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ABSTRACT

The structural dysfunction of traditional risk management systems in addressing
the complexities of large metropolises has highlighted the necessity of shifting towards modern governance
paradigms. While previous research has diagnosed the existing situation and emphasized the need for
integrated and participatory approaches, few studies have focused on designing a structural and operational
model to implement governance principles in the context of physical hazards in Tehran, Iran. This study aimed
to fill this gap by designing and presenting a “conceptual framework” for the governance of physical hazards
based on a synergistic and multi-level approach.

YETEEE This study employed a qualitative approach using a “design research” strategy, which involved a
two-stage process for model development. In the first stage, eleven key factors of a desirable governance
system were extracted from the literature using the Thomas and Harden meta-synthesis method, based
on a systematic review. In the second stage, these factors were used as input for the interpretive structural
modeling (ISM) method to determine their internal relationships and hierarchical structure, based on expert
opinion.

(M The meta-synthesis phase identified 11 key factors, including “good governance principles,” “network
structure,” “safety economy,” and “culture building & social responsibility.” The ISM analysis revealed that
these factors form a multi-level hierarchical model. Factors, such as “good governance principles” and “rule
of law”, were identified as “fundamental drivers” at the lowest level, while factors like “physical resilience
standards” and “command and operations structure” were positioned as “ultimate goals” at the highest level.
Integrating these findings produced a final conceptual framework comprising a macro-level (policymaking),
three main intervention levels (prevention, action, monitoring), and two cross-cutting enabling layers (safety
economy and social responsibilities).

The proposed conceptual framework, grounded in a scientific and structured methodology, offers
an innovative response to the challenges of fragmentation and Structural Dysfunction in the traditional risk
management system. By precisely defining actors, levels, and relationships, this framework provides an
operational roadmap for the transition towards integrated, proactive, and participatory governance. It can
serve as a foundation for reforming policies and institutional structures in physical safety in Tehran.
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Introduction
Problem statement

s the most complex and dynamic human

ecosystems, cities have perpetually been ex-

posed to a wide spectrum of natural and an-

thropogenic hazards. The accelerating pace
of urbanization and the increasing concentration of popu-
lation, capital, and critical infrastructure have transformed
these hazards into multifaceted challenges with broader
dimensions. Within this context, “physical hazards”—
emanating from the urban built environment, including
buildings, facilities, and infrastructure lifelines—play
a pivotal role in urban sustainability and resilience due
to their direct impact on citizens’ life and safety (Tobchi
Sani et al., 2022).

The metropolis of Tehran, serving as the political, eco-
nomic, and cultural capital of Iran, is a prominent mani-
festation of this challenge. A dense physical fabric, exten-
sive deteriorated and historical areas, numerous high-rise
buildings, and a complex network of critical infrastruc-
ture have rendered the city acutely vulnerable to hazards,
such as earthquakes and fires (Pashapour & Pourakrami,
2017). Catastrophic events, such as the fire and subse-
quent collapse of the Plasco Building, clearly demonstrat-
ed that the prevailing system for addressing these hazards,
despite all efforts, suffers from fundamental and structural
dysfunctions (Research Center of the Islamic Consulta-
tive Assembly, 2017).

This structural dysfunction stems from a traditional,
fragmented, and reactive managerial approach. Under
the current regime, responsibilities are dispersed across
numerous governmental and public entities without a ro-
bust, integrated coordinating structure to synergize their
interventions (Special Commission for the National
Report on the Plasco Incident, 2018). This dispersion—
referred to as "fragmentation" in the disaster management
literature—has led to challenges, such as task overlap,
jurisdictional ambiguity, weak legal enforcement mecha-
nisms, and an inability to implement effective proactive
measures, ultimately undermining urban hazard resil-
ience (Saraei & Manafi, 2016).

This state of affairs has resulted in operational redun-
dancies, weak regulatory enforcement, and an incapac-
ity for proactive intervention, thereby diminishing urban
disaster resilience. Recent studies have thoroughly di-
agnosed the systemic dysfunctions of Tehran’s physical
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hazard management system, highlighting the imperative
of shifting from conventional crisis management toward
a governance paradigm (Kiani et al., 2025). Meanwhile,
empirical evidence indicates that “good governance”™—
grounded in integrated management and stakeholder par-
ticipation—plays a determinative role in managing and
mitigating hazards and their associated tensions (Hey-
dari, 2023). This situation underscores that the core issue
is not merely a deficit of resources or technical capacity,
but rather the prevailing paradigm governing urban safety
administration.

Global literature and international frameworks, notably
the Sendai framework for disaster risk reduction, empha-
size the necessity of transitioning from “disaster manage-
ment” to “disaster risk governance” (UNDRR, 2015).
This transition entails moving toward a participatory,
transparent, accountable, and networked system that en-
gages all relevant stakeholders, including the private sec-
tor and civil society, in the risk reduction process (Goga,
2009).

Despite this global trajectory and the acknowledgment
by domestic scholars of these managerial challenges in
Iran (Abbasabadi Arab et al., 2024), a critical gap re-
mains: the absence of an "applied conceptual framework"
capable of operationalizing governance principles within
a structured mechanism tailored to the legal, institutional,
and social context of Iran, particularly the Tehran metrop-
olis. Existing literature has predominantly focused on di-
agnosing current deficiencies (Fasihi & Parizadi, 2023;
Kiani et al., 2025), presenting broad theoretical models
(Adel Rastkhiz & Zarei, 2016), or examining interna-
tional administrative structures (Khodabandehlou & Ali-
dousti, 2015). However, research specifically dedicated
to formulating a comprehensive conceptual governance
framework—with precisely defined actors, intervention
levels, and interactive relationships tailored to physical
hazards in Tehran—remains sparse.

Consequently, despite theoretical consensus on the im-
perative of a paradigmatic shift toward risk governance,
there is a pronounced lack of a cohesive and operational
conceptual framework capable of identifying and struc-
turing the relationships among key governance dimen-
sions in Tehran’s physical context. To bridge this struc-
tural void, the present study aims to develop a multi-level
framework leveraging theoretical concepts, such as col-
laborative governance and analytical tools, such as inter-
pretive structural modeling (ISM).

Kazemi & Dehghanpour-Farashah. (2026). Conceptual Framework for Built Environment Hazards Governance. DMKP. 16(2), 294-343.
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Aiming to address this knowledge gap, this study seeks
to design and propose an applied conceptual framework
for the “physical hazard governance of Tehran metrop-
olis.” The primary objective is to offer an alternative
framework that transcends conventional managerial logic
to synergistically and integrally mobilize the capacities of
all key stakeholders toward enhancing the physical safety
and resilience of Tehran. Accordingly, this research seeks
to address the following core research question:

“What components, levels, and actors should constitute
an effective conceptual framework for physical hazard
governance in Tehran, and how should their interrelation-
ships be defined?”

To achieve a comprehensive answer to this primary
question, the study will also address the following sub-
questions:

a) Who are the key actors in the desirable governance
system, and which emerging actors need to be integrated
into this domain?

b) How should the structure of this conceptual frame-
work be configured to ensure synergistic and integrated
performance among actors?

¢) How can this conceptual framework address the iden-
tified fundamental challenges and provide structural solu-
tions for them?

Theoretical framework and literature review
Networked and collaborative governance models

The transition from conventional administrative models
toward modern paradigms represents a response to the es-
calating complexity of urban issues and the imperative to
mobilize all societal capacities for their resolution. Within
this context, the concept of “governance” serves as a piv-
otal analytical and operational framework.

Principles and dimensions of good governance

In its modern conceptualization, "governance" extends
beyond the traditional notion of “government.” While
government refers to formal state structures and institu-
tions, governance denotes the “processes and interac-
tions” among a diverse array of public, private, and civil
society actors engaged in public policymaking and imple-
mentation. In this perspective, power is distributed across
a network of relationships rather than concentrated in a
single entity (Dehghanpour Farashah & Dehghanpour
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Farashah, 2024). European Union literature articulates
“good governance” based on five foundational principles:

1. Openness and transparency: Ensuring citizens’ free
access to information and decision-making processes;

2. Participation: Actively engaging all stakeholders
throughout the entire policy cycle;

3. Accountability: Holding institutions responsible for
their decisions, policies, and operational performance;

4. Effectiveness: Achieving designated objectives
through the optimal allocation and utilization of resources;

5. Coherence: Fostering alignment and synergy among
policies and interventions across diverse levels and sec-
tors (Goga, 2009).

Within a similar conceptual framework, the United Na-
tions Economic and Social Commission for Asia and
the Pacific (UNESCAP) has formulated a comprehen-
sive definition of good governance, identifying eight core
principles as its primary indicators:

6. Participation: Equitable and open opportunities for all
societal segments;

7. Rule of law: Impartial and equitable enforcement of
legal frameworks;

8. Transparency: Unhindered accessibility of informa-
tion regarding government policies and decisions;

9. Responsiveness: Timely and adequate institutional
response to the needs and demands of citizens;

10. Consensus-orientated: Mediation of differing inter-
ests to achieve a broad consensus on what is in the best
interest of the collective;

11. Equity and Inclusiveness: Equal opportunities for all
citizens to maintain and improve their well-being;

12. Effectiveness and efficiency: Optimal fulfillment of
societal needs while maximizing resource efficiency;

13. Accountability: Answerability and responsibility of
institutions to the public.

These principles underline the centrality of public en-
gagement, governmental transparency, and institutional
accountability, providing an evaluative benchmark for
governance quality across nations (UNESCAP, 2009).

Kazemi & Dehghanpour-Farashah. (2026). Conceptual Framework for Built Environment Hazards Governance. DMKP, 16(2), 294-343.
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Complementarily, the World Bank introduced the
Worldwide Governance Indicators (WGI) to evaluate
governance quality internationally. These indicators are
structured around six fundamental dimensions that di-
rectly influence state performance, institutional efficacy,
and public trust:

1. Voice and accountability: The extent to which citi-
zens are able to participate in selecting their government,
alongside freedom of expression, association, and a free
media;

2. Political stability and absence of violence/terrorism:
The likelihood of political instability, politically-motivat-
ed violence, or systemic threats to state sovereignty;

3. Government effectiveness: The quality of public ser-
vices, civil service competence, administrative capacity,
and the credibility of the government’s policy commit-
ments;

4. Regulatory quality: The capacity of the state to for-
mulate and implement sound policies and regulations that
facilitate private-sector and economic development;

5. Rule of law: The degree of societal confidence in legal
frameworks, contract enforcement, property rights, judi-
cial independence, and equal protection under the law;

6. Control of corruption: The extent to which public
power is exercised for private gain, spanning both petty
and grand forms of corruption, as well as state capture.

Collectively, these dimensions encompass political sta-
bility, administrative efficiency, anti-corruption mecha-
nisms, and the rule of law, forming the empirical founda-
tion for comparative cross-national governance analyses
(Kaufmann, Kraay, & Mastruzzi, 2024).

These established principles provide an evaluative ma-
trix for assessing institutional performance and transition-
ing toward more effective and democratic systems. Within
such a framework, the operational efficacy of specialized
entities—such as fire and rescue departments, serving
as critical operational arms in mitigating anthropogenic
hazards—yplays a vital role in the overall resilience and
success of the governance system (Gorzin et al., 2021).

Network governance as a solution to complex problems
As one of the most prominent manifestations of the

modern governance paradigm, "network governance" is
grounded in the premise that complex issues—such as ur-
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ban hazard management—cannot be resolved by a single
organization acting in isolation (Samadi Foroushani et
al., 2023). This approach emphasizes the establishment
and management of networks composed of autonomous
yet interdependent actors who achieve common objec-
tives through collaboration, negotiation, and resource
pooling. In such a configuration, the state shifts its posture
from an authoritative “command-and-control” authority
to that of a “coordinator,” “facilitator,” or “resource mobi-
lizer” (Adel Rastkhiz & Zarei, 2016).

Nevertheless, network governance encounters distinct
structural challenges. Power dispersion and the relative au-
tonomy of constituent actors can precipitate "institutional
uncertainty” and coordination dilemmas. Mitigating these
impediments necessitates institutional mechanisms, such
as “inter-organizational learning,” “trust-building through
recurrent interactions,” and “the formulation of explicit
collaboration protocols” (Adel Rastkhiz & Zarei, 2016).

The adhocratic organizational model as a theoretical
foundation for governance

A foundational framework within organizational theory
capable of underpinning the paradigmatic transition from
traditional bureaucracy to risk governance is the adhoc-
racy model, introduced by Henry Mintzberg as one of the
five core organizational configurations. An adhocracy is
an organic structure specifically designed for complex,
dynamic environments demanding continuous innova-
tion (Mintzberg, 1979). In this configuration, the prima-
ry coordinating mechanism is neither standard operating
procedures (characteristic of machine bureaucracies) nor
vertical hierarchy, but rather mutual adjustment among
multidisciplinary experts. Power within an adhocracy is
distributed based on expertise and technical competence
rather than formal hierarchical position, fostering selec-
tive decentralization. Furthermore, characterized by low
formalization, high structural flexibility, and extensive
deployment of liaison devices, this model enables the
deployment of dynamic, project-based teams to resolve
non-routine and ill-structured problems (Mintzberg,
1993). Hence, as a theoretical paradigm, adhocracy rep-
resents the most suitable model for governing complex,
multifaceted, and dynamic issues (e.g. urban physical
hazards) by emphasizing the central role of technical and
support staff in fostering innovation, in full alignment
with the networked nature of governance.”

Kazemi & Dehghanpour-Farashah. (2026). Conceptual Framework for Built Environment Hazards Governance. DMKP. 16(2), 294-343.
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Effective structures in crisis management and
resilience

The ultimate objective of any hazard management sys-
tem is to enhance the resilience of society and the urban
environment. Resilience is not merely tantamount to re-
sistance against shocks; rather, it encompasses a system’s
capacity to absorb disruptions, adapt to changing condi-
tions, and undergo positive transformation in the after-
math of a crisis (Tobchi Sani et al., 2022). This multi-
dimensional construct spans physical, social, economic,
and institutional domains, wherein “physical resilience”
assumes particular significance due to its direct bearing
on safeguarding human lives and preserving critical ur-
ban functions. Attaining this objective, however, neces-
sitates efficient and adaptive management structures.

Standard structural models in disaster management

Global experiences in disaster and emergency manage-
ment have catalyzed the development of standardized
structural models designed to achieve cross-jurisdictional
coordination and operational efficacy in complex, multi-
agency scenarios. Among the most recognized frame-
works is the Incident Command System (ICS), originally
conceptualized in the United States and subsequently
adopted as an international benchmark. ICS represents
a standardized, modular, and flexible on-scene manage-
ment system designed to command, control, and coor-
dinate emergency operations. By instituting a common
operational lexicon, a unified organizational hierarchy,
and integrated action planning, ICS enables diverse en-
tities—including fire departments, law enforcement, and
emergency medical services—to operate synergistically
without jurisdictional conflict (Khodabandehlou & Ali-
dousti, 2015). Recent studies further underscore that
mobile public participation platforms and urban report-
ing applications—as demonstrated in empirical research
on the Karaj metropolis (Dehghanpour Farashah et al.,
2025)—play a critical role in augmenting citizen engage-
ment and improving the efficacy of local governance.
These participatory digital mechanisms can be directly
leveraged for real-time reporting and situational aware-
ness of urban physical vulnerabilities and hazards.

At a macro level, the National Incident Management
System (NIMS) provides a comprehensive, nationwide
framework governing not only tactical on-scene opera-
tions but also all phases of mitigation, preparedness, re-
sponse, and recovery across national, state, and local
tiers. Grounded in core components, such as prepared-
ness, communications and information management,
resource management, and command and management,
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NIMS aims to enable public and private sector stakehold-
ers to collaborate seamlessly within a unified architecture
(Khodabandehlou & Alidousti, 2015). These standard-
ized frameworks demonstrate that effective disaster gov-
ernance fundamentally necessitates a pre-established,
institutionalized, and mutually agreed-upon operational
structure across all participating actors.

Linking the managerial structure to physical resilience

Enhancing physical resilience is a process that necessi-
tates the execution of a comprehensive set of technical
and engineering measures. These measures encompass
“adherence to land-use standards,” “improving mate-
rial quality and construction supervision,” “enhancing
the permeability of the street network,” “maintaining
setbacks from hazard hotspots,” and “providing safe and
open spaces” (Tubchi Sani et al., 2022). Nevertheless,
the successful implementation of these technical interven-
tions is inherently contingent upon the presence of an ef-

ficient “managerial and governance framework.”

For instance, supervising construction quality demands
coordination among the municipality, the Engineering Or-
der Organization, and technical laboratories. Developing
permeable street networks requires seamless integration
between detailed urban master plans and civil develop-
ment projects. Similarly, preventing construction within
fault zones mandates the rigorous enforcement of legal
authority and inter-institutional alignment. Consequently,
an integrated and effective managerial structure serves as
a fundamental prerequisite for achieving physical resil-
ience. The conceptual governance framework proposed
in this study is an endeavor to design such an architec-
ture—one capable of ensuring the effective execution of
technical and engineering interventions, and ultimately
fostering the physical resilience of Tehran.

Literature review on crisis governance modeling and
analysis

The scientific literature in crisis management is replete
with studies analyzing administrative frameworks and or-
ganizational models. In a review study examining select-
ed global models—such as the U.S. National Incident
Management System (NIMS)—Khodabandehlou and
Alidousti (2015) delineated the primary tiers in designing
crisis management structures and determined the interre-
lations among these levels. They emphasized principles,
such as “hierarchical categorization of centers,” “defini-
tion of intra- and inter-level communication channels,”
and “allocation of duties across diverse operational tiers”
as indispensable requisites for an efficient architecture.

Kazemi & Dehghanpour-Farashah. (2026). Conceptual Framework for Built Environment Hazards Governance. DMKP, 16(2), 294-343.
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Employing social network analysis (SNA), Samadi
Foroushani et al. (2023) scrutinized the existing gov-
ernance system within the Fourth Development Plan of
Tehran Municipality. Their findings revealed that despite
the plan’s emphasis on participatory governance, “a lack
of role and responsibility clarity” and deficient engage-
ment of the private sector and civil society organizations
represent pivotal operational challenges. While their
study provides an incisive diagnostic of the status quo, it
does not propose an alternative model.

Adopting a network-centric approach, Adel Rastkhiz
and Zarei (2016) addressed the challenge of mobilizing
and coordinating a network of responders during crises
amidst “institutional and strategic uncertainties.” Their
research highlights the primacy of mechanisms, such as
“inter-organizational learning” and “network mobiliza-
tion processes” to surmount these ambiguities.

Furthermore, Khamesi and Lakizadeh (2024) under-
scored the imperative of “formulating an institutional
framework for urban safety governance,” highlighting
the vital role of institutions in cultivating safe and resilient
cities.

In alignment with the emphasis on the necessity of a
paradigm shift from traditional crisis management toward
risk governance, Kiani et al. (2025) conducted a com-
prehensive investigation into the challenges and structural
dysfunctions within Tehran’s physical risk management
system. They argued that catastrophic events, such as the
Plasco incident, are not isolated anomalies but symptom-
atic manifestations of broader systemic failure, thereby
underscoring the urgency of transitioning from reactive
response to systemic governance. Their study validates
the absence of an operational framework in Tehran, di-
rectly substantiating the rationale for designing the con-
ceptual framework introduced in the present study (Kiani
et al., 2025).

A review of these studies indicates that:

a) The necessity for well-defined, standardized manage-
rial structures is widely recognized,;

b) Existing frameworks in Iran confront profound chal-
lenges regarding coordination, transparency, and partici-

pation; and

¢) Network-oriented and participatory models have pre-
dominantly been posited as theoretical solutions.
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Nevertheless, a critical research gap persists regarding a
“comprehensive, integrated, and contextualized concep-
tual framework™ capable of operationalizing these theo-
retical principles for the physical risk governance of Teh-
ran. This study endeavors to bridge this gap by proposing
such a conceptual model.

Numerous studies indicate that traditional risk manage-
ment structures—rooted in command-and-control hier-
archies and reactive posture—have proven ineffective
in addressing the systemic complexities of megacities,
such as Tehran. These structural dysfunctions necessitate
a fundamental paradigm shift from conventional crisis
management to risk governance. Far from a mere admin-
istrative reform, governance signifies a profound transfor-
mation in power dynamics and decision-making theories
concerning disaster risk. Table 1 summarizes the key
distinctions between these two paradigms across critical
dimensions—specifically decision-making structures,
risk orientation, and temporal horizons—which serve as
the theoretical foundation for the conceptual framework
developed in this study.

As illustrated in Table 1, the risk governance para-
digm demands a “systemic and networked approach” to
transition from mere reactive crisis management toward
“prevention and structural resilience” within the physical
context of Tehran. This conceptual transition inherently
necessitates the “identification and structuring of the key
driving factors” within this networked system.

Materials and Methods
Research philosophy

The philosophical underpinning of the present study is
rooted in interpretivism. This paradigm emphasizes an
in-depth understanding and contextual interpretation of
social and human phenomena (Iman, 2010). Since de-
signing a conceptual governance framework for a com-
plex socio-institutional setting constitutes a conceptual,
knowledge-synthesis endeavor, an interpretive approach
provides an appropriate epistemological foundation for
this investigation. Accordingly, this study adopts a quali-
tative design, specifically employing a design research
(DSR) or constructive strategy. In this type of research,
the primary objective extends beyond merely describing
or explaining the status quo toward the creation of an in-
novative artifact or construct’ (herein, a conceptual frame-
work) aimed at addressing a real-world, practical prob-
lem. This approach is particularly prevalent in domains,
such as management and public policy, that contend with
the design of novel systems. Furthermore, the nature of

Kazemi & Dehghanpour-Farashah. (2026). Conceptual Framework for Built Environment Hazards Governance. DMKP. 16(2), 294-343.
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this inquiry is exploratory, as formulating a comprehen-
sive conceptual framework for physical risk governance
represents an emerging and nascent field in Iran.

A systemic approach to conceptual framework design

Within systems and governance theories, conceptual
frameworks serve not only as instruments for organiz-
ing multifaceted knowledge, but also as mechanisms
for complexity reduction in heterogeneous systems.
Their primary objective is to bridge the divide between
theoretical constructs and operational contexts. Given the
fragmented nature of knowledge and the wide array of
influential variables in disaster risk governance, this study
initially employs meta-synthesis—an optimal qualitative
methodology for the systematic extraction and synthesis
of core concepts from a vast body of literature. This stage
provides the theoretical foundation for variable identifica-
tion. Subsequently, because the fundamental imperative
in governance extends beyond mere factor identification
to deciphering the influence architecture and interrela-
tionships among variables, ISM is utilized. “Theoretically
grounded in structured modeling, this approach reinforces
the premise that the reciprocal interactions among fac-
tors—such as the internal dynamics among stakeholders
or institutions—carry greater significance than the iso-
lated factors themselves. It is solely through structuring
these interdependencies that the governance system can
be rigorously analyzed and, ultimately, its operational
framework robustly formulated.”

Conceptual framework design process: a three-stage
approach (systematic review, meta-synthesis, and in-
terpretive structural modeling)

To enhance validity and methodological rigor in de-
signing the conceptual framework, a three-stage hybrid
approach was employed. In the first stage, a systematic
literature review was conducted using Uman’s (2011)
eight-step protocol for systematic review and data gather-

Integration of
Findings and

Structural Analysis and
Leveling of Factors
(Expert Opinion Elicitation and
Interpretive Structural
Modeling)

Development
of the Final
Applied Model

Stage 3 Output:

Interpretive Structural
Hierarchical Model

Final Output:
Development of the Final
Operational Framework

Figure 1. Methodological workflow of the study
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ing. In the second stage, meta-synthesis was utilized to
extract the core components of the conceptual framework
from the synthesized literature. In the third stage, ISM
was implemented to structure and hierarchically stratify
these components. Figure 1 shows the comprehensive
methodological workflow.

Stage 1: Systematic literature review

Yeoman’s eight-step protocol provides a structured
framework that guides researchers in executing system-
atic reviews rigorously and systematically. This method
was selected primarily due to its emphasis on minimizing
bias through the rigorous identification, critical appraisal,
and synthesis of literature—distinguishing systematic
reviews from conventional narrative literature collection
techniques (Uman, 2011). The protocol comprises eight
fundamental stages as outlined below:

a) Defining the research question: In this stage, a clear
and focused research question is formulated to steer the in-
quiry. The researchers addressed questions, such as: What
are the foundational principles of sound risk governance?
(Guga, 2009); What structural characteristics define ef-
fective crisis management systems? (Khodabandehlou
& Alidousti, 2015); Which key actors must participate
within an urban safety system? (Samadi Foroushani et
al., 2023); and What core components constitute success-
ful international models?

b) Protocol development: A comprehensive protocol
delineating the methodology, search strategy, and explicit
eligibility (inclusion and exclusion) criteria was estab-
lished. No geographical restrictions were imposed. The
inclusion and exclusion criteria were defined as follows:

Artticles or reports were required to be published within
a 16-year timeframe, spanning from 2009 to 2025, with
studies outside this temporal window being excluded.
The sources had to demonstrate acceptable scientific

Key Factor Extraction ®
(Using the Thomas and Sy ic Literature Revi

Harden Meta-Synthesis ® (Using the PRISMA Method)

Method)
@

Stage 1 Output:
Selected Sources for Meta-
Synthesis

Stage 2 Output:
List of Key Factors
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rigor and scholarly quality (substandard works and un-
indexed conference papers were omitted). Publications
were restricted to English or Persian (other languages
were excluded). The studies had to align with at least one
of the core thematic domains: safety and disaster/crisis
management, physical resilience, urban governance, in-
stitutional and structural modeling, disaster risk manage-
ment, stakeholder engagement and network governance,
or public policy. Furthermore, sources were required to be
published in reputable, peer-reviewed journals or consti-
tute authoritative institutional reports, with full-text acces-
sibility to the documents or book chapters.

¢) Literature search: A comprehensive search was exe-
cuted across reputable academic databases using targeted
keywords. Data sources comprised peer-reviewed nation-
al and international journal articles, institutional reports
from international bodies (e.g. the Sendai Framework for
Disaster Risk Reduction), and high-level national analyti-
cal reports (e.g. the Plasco Building collapse investigation
reports). The search strategy incorporated key terms and

CEINE

their equivalents, including: “urban governance”, “crisis/
e

disaster management”, “physical resilience”, “institution-
al modeling”, and ““urban safety”.

d) Study selection: Identified publications were screened
against the predefined inclusion and exclusion criteria.

e) Data extraction: Relevant empirical, conceptual, and
structural data were extracted and systematically cata-
loged from the selected studies.

f) Critical quality appraisal: The methodological rigor,
internal validity, and reliability of the findings within the
selected studies were systematically appraised.

g) Data analysis and synthesis: Extracted data were syn-
thesized and categorized conceptually.

h) Reporting results: The synthesized findings were
documented and reported transparently and comprehen-
sively.

Following advanced search filtering and the rigorous ap-
plication of inclusion and screening criteria, the final cor-
pus was narrowed down to 23 core sources (comprising
3 international documents/reports, 3 landmark national
analytical reports, and 17 peer-reviewed journal articles).

As outlined in the methodology section, the preliminary
phase in extracting the core components of the conceptual
framework entailed conducting a systematic literature re-
view. Following the identification, screening, and eligibil-

' Disaster Prevention and
‘ Management Knowledge

ity appraisal stages applied to scholarly publications and
official policy reports, 23 core sources—which directly
addressed dimensions of risk governance, structural and
institutional modeling, and disaster management frame-
works—were ultimately selected to enter the meta-syn-
thesis process. Table 2 presents a detailed overview of
these selected sources.

This curated body of literature served as the study’s
qualitative database, establishing the primary foundation
for the subsequent stage: the thematic synthesis method
developed by Thomas and Harden (2008). In this stage,
through in-depth coding and analysis of these texts, the
overarching themes and key determinants of an optimal
risk governance system were systematically extracted.

Stage 2: Component extraction via thomas and hard-
en’s meta-synthesis approach

Meta-synthesis is a rigorous, systematic methodology
designed to integrate and synthesize findings from diverse
qualitative studies, thereby generating a deeper and more
comprehensive conceptual understanding of a given phe-
nomenon. In this study, the thematic synthesis framework
developed by Thomas and Harden (2008) was adopted.
This method comprises three primary stages:

a) Line-by-line coding of findings: In this initial step,
the selected key articles and institutional reports retrieved
from the preceding stage were scrutinized in detail, and
their primary concepts and substantive meanings were
extracted as initial open codes.”

b) Developing descriptive themes: Initial codes sharing
conceptual similarities were grouped into broader con-
ceptual categories designated as “descriptive themes.”
These themes systematically summarize and structure the
primary findings of the reviewed literature.

¢) Generating analytical themes: In the final step, the
researchers synthesized and interpreted the interrelation-
ships among the descriptive themes to attain a higher lev-
el of abstraction, thereby generating “analytical themes.”
These analytical themes constitute the core “factors” or
“components” that serve as the foundational input for the
subsequent stage of conceptual framework development
(Table 3).

Stage 3: Structuring the conceptual framework via
interpretive structural modeling

Following the identification of the key factors, interpre-
tive structural modeling (ISM) was employed to delineate
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their contextual relationships and establish a hierarchical
structure among them. ISM is a well-established meth-
odology designed to transform complex mental models
into a transparent, visual, and well-structured graphical
representation based on expert judgment and consensus.
The operational steps of this methodology are delineated
as follows:

a) Identification of key factors: A comprehensive list of
the final factors extracted from the meta-synthesis stage
is compiled.

b) Construction of the structural self-interaction matrix
(SSIM): Through a structured survey of an expert panel,
pairwise relationships among the identified factors are de-
termined based on the logic of influence and dependence,
categorized into four distinct types: V, A, X, and O.

The selection of experts for the ISM phase was conduct-
ed using purposive judgmental sampling to ensure that
the diverse dimensions of physical hazard governance—
encompassing theoretical, technical, legal, and opera-
tional perspectives—were comprehensively addressed.
The final panel consisted of 17 prominent experts, each
possessing over 15 years of professional and academic
experience. Table 4 delineates the multidisciplinary com-
position of this panel, which was curated to provide a
holistic and multidimensional perspective for analyzing
model relationships by integrating expertise in public law,
policymaking, governance, crisis management, and tech-
nical safety.

¢) Formation of the initial reachability matrix: The ini-
tial reachability matrix is converted into a binary matrix
(comprising 0 and 1).

Summer 2026. Vol 16. Issue 2

Analysis and leveling of factors: Utilizing matrix opera-
tions to examine the driving power and dependence de-
gree of each factor, variables are categorized into various
hierarchical levels. Factors situated at the lower levels are
identified as “strategic drivers,” while those at the higher
levels represent the system’s “ultimate goals.” The final
output of this stage is a structured and leveled diagram of
the final governance conceptual framework.

The interpretive structural modeling implementation
process

The implementation process of this stage involved es-
tablishing an expert panel, designing the questionnaire,
constructing the SSIM, forming the reachability matrix,
achieving matrix consistency, and finally, analyzing and
leveling the factors. Following the formulation of the ini-
tial and final reachability matrices, the driving power and
dependence degree for each of the 11 factors were calcu-
lated. For the sake of brevity, the intermediate computa-
tional steps for the aforementioned matrices are omitted
from this study, and only the final findings derived from
this method are presented. Table 5 shows the final analy-
sis of the driving power and dependence degree of the
eleven factors, based on expert consensus.

Research trustworthiness

Most qualitative methodologists, rather than using the
terms "validity" and "reliability"common in quantitative
research, employ the criterion of "trustworthiness" to
evaluate the quality of qualitative research findings. Lin-
coln and Guba (1985) assess the quality of qualitative
research results through four criteria: credibility, depend-
ability, transferability, and confirmability. In the present
study, these criteria (credibility, dependability, transfer-
ability, and confirmability) were utilized to evaluate the
quality of the data and the research findings.

Table 1. Comparison of key dimensions between traditional crisis management and risk governance paradigms

Dimension of Comparison

Traditional Hazard/Crisis Management
(Critiqued Paradigm)

Risk Governance (Proposed Paradigm)

Power structure and decision-
making

Hierarchical and top-down, based on command-
and-control mechanisms.

Networked and polycentric; grounded in
delegation of authority and multi-stakeholder
participation.

Conceptualization of risk

Primary focus and objective

Stakeholder engagement

Temporal and spatial horizon

Conceptualizes risk as an exogenous, isolated,
and separately manageable event.

Reactive post-disaster response, emergency
relief, and rapid recovery.

Exclusive and state-centric (confined to govern-
mental and relief agencies); other actors remain
passive.

Short-term, episodic, and narrowly concentrated
on the immediate disaster phase.

Conceptualizes risk as an endogenous systemic
failure rooted in socio-physical structures.

Proactive pre-disaster risk reduction, preven-
tion, and enhancement of structural resilience.

Inclusive and participatory; decision-making
actively engages public, private, and civil society
sectors.

Long-term, systemic, and seamlessly integrated
with physical urban development planning.
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Table 2. Characteristics of the selected sources for the meta-synthesis process

Disaster Prevention and
Management Knowledge

Publication Outlet/Pub-

Title of Article/Report Author(s), Year lisher Document Type
Safety governance approach for safe, United Nations Office on International documents
. . " " UNODC (2022) .
inclusive, and resilient cities Drugs and Crime and papers
Sendai framework for disaster risk . . International documents
reduction 2015-2030 LR Uiize i and papers
Good governance in the EU Goga (2009) JURIDICA International documents

National plasco report

Investigation report on the plasco
building disaster with an emphasis on
crisis management

Technical, managerial, and legal
investigation of the plasco building
disaster

Hazards of the physical management
system with an emphasis on the
governance approach: the case of Tehran
City

Investigating the role of managers
in citizen legitimization and cultural
development regarding urban hazards
(case study: Nowshahr City, Iran)

Identifying components and indicators
of urban physical resilience (using a
systematic review method)

General policies of the islamic republic
of iran regarding disaster prevention and
risk reduction

Systemic analysis of the network
governance of crisis management in
Tehran

The role of good governance in the
management and reduction of hazards in
the Gharanghu-Chay River Basin

The strategy of hazard science: does
hazard science have a strategy?

Delineating the dimensions and
coordinates of public policy instruments

Mechanisms for enhancing the efficiency
of fire and rescue services in man-made
hazards

Assessing the vulnerability of urban
spaces to natural hazards using a physical
resilience approach

Special Commission for the
National Investigation of the
Plasco Building Collapse (2018)

Farsian (2017)

Tehran Urban Planning &
Research Center (TUPRC) (2017)

Kiani et al. (2025)

Bani Sheikh Al-Islami & Haghzad
(2024)

Ghazi et al. (2024)

Abbasabadi Arab et al. (2024)

Samadi Foroushani et al. (2023)

Heydari (2023)

Moghimi (2022)

Hosseinpour et al. (2022)

Garzin et al. (2021)

Taghavi Zavareh et al. (2020)

Tarbiat Modares University

Islamic Parliament
Research Center

Tehran Urban Planning and
Research Center

Journal of Environmental
Hazards Management

Journal of Environmental
Planning and Spatial Layout

Journal of Physical
Development Planning

Journal of Prevention
and Crisis Management
Knowledge

Journal of Prevention
and Crisis Management
Knowledge

Journal of Environmental
Hazards Management

Journal of Environmental
Hazards Management

Journal of Public Policy

Journal of Environmental
Hazards Management

Crisis Management Journal

and papers

Landmark national
reports

Landmark national
reports

Landmark national

reports

Peer-reviewed Persian
journal articles

Peer-reviewed Persian
journal articles

Peer-Reviewed Persian
Journal Articles

Peer-reviewed Persian
journal articles

Peer-reviewed Persian
journal articles

Peer-reviewed Persian
journal articles

Peer-reviewed Persian
journal articles

Peer-reviewed Persian
journal articles

Peer-reviewed Persian
journal articles

Peer-reviewed Persian
journal articles
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Title of Article/Report

Author(s), Year

Publication Outlet/Pub-

lisher Document Type

Developing a design science research
methodology to model socio-technical
systems

Proposing a framework for combining
complex systems modeling methods

A framework for physical and social
resilience of neighborhoods against
earthquakes (case study: Keshavarz
Neighborhood, District 6 of Tehran)

The relationship between ethical
leadership and firefighter empowerment

Crisis management based on a network-
oriented approach

Integrated crisis management with an
emphasis on lifeline safety in Tehran

Designing the operational executive
structure of crisis management in diverse

centers and organizations (2015)

Mirkazemimod et al. (2019)

Mohaghar et al. (2018)

Aslani et al. (2018)

Hasanlou Valaei Maleki (2017)

Adel Rastkhiz Zarei (2016)

Saraei Manafi (2016)

Khodabandehlou & Alidousti

Journal of Modern

. . Peer-reviewed Persian
Research in Decision

journal articles

Making
Industrial Management Peer-reviewed Persian
Perspective journal articles

Peer-reviewed Persian
journal articles

Journal of Environmental
Hazards Management

Peer-reviewed Persian
journal articles

Journal of Environmental
Hazards Management
Journal of Prevention

and Crisis Management
Knowledge

Peer-reviewed Persian
journal articles

Journal of Prevention
and Crisis Management
Knowledge

Peer-reviewed Persian
journal articles

Journal of Prevention
and Crisis Management
Knowledge

Peer-reviewed Persian
journal articles

Credibility

a) Reliance on expert consensus: At the core of the ISM
process lies the consultation of an expert panel. In this
study, the relationships between factors are determined
through the judgments of 17 experts and specialists in the
fields of safety, crisis management, governance, policy-
making, and urban planning. Relying on the collective
wisdom of specialists significantly enhances both the
credibility and the pragmatic validity of the final model
(Barber & Walczak, 2009).

b) Peer debriefing: In this research, the final results and
the conceptual framework are shared with research col-
leagues and specialists outside the immediate research
process to evaluate them for internal logic, clarity, and
comprehensiveness.

Dependability

The stability and consistency of the research process are
guaranteed through two methods. First, during the factor
extraction stage, the systematic meta-synthesis protocol
by Thomas and Harden (2008) was followed, ensuring
the process is repeatable. Second, in the structuring stage,
the ISM method possesses inherent dependability due to
its algorithmic and mathematical nature; it consistently
produces the same output when provided with the same
input.

Transferability

Although the conceptual framework was designed for
the specific context of Tehran, the provision of a thick

description of the two-stage process (meta-synthesis and
ISM) allows other researchers to apply this methodology
to design models or conceptual frameworks in similar
contexts and to judge the generalizability of the results.

Confirmability

To minimize bias and ensure that the findings are ground-
ed in the data, a transparent and audit trail is provided. In
the meta-synthesis stage, the links between the primary
texts and the extracted themes are fully documented. More
importantly, in the ISM stage, the final structure of the con-
ceptual framework is shaped not by the researcher’s per-
sonal interpretation, but by the structural analysis of expert
judgments, thereby ensuring the findings are maintained at
the highest level of confirmability (Bitsch, 2005).

Results

This section provides a detailed presentation of the results
obtained from the two-stage conceptual framework design
process. As described in the methodology section, key
factors of an ideal governance system were first extracted
from the research literature using the meta-synthesis meth-
od. Subsequently, these factors were leveled and structured
through ISM to derive the final conceptual framework.

Meta-synthesis findings:
governance factors

Identification of key

The first step in the conceptual framework design pro-
cess involved identifying the key components and factors
of an ideal governance system through a systematic syn-
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Table 3. Results of the meta-synthesis process and extraction of key factors for the physical hazard governance model

Extracted Key Factor (Analytical
Themes / ISM Input)

Descriptive Themes (Sample of Extracted Concepts)

Key Source

Good governance principles (GP)

Disaster risk reduction

Networked and polycentric

Operational and command

Law enforcement and monitoring

Social responsibility and culture

Physical resilience standards (PR)

Innovation and technology (IT)

Integrated and participatory

requirements (DRR)

Social resilience (SR)

structure (NS)

structure (OC)

(LE)

Safety economy (SE)

building (SC)

management (IP)

Procedural transparency, stakeholder participation,
institutional accountability, policy coherence

Risk perception, investment in risk reduction,
strengthening preparedness for effective response

Social capital, social cohesion, local community self-
organization

Legal power distribution, inter-institutional collaboration,
networked communications

Operational layering, unified command, resource
management

Legal enforcement, judicial oversight, tackling violations

Role of insurance and banking, sustainable financial
resources, cost-benefit analysis
Public awareness, mass education, role of media,
accountability
Building quality, street permeability, safe land use,
material standardization

Application of modern technologies, support for
knowledge-based companies, safety innovation

Integrated management, local participation, stakeholder
tension reduction

“Good governance in the EU”

Sendai framework for disaster risk
reduction

“Framework of physical and social
neighborhood resilience...”

“Analysis of networked governance
system...”

“Designing the executive structure for
crisis management operations...”
National plasco report and parliament
research center report

National plasco report and parliament
research center report

“The role of managers in legalization
and culture building...”
“Identifying components and indicators
of urban physical resilience...”
“Development of research
methodology in design science...”

“The role of good governance in risk
management and reduction...”

thesis of the research literature. To this end, a rich col-
lection of relevant articles and documents was analyzed
using the Thomas and Harden (2008) meta-synthesis
protocol. This three-stage process—comprising line-by-
line coding, the development of descriptive themes, and
ultimately, the generation of analytical themes—enabled
the transition from scattered findings in previous studies
to a coherent conceptual framework and a consolidated
list of key factors.

The output of this stage is a set of 11 “key factors” that
constitute the core pillars of an efficient governance con-
ceptual framework for physical risk management. These
factors, which range from “theoretical principles” to
“structural requirements” and “operational functions,”
serve as the input for the subsequent stage of the research,
namely ISM. Table 3 presents the complete results of this
process, detailing the descriptive themes and the final key
factor extracted from each source.

These eleven key factors, being the product of a system-
atic synthesis of the research literature, served as the input
for the subsequent stage: ISM. The objective of this next
phase was to elucidate the internal relationships and the
hierarchical structure among these factors through expert
consultation.

Interpretive structural modeling findings: Presenta-
tion of the hierarchical model

Following the extraction of the eleven key factors of ideal
governance through meta-synthesis, the second stage of this
research employed the ISM method to analyze the interrela-
tionships and structure these factors. This methodology en-
ables researchers to design a defensible, hierarchical model
of the physical hazard governance system by leveraging the
collective wisdom of experts. The relationships between
these factors were derived from the structured judgments of
17 experts and specialists in the fields of safety, crisis man-
agement, governance, policymaking, and urban planning.

Presentation of the final hierarchical model

To gain a deeper understanding of the nature of each fac-
tor, their positions were mapped on the driving power-de-
pendence map. This diagram categorizes the factors into
four quadrants: "independent," “linkage,” “dependent,”
and “autonomous,” based on their degree of influence
(driving power) and susceptibility (dependence degree).
Factors situated at the lower levels are identified as “stra-
tegic drivers,” whereas those at the higher levels represent
the system’s “ultimate goals.” The final output of the ISM
process is a structured, multi-level model that illustrates
the cause-and-effect relationships among the key gover-
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Records Identified through Database and Other Source Searches (n = 6,404)

Search Sources: Elsevier, Taylor & Francis, SAGE, Scopus, ProQuest, Wiley, JSTOR, Emerald, Springer, Islamic World Science Citation
Center (ISC), NoorMags, Computer Research Center of Islamic Sciences, Comprehensive Portal of Humanities, Scientific Information
Database (SID), Civilica, Research Center of the Islamic Consultative Assembly, Tehran Urban Research and Planning Center
Search Keywords: Urban Governance, Crisis Management, Urban Safety, Institutional Modeling, Structural/Physical/Infrastructural
Resilience

Identification

Exclusion Criteria: Publication period: 2009-2025, English and ¢
Persian languages, Academic journal articles, Publication in
reputable journals, Exclusion of unrelated disciplines, Full-text
accessibility

Removal of Duplicate and Ineligible Records (n = 5,941) 1

Records Screened (n = 463)

Screening

h

Records Excluded Based on Title and Abstract (n = 356) <=

A 4

Reports Sought for Full-Text Assessment (n = 107)

Articles and Reports Excluded Based on Full-Text P
Assessment (n = 84) N

A 4

Eligibility

Included

Studies Included in the Final Review (n = 23)

Figure 2. Literature search and selection flowchart of the study

nance factors. Figure 2 shows the position of each of the
eleven factors within these four quadrants.

In Figure 3, the driving power (Y-axis) represents the
extent to which a factor influences other factors, while
the dependence degree (X-axis) represents the extent to
which a factor is influenced by others. As illustrated in
the diagram, most key factors are situated within the inde-
pendent (drivers), linkage (critical factors), and dependent
(outcomes) quadrants. Notably, no factors are located in
the Autonomous quadrant, which signifies a high degree
of system coherence and interconnectedness. This analy-
sis provides a deeper understanding of the strategic role of
each factor within the final conceptual framework. Based
on the ISM methodology, the characteristics and func-
tions of the four quadrants are described as follows:

® Quadrant I (linkage factors): These are the “critical
and volatile factors” of the system. They exhibit both high
driving power and high dependence. These factors rep-
resent vital leverage points; any change within them can
trigger a systemic impact across the entire framework.

e Quadrant II (independent factors): These act as the
“fundamental drivers” of the system. They exert the max-
imum influence on other factors while being relatively
unaffected by them. These are typically “soft” factors—
such as values, legal frameworks, and policymaking—
that define the “rules of the game.”

® Quadrant I1I (autonomous factors): These factors have
weak connections with the other primary components of
the system. In a cohesive and well-integrated model, it is
expected that only a minimal number of factors fall into
this quadrant.

o Quadrant IV (dependent factors): These represent the
“ultimate goals and outcomes” of the system. They are
the products of the proper functioning of other sectors
and do not exert a direct influence on others. They typi-
cally manifest as the tangible and observable outputs of
the system.
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Table 4. Composition, specialization, and institutional background of the experts participating in the SEM

M G Number Relevant Work
Row Institutional Back- . Selection Criteria and Nature of Experience
of Experts Experience
ground
Academic and policymaking experience: Back-
1. Structural and policy ~ Governance, policymak- 4 Mean: 18 ground in analyzing power structures, drafting
dimension ing, and public law years legislation and regulations, and studying the policy-
making cycle within risk management.
2. Planning and manage-  Crisis management and Mean: 22 Executive an(.:l el gxperlence: e I
. . ; 6 urban planning, urban risk (hazard) management,
ment dimension urban planning years . L .
and physical vulnerability analysis.
3. Technical and opera- Safe.zty, ﬁreﬁghtlng, and Mean: 27 Opelfat.lon.al and field experience: I;)lref:t experi-
5 ) - senior technical-opera- 7 ence in incident management, firefighting, safety
tional dimension X . years . . .
tional specialists inspections, and urban operations management.
Total 17 - -

Integration of findings and presentation of the final con-
ceptual framework for physical hazard governance

The findings from the two previous stages provided
the necessary analytical and structural foundations for
designing the final conceptual framework. In the meta-
synthesis stage, 11 key factors were identified as the com-
ponents of an ideal governance system. Subsequently, in
the ISM stage, the internal relationships and hierarchical

Independent Variables

structure of these factors were determined based on expert
opinions.

In this final step, the objective is to integrate these two
sets of findings and present the final conceptual frame-
work for “physical hazard governance.” It should be noted
that the output of the ISM analysis is a structural-analyti-
cal model that validates the “why” and the scientific logic
behind the relationships. In contrast, the final conceptual
framework presented hereafter is a conceptual-practical

Networked and
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Economy
Polycentric 47+7)
“5 #ﬁrj ! and
Participatory
Management
+645)
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Figure 3. Literature search and selection flowchart of the study
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Table 5. Analysis of driving power and dependence degree of the eleven factors based on expert opinions, the nature, and the func-

tion of the factors—source: research findings

Key Factor Driving Dependence Degree Nature'of F.a oyt Function of Factor
Power in Diagram)
Networked and polycentric structure . Critical and communicative
(NS) 6+ 5+ Linkage (Quadrant ) factor
Integrated and participatory manage- 54 6+ e (s Critical and communicative
ment (IP) factor
Safety economy (SE) 7+ 7+ Linkage (Quadrant ) Enabling factor
Good governance principles (GP) 7+ 7- Independent (Quadrant Il) Fundamental driver
Disaster risk recztsc;;)n requirements 6+ 6- Independent (Quadrant I1) Fundamental driver
L2 enforceme(rljlti)amd monitoring 8+ 5- Independent (Quadrant 1) Fundamental driver
Social respor15|.b|llty and culture 3- 4+ Dependent (Quadrant IV)  Outcome and result factor
building (SC)
Social resilience (SR) 4- 3+ Dependent (Quadrant IV)  Outcome and result factor
Innovation and technology (IT) 6- 6+ Dependent (Quadrant IV)  Outcome and result factor
Physical resilience standards (PR) 7- 8+ Dependent (Quadrant IV)  Outcome and result factor
Operational and command structure 8- 7+ Dependent (Quadrant IV)  Outcome and result factor

(0Q)

model; inspired by the analytical structure, it delineates
the “what” and the functional roles of an ideal governance
system in a language accessible to policymakers and ur-
ban managers. In other words, while the ISM model pro-
vides the empirical evidence and theoretical foundations,
the final conceptual framework operationalizes those
findings within a functional framework.

Mapping interpretive structural modeling factors
onto the conceptual framework

To understand how this integration is achieved, it is first
necessary to establish the connection between the 11 key
factors extracted from the meta-synthesis and the various
components of the final conceptual framework. Table 6,
illustrates this mapping, demonstrating how each level
and layer of the conceptual framework corresponds to the
key factors identified in the ISM analysis.

The analysis of this mapping reveals several key stra-
tegic insights

A) The underlying philosophy of the conceptual frame-
work: Factors, such as “networked structure (NS)” and
“integrated management (IP),” which were identified as
pivotal linking factors in the ISM analysis, do not occupy
a single specific layer. This finding indicates that they are
not merely components, but rather the philosophy and
logic governing the entire framework—connecting all
levels and layers and ensuring its synergistic nature.

B) The dual role of oversight: The factor “Law enforce-
ment and monitoring (LE)” functions both at the “over-
arching level” (as part of macro-policymaking) and as a
distinct “level of intervention.” This overlap is a signifi-
cant finding, demonstrating that oversight serves as both
an overarching principle and an operational function
within this conceptual framework.

C) Structural justification of the conceptual framework:
This mapping clearly demonstrates that the framework’s
structure is not arbitrary. For instance, the placement of fac-
tors, such as “good governance principles” and “disaster risk
reduction requirements” at the “overarching level” aligns
with their status as foundational drivers in the ISM analysis.

Principles and assumptions governing the conceptual
framework

Inresponse to the dysfunctions of the traditional manage-
ment system and based on the theories of networked and
participatory governance, this section presents an applied
conceptual framework for “physical hazard governance.”
This framework is the result of synthesizing research
findings and lessons learned from past disasters, while
aligning with the national institutional and legal structure.
It aims to create an integrated, synergistic, and proactive
framework for enhancing built safety in the metropolis of
Tehran. The presentation of this conceptual framework
proceeds in three steps: first, the governing principles and
assumptions are described; second, the actors and levels
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Table 6. Mapping the ISM key factors onto the layers of the final conceptual framework

Layers and Levels of the Conceptual Framework

Corresponding Key Factors from ISM

Overarching level: policymaking and legislation

Prevention and risk mitigation level

Action and risk removal level
Monitoring and control level

Safety economics layer

Social responsibility layer

Cross-cutting factors (governing the entire framework)

1. Governance principles (GP)
2. Disaster risk reduction requirements (DRR)
6. Law enforcement and monitoring (LE)

9. Phyisical resilience standards (PR)
10. Innovation and technology (IT)

5. Operational and command structure (OC)
6. Law enforcement and monitoring (LE)
7. Safety economics (SE)

3. Social resilience (SR)
8. Social responsibility and culture building (SC)

4. Networked and polycentric structure (NS)
11. Integrated and participatory management (IP)

of engagement are introduced; and finally, the operational
structure and layers of the model are detailed.

The efficiency and success of any conceptual frame-
work hinge on the fulfillment of a set of fundamental
principles and assumptions. The proposed framework for
physical hazard governance rests on seven key assump-
tions, which serve as strategic objectives for reforming
the status quo:

a) Assumption of legal efficiency: This framework is
predicated on the assumption that identified legal gaps,
such as the absence of a comprehensive building safety law,
have been addressed, and existing laws have been revised
to enhance enforceability and deterrence (Farsian, 2017).

b) Assumption of structural reform in executive agen-
cies: Itis assumed that executive structures, particularly in
institutions related to urban management and safety, have
been reformed with a synergistic approach—eliminating
overlap and redundancy to provide a suitable foundation
for inter-sectoral collaboration.

¢) Assumption of proper execution of legal duties: This
framework will be efficient when all defined actors and
stakeholders perform their legal duties in interaction with
other levels correctly and timely, transitioning from a pas-
sive approach to an active one.

d) Assumption of maximum citizen participation: One of
the pillars of governance is public participation. This frame-
work assumes that the necessary mechanisms for the mean-
ingful participation of citizens, NGOs, and local communi-
ties in monitoring, education, and culture-building processes
have been established (Samadi Foroushani et al., 2023).

e) Assumption of sustainable resource provision: The
framework assumes that the "revenue-safety paradox" has
been resolved by defining sustainable financial resources
for municipalities and allocating specific budget lines to
safety and risk management programs (Farsian, 2017).

f) Assumption of utilizing modern technology: It is as-
sumed that technological gaps have been bridged through
support for knowledge-based companies and the applica-
tion of modern technologies in areas, such as monitoring,
early warning systems, and retrofitting.

g) Assumption of maximizing private sector capacity:
This framework is designed based on maximizing pri-
vate sector participation through mechanisms such as
outsourcing technical and oversight services and creating
economic platforms for investment in the safety sector.

Actors and levels of engagement in the proposed con-
ceptual framework

The traditional risk management system was defined by
a limited number of governmental actors, which resulted
in overlooking the vast capacities of other sectors. The
proposed risk governance conceptual framework, adopt-
ing a networked and inclusive approach, significantly ex-
pands the scope of actors. In this conceptual framework,
25 key actors are identified and defined across 7 macro
levels (Figure 4). This expansion marks a paradigm shift
from a one-dimensional, state-centric perspective to a
multifaceted, society-centered approach. The actors iden-
tified in this domain were extracted through a literature
meta-synthesis and subsequently validated by experts via
questionnaires during the ISM process.
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The integration of new actors into this domain aims to
address the gaps identified in the current system

a) Economic institutions (banks and insurance com-
panies): These actors play a vital role in activating the
“safety economy” and establishing economic levers and
incentives to ensure compliance with standards (Special
Board for the National Report on the Plasco Building
Incident, 2018).

b) Private sector (knowledge-based companies, startups,
and safety implementation firms): This sector has been in-
corporated into the conceptual framework to bridge tech-
nological gaps, provide innovative solutions, and enhance
the country’s executive and supervisory capacities.

¢) Professional and academic institutions: Acting as
specialized scientific arms, these actors play a key role
in formulating standards, training human resources, and
providing consultancy services to other levels.

d) Civil society institutions (media and non-governmen-
tal organizations): This sector plays an indispensable role
in strengthening public safety culture, increasing social
demand, and fostering transparency and accountability
within the system (Samadi Foroushani et al., 2023).

This multi-actor structure shifts interactions from a “di-
vergent” and conflict-prone pattern toward a “synergistic”
and collaborative model, where each actor, within their
specialized domain, contributes to the overall efficiency
of the system.

Description of the structure and layers of the pro-
posed conceptual framework

The proposed conceptual framework for physical haz-
ard governance is a multi-level, dynamic structure where
functions are integrated. It consists of one “overarching
level,” three “intervention levels,” and two “inter-level
layers”. Figure 6 shows the position and relationships of
these governance levels within the proposed framework
for physical hazard governance.”

Overarching level (meta-level)

As the most foundational and overarching layer of the
governance system, this level establishes the "rules of the
game" for all stakeholders. Institutions at this level—in-
cluding the Islamic Consultative Assembly (Parliament),
the Government, and various High Councils—are re-
sponsible for drafting and revising comprehensive legis-
lation (such as the Comprehensive Building Safety Act),

Summer 2026. Vol 16. Issue 2

reforming inefficient regulations, and exercising macro-
level oversight to ensure effective policy implementation.
Ultimately, this level provides the essential legal and stra-
tegic foundation for all other levels.

As demonstrated by the ISM analysis, factors, such as
“good governance principles” and “risk reduction require-
ments”, serve as the primary drivers of the system. This
level carries the responsibility for drafting and revising
comprehensive legislation—such as the comprehensive
building safety act—reforming inefficient regulations,
and providing high-level oversight of policy implemen-
tation. Institutions operating at this level, including the
Islamic Consultative Assembly (Parliament), the Govern-
ment, and High Councils, establish the requisite legal and
strategic foundation for the performance of all other lev-
els; without their effective functioning, subsequent mea-
sures would fail to achieve the desired efficacy."

Three levels of intervention
Prevention and hazard mitigation level

This level constitutes the core of the “proactive” ap-
proach within the conceptual framework, focusing on fun-
damental risk reduction rather than adopting traditional re-
active strategies. It directly interfaces with key parameters,
such as physical resilience standards and innovation and
technology. Key actors at this level (including the Minis-
try of Roads and Urban Development, the Ministry of
Industry, Mine and Trade, the Ministry of Science, ur-
ban management authorities, and the National Standard
Organization) are tasked with preventing the generation
and accumulation of new risks. They achieve this by draft-
ing and enforcing comprehensive national building regula-
tions, promoting advanced construction technologies, stan-
dardizing building materials, and exercising strict land-use
oversight, thereby systematically reducing vulnerability.

Action and hazard remediation level

Serving as the “operational” arm of the framework, this
level targets existing and imminent physical hazards. It cor-
responds directly to the critical variable operational and
command structure (OC), identified as a key ultimate objec-
tive within the ISM analysis. The operational actors (urban
management, fire and rescue services, certified safety engi-
neering contractors, property owners, and facility operators)
are responsible for identifying, assessing, prioritizing, and
remediating risks in unsafe structures and critical urban in-
frastructure. The deployment of standard frameworks, such
as the incident command system (ICS), plays a decisive role
in coordinating multi-agency operations at this level.
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Oversight and control level

This level ensures accountability, regulatory compli-
ance, and the rule of law across the governance system. It
directly links to the fundamental driver law enforcement
and monitoring (LE). Institutional actors at this level
(the Judiciary, Public Prosecutor’s Offices, the General
Inspection Organization, and other regulatory oversight
bodies) supervise the strict execution of statutory man-
dates across all governance tiers and enforce decisive
judicial measures against violations, preventing enforce-
ment failures and systemic inertia.

Cross-level enabling layers
Safety economy layer

Acting as the financial and economic engine of the en-
tire framework, this layer establishes horizontal linkages
across all intervention levels. Corresponding to the piv-
otal linkage variable Safety Economy (SE), it transforms
safety from an operational “cost” into a value-generating
“investment.” Financial actors (commercial banks, the
insurance sector, and municipalities through sustainable
municipal revenue mechanisms) deploy financial incen-
tives (e.g. retrofitting loans) and risk-adjusted pricing
penalties (e.g. risk-tiered insurance premiums) to guide
stakeholder behaviors toward compliance and ensure sus-
tainable funding for preventive and corrective interven-
tions.

Social responsibility layer

This layer represents the “social capital” and “soft pow-
er” of the governance system, corresponding to key vari-
ables, such as social resilience and culture-building and
social responsibility. Key actors (the media, Civil Society
Organizations [CSOs/NGOs], the private sector through
Corporate Social Responsibility [CSR], and citizens) fos-
ter public awareness, institutionalize a culture of safety,
exercise civic oversight, and conduct policy advocacy.
This layer transitions hazard governance from a purely
bureaucratic obligation into a shared civic responsibil-
ity. This transition is essential because risk perception
and lived experiences among decision-makers and citi-
zens—particularly within vulnerable environments, such
as educational institutions—critically determine actual
disaster readiness and seismic resilience (Feizbakhsh et
al., 2021).

Table 7 presents the functional matrix of key actors

across their respective levels and layers, while Figure 7 il-
lustrates the proposed multi-level, synergistic conceptual
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framework for physical hazard governance. This frame-
work provides urban policymakers with an evidence-
based, actionable roadmap for structural risk mitigation.

This integrated, multi-layered conceptual framework
overcomes the systemic fragmentation and institutional
silos inherent in traditional hazard governance through
precise role definition and cross-sectoral synergy, paving
the way toward safe and resilient cities. The final section
discusses and analyzes the advantages and implementa-
tion challenges of this model.

Discussion

The conceptual framework for physical hazard gover-
nance represents an effort to provide a structural and in-
tegrated response to the complex, intertwined challenges
facing the traditional urban safety management system. By
moving beyond sectoral and reactive managerial logics,
this framework seeks to lay the foundation for a synergistic
and proactive system by reconfiguring actor relationships
and defining novel functions. This approach aligns with the
core strategy of hazardology, which aims to transform and
simplify complex, multidimensional phenomena into an
intelligible and manageable framework (Moghimi, 2022).
An analysis of the framework’s components demonstrates
how each dimension directly addresses one of the funda-
mental deficiencies of the existing system.

Addressing fragmentation and incoherence: The key
challenges of the ‘lack of a coordinating body’ and ‘over-
lapping responsibilities,” which lead to organizational
paralysis in the traditional system, are addressed in this
conceptual framework through defining distinct levels of
intervention and a networked structure. By precisely de-
fining the roles of actors at each level (prevention, action,
and oversight) and establishing horizontal communica-
tion layers, the proposed conceptual framework seeks to
replace hierarchical, siloed structures with an interactive
and accountable network (Khodabandehlou & Alidous-
ti, 2015).

Addressing regulatory gaps and enforcement deficits:
The conceptual framework addresses these issues by des-
ignating an ‘overarching policy-making and legislation
level,” which centralizes the responsibility for drafting and
revising laws within legislative bodies. More importantly,
by establishing a ‘supervision and control level’—where
the judiciary and inspection agencies play pivotal roles—
arobust mechanism is defined to ensure legal compliance
and hold violators accountable. Consequently, this struc-
turally resolves the long-standing challenge of the ‘lack of
enforcement capacity’.
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Figure 4. Introduction of intervention levels and actors (7 levels and 25 actors) in the proposed framework for physical hazard governance

Addressing the income-safety paradox: Perhaps one of
the most innovative dimensions of this conceptual frame-
work is the introduction of the inter-level layer termed
‘safety economy.’ This layer directly targets the ‘income-
safety paradox’ and the ‘absence of economic actors’ in
traditional models. By integrating stakeholders, such as
banks and insurance companies, and emphasizing the ne-
cessity of defining sustainable revenue streams for urban
management, this framework seeks to transform safety
from a perceived ‘cost’ into a viable economic ‘invest-
ment.” Consequently, it aims to generate the requisite
financial incentives for safe behavior among all actors,
particularly property owners and the private sector.

Addressing deficiencies in public participation and
safety culture: The ‘social responsibility” inter-level layer
serves as a response to the challenges of ‘weak public
safety culture’ and the “passivity of civil society organiza-
tions.” By recognizing the vital roles of citizens, media,
and NGOs, this conceptual framework introduces social
capital as a fundamental pillar of the governance system.
It aims to strengthen public oversight, civic advocacy, and
mass education as ‘soft tools’ for enhancing safety (Sa-
madi Forousani et al., 2023). Table 8 presents a com-
parative mapping of the challenges within the traditional
system against the solutions offered by the proposed con-
ceptual framework.

To illustrate the abstract functions of the proposed
conceptual framework in an operational and intelligible
process, consider the scenario of addressing a high-risk
building, such as Plasco. The prevention level identifies
hazards using technical tools. The action level (including
the municipality and the owner) is responsible for mitigat-
ing the risk. If no action is taken, the supervision and con-
trol level (the Judiciary) intervenes using legal enforce-
ment mechanisms. Simultaneously, the safety economy
layer (insurance companies) exerts economic pressure by
increasing insurance premiums, and the social responsi-
bility layer (media) creates public demand through infor-
mation dissemination.

Comparison of the conceptual framework with simi-
lar research

The conceptual framework presented in this research,
while aligning with the general principles of successful
global models, attempts to provide innovations tailored
to the specific context of Iran. In comparison with stan-
dard crisis management models, such as the “incident
command system” (Khodabandehlou & Alidousti,
2015), which primarily focus on the “response” phase
and on-scene operational command, the present concep-
tual framework is a comprehensive “governance” frame-
work that covers all four stages of the crisis management
cycle (prevention, preparedness, response, and recovery).
In other words, the incident command system is an op-
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Figure 5. Conceptual model of actor interaction patterns within the physical hazard governance framework (multi-level and syner-

gistic approach)

erational tool that can be utilized within the “action and
hazard mitigation level” of this conceptual framework,
whereas the proposed governance framework is a strate-
gic and macro-level framework that incorporates that tool
within itself.

Furthermore, in comparison with studies that have ana-
lyzed the existing governance network in Tehran (Samadi
Forousani et al., 2023), this research goes one step fur-
ther. Those studies correctly identified the weaknesses of
the current network, such as the weak participation of the
private sector and civil society organizations. The pro-
posed conceptual framework in this research directly re-
sponds to that pathology by formally incorporating these

overlooked actors and defining specific roles for them in
layers, such as "safety economy" and "social responsibil-
ity," thereby providing a “desirable and redesigned net-
work.”

Distinctive features and innovations of the conceptual
framework

The significance and innovation of the proposed con-
ceptual framework can be summarized in four main fea-

tures:

a) Comprehensiveness and holism: This conceptual
framework is the first comprehensive framework that at-
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Figure 6. Positioning and relationships of governance levels within the proposed conceptual framework for physical hazard governance

tempts to view all legal, institutional, economic, and so-
cial dimensions affecting physical hazards within an inte-
grated structure and provides solutions for them.

b) Proactive approach: Unlike the traditional system,
which is often reactive, this conceptual framework shifts
its primary emphasis from crisis management to “vulner-
ability management” by dedicating an entire level to “pre-
vention and hazard mitigation.”

¢) Networked and multi-actor structure: By introducing
25 actors from 7 different levels, the conceptual frame-
work moves away from state-centric logic and, based on
the networked governance paradigm, relies on coopera-
tion and synergy among all stakeholders.

d) Integration of soft and hard dimensions: By defining
the inter-level layers of "safety economy" and "social re-
sponsibility," this conceptual framework combines “hard”
tools (law, oversight, enforcement) with “soft” tools
(culture-building, economic incentives, participation),
thereby adopting a holistic approach to problem-solving.

Conclusion

This research, aimed at designing a conceptual frame-
work for physical hazard governance in the Tehran me-
tropolis, seeks to provide a structural and operational

model to remedy the inefficiencies of the traditional man-
agement system. Managing physical hazards in complex
metropolises, such as Tehran, necessitates a transition
from traditional managerial patterns toward modern gov-
ernance paradigms. To facilitate this transition, a concep-
tual-applied framework for “physical hazard governance”
was designed and presented. In the meta-synthesis stage,
the research identified 11 key factors influencing physical
hazard governance. In the subsequent stage, ISM was em-
ployed to determine the influence and dependence struc-
ture of these factors.

From a theoretical perspective, the structure of the phys-
ical hazard governance framework derived through ISM
demonstrates full alignment with the principles of Mintz-
berg’s Adhocracy organizational pattern. By emphasizing
the pivotal role of linking and intervening factors (which
represent specialists and support institutions) and the ne-
cessity for mutual adjustment within the 7-level relational
structure, this framework fundamentally proposes a net-
worked adhocracy to replace the traditional bureaucracy
of command and control. This theoretical alignment not
only justifies the transition from a traditional system to
governance but also confirms that the proposed frame-
work is capable of addressing non-repetitive and dynamic
issues within the complex physical hazard environment
of Tehran.

Table 7. Description of key actors’ roles in the proposed conceptual framework for physical hazard governance

Key Actor/Institution

Level/Layer of Involvement

Description of Function

Parliament
Urban management (municipality)
Judiciary
Insurance industry

Non-governmental organizations

Policy-making and legislative level

Prevention, action and remediation, and
oversight levels

Oversight and control level
Safety economy layer

Social responsibility layer

Drafting and revising comprehensive safety laws

Regulatory enforcement, identification, and mitigation
of risks in unsafe buildings

Judicial action against violators and ensuring law
enforcement

Creating economic incentives through tiered insurance
premiums

Awareness raising, civic education, and advocacy
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Figure 7. Proposed conceptual framework for physical hazard governance (multi-level and synergistic)

With its multi-level and multi-actor structure, and by
emphasizing the principles of integration, participation,
prevention, and accountability, the proposed framework
attempts to provide a structural response to the current
system, which is plagued by structural dysfunctions and
fragmentation. The framework revealed that the factors
of “legal authority and integration” and the “development
of a culture and knowledge of resilience” occupy the low-
est level of influence, acting as the fundamental interven-
ing and determining factors of the system. Therefore, any
practical action toward implementing this governance
must commence with the reinforcement of these factors.
Ultimately, the findings of this research provide a struc-
tured framework that, instead of focusing on outcomes
(such as damage reduction), focuses on the root causes
(intervening factors) within the governance system. This
framework can serve as a basis for decision-making in
reviewing the institutional structure of physical hazard
management in Tehran. Furthermore, this conceptual
framework acts as a roadmap for policymakers and ur-

ban managers to take effective steps toward achieving a
safer and more resilient city through the reconfiguration
of structures, the redefinition of roles, and the mobiliza-
tion of all existing societal capacities.

Challenges and requirements for implementing the
proposed conceptual framework

Presenting a conceptual framework is merely the first
step in the transformation process. The successful imple-
mentation of the proposed governance framework in the
field faces several challenges and requirements that must
be addressed. The most significant challenges include:

a) Political and Institutional Barriers: Potential resis-
tance from existing institutions toward changes in power
structures and the redistribution of responsibilities, as
well as bureaucratic inertia, may slow down the transition
process.

Table 8. Mapping traditional system challenges to proposed governance framework solutions

Identified Challenge in the Traditional System

Structural Solution in the Proposed Governance Framework

Income-safety paradox
Lack of legal enforcement
Incoherence and overlapping responsibilities

Weak public and private sector participation

The “supervision and contro!

The “safety economy” inter-level layer and emphasis on sustainable resources

2

level, centered on the judiciary

Delineation of duties across three intervention levels (prevention, action, oversight)

The “social responsibility” inter-level layer and defining roles for new actors

Kazemi & Dehghanpour-Farashah. (2026). Conceptual Framework for Built Environment Hazards Governance. DMKP. 16(2), 294-343.



https://dpmk.ir/index.php?slc_lang=en&slc_sid=1

' Disaster Prevention and
‘ Management Knowledge

Table 9. Strategic recommendations extracted from the ISM cluster intervening factors for enhancing physical hazard governance

Summer 2026. Vol 16. Issue 2

ISM Cluster

Key Intervening (Root)
Factor

Policy/Operational Recommendations

Responsible Institution
(Proposed)

Intervening (base)
cluster

Legal authority and
integration

Development of
resilience culture and
knowledge

Sustainable financial
resource allocation

Establish a “smart single-window for licensing and
completion certificates” in the physical hazard
domain, with the authority to disqualify parallel
entities and provide real-time oversight.

Implement a “physical resilience labeling” scheme
for significant buildings (similar to energy labels)
based on vulnerability levels, with public disclosure
of results through a dedicated transparency portal.

Establish an “independent tehran physical resilience
development fund,” financed by penalties from
unsafe construction and safety levies (rather than

Ministry of Roads and Urban
Development; Tehran Munici-
pality

Crisis Management Organiza-
tion; Ministry of Interior

Tehran Islamic City Council;
Tehran Municipality (Financial
and Economic Deputy)

relying on annual general budget allocations).

Form “local hazard governance councils” at the

Stakeholder coordina-

LiRpecl e tion and participation

municipal district level, with formal membership
and voting rights for elected representatives of civil

Governorates; Municipal Dis-
trict Administrations

society and engineering organizations.

b) Economic barriers: Securing sustainable financial re-
sources for the full implementation of this framework—
particularly for the “safety economy” layer and the sup-
port of mitigation and retrofitting projects—requires
political will and large-scale investment.

c¢) Legal barriers: The lengthy and complex process of
drafting and approving new laws (such as a comprehen-
sive safety law) and amending existing regulations is a
time-consuming prerequisite for the full realization of this
framework.

d) Cultural barriers: Shifting organizational culture from
a command-based approach to a participatory one, as well
as building public trust to secure genuine citizen engage-
ment, is a gradual process requiring continuous efforts in
education and culture-building.

Strategic and operational recommendations

The recommendations of this study are extracted di-
rectly from the results of the ISM and the analysis of the
Influence and Dependence Matrix. From a systemic gov-
ernance perspective, the intervening factors located at the
lowest levels of the model possess greater strategic im-
portance. Based on the research findings, these factors are
the most fundamental and critical variables for inducing
change across the entire governance system. Consequent-
ly, the recommendations in Table 9 have been formulated
within policy-oriented and operational domains, focusing
on these key factors to ensure maximum effectiveness in
reforming Tehran’s physical hazard governance system.

Recommendations for future research

Given the conceptual nature of the designed framework
and the challenges associated with transforming this struc-
tural model into an executive system within the Tehran me-
tropolis, it is recommended that future research be conduct-
ed to focus on the operational development, quantification,
and scientific validation of the ISM results. These studies
can specifically be developed in the following areas:

Developing an implementation plan based on interpre-
tive structural modeling influence levels

Future research should focus on formulating an executive
roadmap for each of the influence levels within the ISM
model. This plan could establish a distinct operational pro-
gram for every level of the model’s hierarchical structure.
Furthermore, it should detail key performance indicators
and institutional accountability for each of the 11 key fac-
tors of the proposed framework, grounded in governance
principles, such as accountability and transparency.

System dynamics analysis and feedback loop simulation

It is recommended that the influence and dependence
relationships mapped in the ISM be quantified and simu-
lated as feedback loops using the “system dynamics”
approach. This modeling would enable policymakers to
assess the impact of various intervention scenarios—such
as increasing prevention budgets or strengthening en-
forcement mechanisms—on overall system performance,
thereby identifying more effective leverage points for in-
tervention.
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Empirical and statistical validation of the conceptual
framework structure

To verify the scientific validity of the final conceptual
model, future quantitative research is suggested. Methods,
such as structural equation modeling (SEM) or confirma-
tory factor analysis, can be utilized to empirically validate
the multi-level structure and relationships derived from
the ISM, utilizing survey data collected from key stake-
holders within the governance system.

Governance network analysis and actor mapping

Given the inherently collaborative nature of gover-
nance, it is recommended that studies be conducted us-
ing “governance network analysis.” These studies should
analyze the actual state of relationships, coordination, and
network density among key actors involved in each of
the 11 framework factors, identifying specific densities,
centralities, and existing gaps within the physical hazard
governance network of Tehran.
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34. Resilience
35. Incident Command System (ICS)
36. National Incident Management System (NIMS)
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1. Top-Down 3. Risk View
2. Polycentricity 4. Proactive
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38. Interpretivism
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46. Structural Modeling
47. Systematic literature review
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39. Qualitative Research

40. Design Research

41. Constructive Research

42. Exploratory

43. Complexity Reduction

44. Meta-Synthesis

45, Interpretative Structural Modeling (ISM)
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48. Urban Governance

49. Crisis Management

50. Structural/ Physical/ Infrastructural Resilience
51. Institutional Modeling

52. Urban Safety
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56. Driving Power

57. Dependence Degree
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53. Construction of the Structural Self-Interaction Matrix(SSIM)
54. Purposive Judgmental Sampling
55. Initial Reachability Matrix (IRM)
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64. Peer Debriefing
65. Thick Description
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58. Trustworthiness
59. Credibility

60. Dependability

61. Transferability

62. Confirmability
63. Pragmatic Validity
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66. Audit Trail
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69. Independent

70. Autonomous

71. Dependent

72. Conceptual-Practical Model
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67. Linkage

68. Leverage Points
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73. Mapping
74. Networked and Polycentric Structure (NS)
75. Integrated and Participatory Management (IP)

76. Law Enforcement and Monitoring (LE)
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