; Tang and Lai, 2019;
Taylor et al., 2021; Torabi et al., 2018; Wang et al., 2018; Wang and Chen, 2024;
Wardekker et al., 2020; Xie and Zheng, 2017; Xinghua et al., 2025; Zaidi and Pelling, 2015;
Zhang et al., 2024a; Zhang et al., 2024

E4. Other/NA: Therrien and Normandin, 2020

Appendix C. Evaluation Framework

The first table, titled Point rubric, is used to interpret and assign points in the Evalua-
tion Framework. The second table, Evaluation Framework, is the framework and list of
indicators that were used to score the strategies based on strategy content. Each question
represents a criterion for evaluating the application of the risk management framework of
the City Resilience Strategies. Our analytical framework is composed of a set of 20 criteria
that raters use to assign scores to each report in our sample. Table A1 shows the point
rubric and Table A2 presents the evaluation framework.

Table Al. Point rubric.

Meaning Points Assigned
There is evidence of proactive effort on these grounds. The 1

criteria are clearly fulfilled.

There is only a superficial mention of these criteria, or the 0.5

answer is unclear, or the criteria are only partly fulfilled.
The possibility of this issue is not acknowledged or discussed. 0
The criteria are not fulfilled at all.

Table A2. Evaluation Framework.

Identification of risks

1 Does the strategy include a risk map?
If yes, is the vulnerability to each risk explicitly defined or explored in-depth? (e.g.,
historic or structural reasons for their vulnerability to that risk)

3 Does the strategy acknowledge how municipal /urban systems or processes might
exacerbate vulnerabilities?

4 Are the root causes of vulnerability addressed in the actions, or do actions attempt
to “treat” rather than prevent vulnerability?

5  Does the strategy disclose potential new risks?
Assessment of risks

Does the strategy describe the risk assessment process?
Does the strategy provide alternative methods of risk assessment?
Does the strategy establish relevance, priorities, and acceptance level of risks?

O 00 N O

Does the strategy provide an impact evaluation of the risk?
10 Does the strategy describe the probability of risk occurrence?

Management of risks

11 Does the strategy include a proactive approach to managing the risks? (e.g., plans
or actions aimed at facing uncertainty before it turns into an issue or a problem)
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Table A2. Cont.

Management of risks

12 Does the strategy have a long-term time frame?

13 Does the strategy include a road map for facing the risks?

14  Does the strategy consider alternative plans of action?

15  If yes, does the strategy consider the alternative plans of action outcomes, estimate
their consequences, and assess the costs and benefits of preferring one action to
another?

Monitoring and Evaluation

16  Does the strategy describe a framework for evaluating whether its actions have
been successful?

17 Does the strategy mention that the monitoring and evaluation protocol will be
collaboratively designed?

18  Is there an opportunity for public engagement in conducting monitoring and
evaluation?

19  If yes, does the strategy include an open data platform that allows the real-time
participation of the stakeholders?

20 Is the strategy available in the predominant local language and/or minority

languages?
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