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ABSTRACT

Despite the importance of quality management in disaster response, an integrated,
structured framework explaining the relationships among the key factors required for its establishment
remains underdeveloped, particularly in Iran. This study aims to identify the factors affecting the establishment
of quality management in natural disasters and to develop and validate a structural model that explains their
hierarchical and causal relationships.

YIETEEE This is a descriptive survey. First, we reviewed the literature to identify the key factors and indicators
affecting quality management in natural disasters, which led to the identification of 9 main factors subsequently
evaluated by 13 experts from Iran’s National Disaster Management Organization. Interpretive structural
modeling (ISM) was then employed to determine the hierarchical relationships among the identified factors
and develop the conceptual model. The proposed structure was subsequently validated using partial least
squares structural equation modeling (PLS-SEM) in SmartPLS 3, based on 161 valid responses from experts.
Finally, MICMAC analysis classified the factors by driving power and dependence.

The ISM analysis organized the 9 identified factors into six hierarchical levels. “Strategic planning”
occupied the most fundamental and principal driving factor, whereas “speed of relief and safety” was the
final outcome in the hierarchical model. The PLS-SEM results confirmed the reliability and validity of the
measurement model and supported all structural relationships examined in the study. The model also
demonstrated acceptable overall fit and strong predictive relevance. MICMAC analysis classified policy
framework, governmental support, strategic planning, and access to financial resources as driving factors;
organizational commitment and public—private participation as linkage factors; and information transparency/
information sharing, continuous improvement, and speed of relief and safety as dependent factors. No factor
was located in the autonomous quadrant, indicating a highly interconnected structural system.

Effective quality management in natural disasters should be approached as an interconnected
and hierarchical system rather than as a set of isolated operational practices. Strategic planning can facilitate
governmental support, appropriate policymaking, and access to financial resources, which in turn can
strengthen organizational commitment and public—private organization participation, which contribute to
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Introduction

n recent decades, the escalation of green-

house gas emissions has significantly

intensified the frequency and severity of

natural hazards, including flash floods,

extreme heatwaves, and catastrophic wild-
fires (Chen et al., 2021). These phenomena have placed
unprecedented pressure on global populations. In 2018,
approximately 17.2 million people were displaced from
their homes due to natural disasters (Fuller, 2020). The
economic repercussions are equally profound; global an-
nual losses attributed to natural hazards are estimated at
approximately $250 billion (Modgil et al., 2020). For de-
veloping nations, these costs are disproportionately high,
exacerbating systemic poverty and creating fertile ground
for corruption-driven vulnerabilities (Sepulveda et al.,
2021). Furthermore, such disasters can destabilize capital
markets, triggering volatility that disrupts global financial
order (Kong et al., 2021).

Beyond economic and social displacement, natural haz-
ards represent one of the most lethal collective threats to
humanity. For instance, Cyclone Idai in 2019 claimed
1,300 lives and displaced 1.5 million people (Chikodzi
& Khumalo, 2021). Similarly, the 2018 Sulawesi earth-
quake and Indonesian tsunami resulted in over 4,300
fatalities and rendered 165,000 people homeless (Sassa
& Takagawa, 2019). In 2015, the Nepal earthquake in-
flicted $10 billion in damages and disrupted the lives of
100,000 residents (Shakya et al., 2022). Furthermore, in
2018, the Philippines faced widespread disaster impact
affecting 6.5 million people, highlighting the critical ne-
cessity of robust emergency response services (Edwards
etal., 2021).

While human capability to prevent or predict natural
hazards remains limited, societies can significantly miti-
gate the subsequent loss of life and property through ef-
fective post-disaster management (Aranson & Storrier,
2017). The coordinated efforts of governments, humani-
tarian organizations, public and private sectors, and local
communities during and after an event are pivotal to re-
ducing disaster impacts (Al-Menji et al., 2021). When
these interventions meet high qualitative standards, they
become a primary mechanism for minimizing mortality
and economic loss (Paliyaguru & Amarathunga, 2008).
Consequently, there is an urgent demand for quality man-
agement (QM) within the domain of disaster relief. In
this context, QM is defined as the degree to which pre-
established disaster management objectives are achieved
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(Bahrain et al., 2009). Key performance indicators
(KPIs) for QM in disaster scenarios include the opera-
tional safety of rescue teams, the protection of vulnerable
populations, victim satisfaction with relief services, and
the technical precision of executing personnel (Sakurai
& Moriyama, 2019).

International evidence suggests that nations integrating
QM frameworks into their emergency response systems
achieve significantly lower casualty rates and higher op-
erational efficacy. For example, applying QM principles
to humanitarian supply chains following the 2010 Haiti
earthquake demonstrated that process standardization and
quality control significantly enhanced the speed and ef-
fectiveness of relief operations, thereby reducing second-
ary damages (Sassa & Takagawa, 2019).

In contrast to these global advancements, Iran faces a
unique and severe risk profile. According to the 2004
United Nations Development Programme report, Iran has
historically recorded some of the highest annual earth-
quake mortality rates globally, categorizing it as one of
the world’s 15 most disaster-prone nations. With 36 iden-
tified hazard types out of the 46 globally recognized natu-
ral disasters, Iran remains highly susceptible to complex
multi-hazard environments (Khanke & Hosseini, 2017).
Despite this high frequency of occurrence and the result-
ing devastating impacts on life, property, and psychologi-
cal security, there is a conspicuous absence of a cohesive,
systemic framework for Quality Management within
Iran’s relief and rehabilitation processes. The lack of a
structured QM approach leads to inter-agency fragmenta-
tion, service delays, diminished operational effectiveness,
and public dissatisfaction. While many nations leverage
standardized QM frameworks to bolster post-crisis speed,
precision, and safety, Iran still lacks a localized, function-
al model tailored to its specific socio-technical landscape.

Therefore, this research aimed to design a conceptual
and operational framework for implementing QM during
natural disasters. By doing so, this study seeks to provide
a foundational step toward enhancing the performance
of relief agencies, mitigating multi-dimensional vulner-
abilities, and improving public trust in post-disaster ser-
vices. This research is significant not only for its potential
national implementation but also as a strategic decision-
making basis for crisis management organizations.

Literature review
In recent decades, QM in the context of natural disasters

has emerged as a critical frontier in international crisis
management studies. A growing body of global research
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has sought to enhance post-disaster service quality by em-
ploying diverse methodologies aimed at increasing orga-
nizational agility, operational efficiency, and the overall
effectiveness of relief efforts. The following studies rep-
resent some of the most important research conducted in
this field.

Suresh et al. (2016), in their study, examined agility
in post-disaster service delivery in India and stated that
to achieve greater agility in post-disaster operations, it is
necessary to train multi-skilled personnel and facilitate
effective collaboration between public and government
sectors through appropriate culture-building. They argued
that by achieving agility in service delivery to the affected
population, higher service quality can be attained, and
the satisfaction of the victims can be further enhanced.
Mansourian et al. (2006), in their research, investigated
the effects of high-quality information availability dur-
ing natural disasters and asserted that proper information
management is one of the most critical aspects of effec-
tive disaster management, which enables the improve-
ment of service quality. They state in their study that the
greater the transparency and accessibility of information
regarding available resources, access to roads and ser-
vice routes, required supplies, and responsiveness to the
affected population, the more the quality of the services
provided will improve. Madu and Kuei (2014) proposed
a framework that enables government organizations to
enhance the quality of their services in the context of nat-
ural disaster-induced incidents. In their study, they intro-
duced a systematic approach derived from Lean Six Sig-
ma, through which government agencies can implement
more sustainable relief practices for dealing with natural
disasters and deliver higher-quality services. Lake et al.
(2012) focused on the application of quality management
across all dimensions of natural disaster victim identifi-
cation and stated that quality management can become a
crucial and effective tool for improving the acquisition,
identification, and classification of the resulting data. In
their research, they stated that the proper implementation
of quality management within forensic medicine organi-
zations to effectively cope with natural disasters requires
improving the skills of individual members, adhering to
the chain of command and hierarchy, maintaining the
boundaries of individual and organizational knowledge
and expertise, and providing appropriate training. Ezea-
sor et al. (2018), in their study, developed a comprehen-
sive global framework aimed at unifying the international
community’s efforts to enhance service quality in high-
severity mass-casualty incidents. The proposed frame-
work presents quality management as a core principle for
improving service delivery and emphasizes the necessity
of addressing its various dimensions when responding to
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natural disasters. Among the key components highlighted
in this framework are the establishment of a shared infor-
mation infrastructure, the formulation of a classified ex-
ecutive system, and the preparation of annual analytical
reports for monitoring and continuous performance im-
provement of relief organizations. Yulianto et al. (2021)
investigated the social response and coping mechanisms
of the 2018 earthquake victims in Indonesia, finding that
the on-site availability of essentials, prior experience,
and enhanced cohesion among service-providing entities
significantly increase the potential for improving service
quality. Taghizadeh-Hesary et al. (2021) examined the
impact of quality on long-term post-disaster planning.
By analyzing data from 14 Asian and Pacific countries,
they developed a model to simulate improved future ser-
vice delivery trajectories and evaluate their role in curb-
ing post-disaster corruption and rent-seeking. Mudgil et
al. (2020) conducted a systematic review of studies in
the field of quality management during natural disaster
responses. Analyzing literature indexed in the Scopus
database from 2009 to 2018, they identified and catego-
rized key concepts, definitions, frameworks, and organi-
zational hierarchies relevant to this domain. Furthermore,
this study investigated the enabling factors and challenges
associated with implementing quality management under
crisis conditions, offering recommendations to enhance
organizational performance during natural disaster re-
sponses. Huang et al. (2025) addressed the research gap
in providing a comprehensive framework for manag-
ing data challenges in natural disaster risk management
through emerging technologies. They introduced a novel
data governance-based conceptual framework that cate-
gorizes three primary challenges—insufficient data, poor
data quality, and limited application—across the objective
and subjective dimensions of disaster risk management,
demonstrating the role of technologies in systematically
resolving these issues by incorporating case studies. Yang
et al. (2024) proposed a digital technology-driven smart
command approach to enhance rural emergency manage-
ment in China, aiming to integrate early warning systems,
decision-making, and rescue operations. By combining
archival research, field investigations, and data analytics,
their study demonstrated that implementing this smart
model yields three key outcomes: enabling the digital
integration of disaster elements, improving response ef-
ficiency through time and resource optimization, and
ultimately promoting sustainable rural development by
mitigating human and economic casualties. Despite the
extensive body of research conducted on quality man-
agement in natural disasters, most previous studies have
either adopted broad, conceptual approaches or confined
their focus to specific elements such as technology, data,
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agility, or inter-organizational communications. A struc-
tured, localized framework capable of systematically
establishing quality management within a national con-
text—with specific emphasis on the particular conditions
of countries like Iran—is noticeably absent in many of
these studies. Moreover, the simultaneous integration of
hybrid methods, namely interpretive structural model-
ing (ISM) and structural equation modeling (SEM), for
designing and validating conceptual frameworks in the
field of natural disasters has received limited attention.
Consequently, the present study aims to bridge this theo-
retical and empirical gap by proposing a structural model
for implementing quality management in natural disaster
response, thereby providing an operational tool for poli-
cymakers and national executive bodies.

Theoretical foundations

This section introduces the tools and frameworks that
contribute to the effective implementation of quality
management in the face of natural disasters. These tools,
derived directly from the literature review, play a crucial
role in enhancing the effectiveness of disaster response.

Policy framework

The policy framework addresses the systematic and
effective management of crises resulting from natural
disasters. The primary objective of this framework is
to establish a clear procedure for actions such as saving
lives, managing human remains, preventing the spread of
residential fires, and addressing similar challenges. Fur-
thermore, this framework emphasizes the importance of
managing emergency equipment, as the proper allocation
of resources can significantly improve service quality and
ensure rapid access to critical services (Masiyakurima
et al., 2020). On the other hand, the policy framework
plays a key role in facilitating coordination between local
and international agencies, thereby creating the necessary
conditions to better leverage public and organizational ca-
pacities within the relief process (Stenseke & Larigaud-
erie, 2018).

Commitments of involved organizations

In the aftermath of natural disasters, conducting multidis-
ciplinary activities in full coordination to foster synergy is
recognized as a fundamental principle (Lassa et al., 2019).
Within this context, identifying the key organizations capa-
ble of delivering optimal assistance to affected populations
becomes increasingly critical. Meanwhile, emerging com-
munity-based local teams—which serve as a vital pillar of
relief efforts capable of reinforcing governmental teams—
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also require a comprehensive structure and a systematic
relief plan. Each stakeholder involved in disaster response
must assume a distinct role and commit to its complete ex-
ecution without encroaching upon the responsibilities of
others (Matsuoka & Gonzalez-Rocha, 2020).

Transparency and information sharing

Rapid information sharing across multi-network struc-
tures and maintaining transparency in data dissemination
ensure successful post-disaster crisis resolution (Khan
et al., 2019). The division of labor, delineation of orga-
nizational roles, establishment of standards, and defini-
tion of protocols and expected performance can all be
shared across operational resources, leading to improved
time management and preventing task duplication or
operational interference (Hayes & Kelly, 2018). When
sufficient disaster-related data is available, operational
simulation becomes feasible, significantly enhancing the
effectiveness of service delivery (Wagner & Agrawal,
2014). Furthermore, Djeumessi and Mbongo (2022)
examined the role of social connectivity and the internet
in mitigating disaster-induced vulnerabilities in Africa,
demonstrating that expanding mobile phone penetration
and internet access substantially increases information-
sharing capacity during natural disasters.

Public-private partnership

Municipalities and local jurisdictions can enhance
their adaptive capacity to cope with post-disaster crises
through urban spatial resilience (Meerow & Newel,
2019). This enables more effective and rapid service de-
livery by leveraging urban infrastructure and resources,
while simultaneously facilitating better coordination with
the public sector (Waluszewski et al., 2019). Further-
more, the private sector can actively engage by deliver-
ing specialized training across diverse crisis scenarios
(Kruhlov et al., 2019). Such training programs ensure
that early emergency response actions are effectively
implemented pending the arrival of specialized external
relief teams (David Swanson & Smith, 2013). In the
post-disaster phase, these partnerships can also contribute
to monitoring reconstruction standardization, conducting
community capacity-building, and ensuring the routine
maintenance of critical equipment. Additionally, estab-
lishing cross-sector teams in this domain can foster trust
among community members seeking to assist their peers
(Altun & Giildiken, 2019). Moreover, interdisciplinary
teams formed before or during natural disasters can sys-
tematically assess the impact and efficacy of proposed
strategies, thereby helping to reduce systemic complexity
(Lahiri et al., 2021).

Saffari Darberazi., et al. Designing a Structural Model of Factors Affecting the Establishment of Quality Management in Natural Disasters. (2026). DMKP, 16(2), 344-379.
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Governmental support

During the onset of a natural disaster, governments bear
the primary responsibility for service delivery (Kusuma-
sari et al., 2010); inadequate disaster response can erode
governance legitimacy and institutional trust among di-
saster-affected populations (Samad et al., 2025). Gov-
ernmental support interventions in the immediate after-
math of a disaster—such as targeted tax subsidies/relief
for affected individuals, rapid and adequate distribution
of essential relief items, deployment of trained and spe-
cialized human resources, and the facilitation of logistical
accessibility—serve as vital initial drivers that can allevi-
ate post-disaster distress and minimize public dissatisfac-
tion (Carlin et al., 2014).

Strategic planning

Strategic planning plays a pivotal role in effective di-
saster management and disaster risk reduction (DRR),
encompassing the allocation of responsibilities among
diverse actors across the crisis management lifecycle
(Seraphin, 2019). This strategic framework also involves
formulating effective communication protocols and se-
lecting agile and resilient suppliers capable of rapid mo-
bilization during emergencies (Hersperger et al., 2019,
Hersperger et al., 2019). A core component of strategic
planning is the anticipation and formulation of pre- and
post-disaster response protocols. These interventions in-
clude the rehabilitation of critical physical infrastructure
and local communication networks, optimal transporta-
tion routing, emergency evacuation planning, and the
rapid provision of relief services (Sabouhi et al., 2019).
Overall, strategic planning in disaster management en-
compasses a comprehensive spectrum of operational
measures: designing resilient supply chains, establishing
strategic linkages to fulfill demand across diversified dis-
tribution channels, ensuring operational readiness for di-
saster scenarios, sizing relief workforce capacity, making
optimal vehicle routing decisions, and developing long-
term strategies for post-disaster reconstruction and com-
munity empowerment. Within this trajectory, developing
robust and flexible software and hardware infrastructures
for future resilience serves as a foundational pillar (Abdul
et al., 2024).

Continuous improvement

Operational execution during natural disasters demands
continuous monitoring, evaluation, and adaptation to
drive performance enhancement through a systematic
feedback cycle. Aimed at identifying operational bottle-
necks and optimizing relief processes, this monitoring
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cycle plays a pivotal role in boosting the overall effec-
tiveness of interventions (Tang et al., 2019). Implement-
ing a continuous improvement system not only upgrades
operational capabilities and service delivery conditions,
but also fosters the long-term socio-economic and insti-
tutional recovery of disaster-affected regions (Larsen &
Foropon, 2018). In this context, continuous improve-
ment in natural disaster management encompasses key
dimensions such as ongoing performance assessment,
enhancement of decision-making quality, balancing re-
source supply and demand, and measuring and elevating
victim satisfaction levels. Collectively, these components
contribute significantly to more effective post-disaster
reconstruction and resilient, sustainable crisis response
(Rebta et al., 2018).

Relief speed and safety assurance

The speed of the initial response to natural disasters is
contingent upon the pre-disaster readiness level and the
operational viability of preparedness plans (Platt, 2017).
Enhancing response velocity is largely facilitated by
streamlining information flows and establishing rapid
data-sharing mechanisms (Dong et al., 2021). Prompt
access to critical information alongside timely decision-
making can significantly mitigate casualties and losses,
reinforce infrastructure safety, and ensure the effective
protection of natural resources (Kumbhar et al., 2016). In
this domain, the concept of safety encompasses the secure
evacuation and transport of the injured, the preservation of
vital resources, and the rapid rehabilitation of damaged in-
frastructure networks (Yahyaei & Bozorgi-Amiri, 2019).

Access to financial resources

Securing immediate financial resources, particularly in
the initial phases following a disaster onset, plays an es-
sential role in delivering effective emergency services. A
primary challenge lies in providing affordable and social-
ly acceptable access to financial mechanisms for affected
local communities (Siwedza & Shava, 2020). In this
regard, robust financial planning and the pre-allocation
of emergency contingency funds at national and regional
levels are of paramount importance; governments must
proactively incorporate disaster risk financing into their
fiscal policies to ensure rapid, agile, and effective crisis
response (Warner et al., 2003).

Materials and Methods

In terms of objective, this study is classified as applied
research, as it aims to address a practical problem within
crisis management organizations. In terms of data collec-
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Figure 1. Research stages

tion method, the present study employs a descriptive-sur-
vey design, the procedural steps of which are illustrated
in Figure 1.

In the first step, by reviewing the theoretical literature,
the factors influencing the implementation of quality
management in natural disasters were identified. Follow-
ing the identification of these factors, a pairwise compari-
son questionnaire was designed to enable the experts to
determine the nature and direction of the relationships
among the factors. The statistical population of the study
comprised all experts from the National Disaster Man-
agement Organization. Using the snowball sampling
method, 13 specialists in this field were identified and se-
lected. Given that in the ISM technique a panel of 8 to 15
experts is considered sufficient (Saffari Darbarzi et al.,
2021), the sample size in this study is deemed acceptable.
These individuals possessed substantial research and ex-
ecutive backgrounds in disaster management, along with
a minimum of 10 years of relevant professional experi-
ence. Table 1 presents the demographic profile and char-
acteristics of these experts.

The validity of the research questionnaire was con-
firmed by academic experts through content validity. Fol-
lowing the completion of the pairwise comparison ques-
tionnaires, the ISM technique was employed to design
the quality management framework for natural disasters.
First introduced by Warfield in 1973 (Naderi Beni et al.,
2017), this technique is an interactive learning process
that provides a graphical representation of the interrela-
tionships among variables by simplifying and mapping
complex connections among system elements. The ISM
methodology substantially helps establish order within
the complex interactions among components of a system.
Interpretive Structural Modeling identifies the internal re-
lationships among variables and analyzes the driving and
dependence power of one variable over others. Further-
more, it enables the prioritization and multi-level parti-
tioning of system elements, thereby significantly assisting
decision-makers and managers in executing the designed
model effectively. The instrument utilized at this stage
was a pairwise comparison questionnaire comprising the
nine final identified factors. The respondents, consisting

' Disaster Prevention and
‘ Management Knowledge

of the 13 panel experts, were asked to conduct pairwise
evaluations to determine the nature and direction of the
relationships among the factors (i.e., no relationship, a
one-way directional relationship, or a mutual/reciprocal
relationship). The procedural steps of the Interpretive
Structural Modeling technique are outlined as follows
(Malekinejad et al., 2020):

Development of the structural self-interaction matrix

The interrelationships among the factors influencing
quality management in natural disasters are established
using this matrix. To construct the structural self-interac-
tion matrix (SSIM), four conventional symbols are uti-
lized to represent the direction of the relationship between
factors iii and jjj (Equation 1, 2, 3, 4):

1. V: Factor [ will lead to j.
2. A: Factor j will lead to i.

3. X: Factors i and j will lead to influence each other
mutually (bidirectional relationship).

4. O: Factors i and j are unrelated (no relationship).
Construction of the initial reachability matrix

This matrix is derived from the SSIM using the follow-
ing substitution rules (Equation 5, 6, 7, 8):

5. If the entry (i,j) in the SSIM is assigned V, the corre-
sponding entry (i,j) in the reachability matrix becomes 1,
and the entry (j,i) becomes 0.

6. If the entry (i,j) in the SSIM is assigned A, the corre-
sponding entry (i,j) in the reachability matrix becomes 0,
and the entry (j,i) becomes 1.

7. If the entry (i,j) in the SSIM is assigned X, both en-
tries (i,j) and (j,1) in the reachability matrix become 1.

8. If the entry (i,j) in the SSIM is assigned O, both en-
tries (i,j) and (j,i) in the reachability matrix become 0.

Saffari Darberazi., et al. Designing a Structural Model of Factors Affecting the Establishment of Quality Management in Natural Disasters. (2026). DMKP, 16(2), 344-379.
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Table 1. Demographic profile of the experts (n=13)
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Number of Scientific Publications

Gender Education Level Work Experience (y) ) Frequency (Count)
5-10 2
10-20
15-20 1
Master’s degree (n=5)
5-10 1
>20
10-15 1
Male (n=11)
5-10 1
10-20 10-15 2
Ph.D. (n=6)
15-20 1
>20 10-15 2
Master’s degree (n=1) >20 5-10 1
Female (n=2)
Ph.D. (n=1) >20 10-15 1

Formulation of the final reachability matrix

To account for contextual transitivity among elements,
the initial reachability matrix must be checked for con-
sistency. Transitivity is a fundamental assumption in ISM
stating that if variable A leads to variable B and variable
B leads to variable C, then variable A inherently leads to
variable C. For this purpose, the initial matrix is raised to
successive powers k™! using Boolean algebraic rules until
a steady-state condition is achieved (Equation 9). Con-
sequently, certain zero entries are converted to ones, de-
noted as (1*), indicating an indirect, transitive contextual
relationship between the respective factors.

9. (M=M*")
Determining the level of factors

After finding the reachability set (outputs), the anteced-
ent set (inputs), and their intersection (common elements)
for each factor, the factors are leveled.

o The reachability set includes the factor itself and any
factor that has a 1 in its row.

o The antecedent set includes the factor itself and any
factor that has a 1 in its column.

o The intersection set consists of the common elements
between these two sets.

Factors where the reachability set and the intersection
set are the same are placed at Level 1. By removing these

factors and repeating this step for the remaining ones, the
levels of all factors are determined.

Construction of the interpretive structural modeling-
based structural model

Based on the finalized level partitions and the final
reachability matrix, the structural model (directed graph
or diagraph) is generated. This model illustrates the hier-
archical stratification of the factors and clearly delineates
the directional paths and causal linkages through which
they influence one another.

Using the ISM technique, an appropriate structure was
developed for deploying quality management in the face
of natural disasters. In the next step, SEM using Smart-
PLS 3 software was employed to assess the fit of the
proposed structure. In the second generation of structural
equation modeling, the sample size should be between 5
and 15 times the number of questionnaire items (Talaei
et al., 2022). Accordingly, a questionnaire was designed
in which respondents evaluated the importance of each
identified indicator for measuring different dimensions
using a 5-point Likert scale. Based on the number of
items, the minimum required sample size was estimated
at 150 participants. The respondents included managers
and personnel of the National Disaster Management Or-
ganization across Iran. In coordination with the National
Disaster Management Organization, the questionnaires
were distributed electronically via email. A total of 268
questionnaires were sent out, resulting in 161 valid re-
sponses, which were subsequently analyzed using Smart-
PLS 3 software.
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In the subsequent step of the study, the micmac tech-
nique was utilized to analyze the behavior of factors in
terms of their influence and dependence (driving power
and dependence power). This analysis identifies the be-
havioral characteristics of the factors based on their mutu-
al influence and dependency. Consequently, the identified
factors were categorized into four general clusters, which
facilitates more accurate decision-making for managers
in the effective implementation of quality management
(Malekinezhad et al., 2022).

Results

In accordance with the steps outlined in the methodology
section, the factors influencing the implementation of the
quality management system in unexpected incidents and
disasters were initially identified through a comprehensive
literature review. Table 2 presents the results of this phase.

In the subsequent step, and in accordance with the stages
outlined in the methodology section, the nine identified
factors were presented to a panel of 13 experts to evaluate
the interrelationships among the dimensions. Based on
the ISM technique, the SSIM was developed in the initial
stage utilizing the experts’ insights. This matrix, which
reflects the consensus of the expert panel, is presented in
Table 3. To construct this matrix, the experts were asked
to specify the pairwise relationships between the factors
using four standard symbols—V, A, X, and O—to com-
prehensively determine the mutual influence.

In this study, the initial reachability matrix was first de-
rived from the SSIM, followed by the formulation of the
final reachability matrix. To determine the hierarchical
levels of the dimensions, it was necessary—in line with
the research methodology—to identify the reachability
sets, antecedent sets, and intersection sets; the results of
this stage are presented in Table 4. The reachability set
examines the relationships along the rows of the matrix,
whereas the antecedent set investigates the connections
across the columns. It is worth noting that “relationships”
here refer to both direct and indirect linkages between
components that ultimately complement one another. On
the other hand, the intersection set represents mutual, bi-
directional relationships present in both the reachability
and antecedent sets, thereby demonstrating reciprocal in-
teractions among the factors. These sets provide the foun-
dation for the level partitioning of the factors. In this pro-
cess, the intersection between the reachability set and the
intersection set is evaluated first, and an appropriate level
is subsequently assigned to each variable. Once a level
is allocated, the corresponding variable is removed from
all reachability, antecedent, and intersection sets, and this

' Disaster Prevention and
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iterative procedure continues until the hierarchical levels
of all variables are fully determined.

Based on Table 4, the conceptual framework for de-
ploying quality management in natural disasters was de-
veloped, as illustrated in Figure 2.

The structural model developed in this study, as illus-
trated in Figure 2, was entered into SmartPLS 3 software
for statistical model fit evaluation and empirically tested
using data collected from 161 questionnaire respondents.
Table 4 presents the validity and reliability metrics ob-
tained for each construct in the model.

To assess validity in this study, convergent validity was
employed. Convergent validity refers to the degree of
correlation among items measuring a specific construct
and was evaluated using two criteria: outer loading co-
efficients and average variance extracted (AVE). The ac-
ceptable threshold values for these two criteria were set at
0.4 and 0.5, respectively (Mohammadfam et al., 2018).

To assess reliability, Cronbach’s alpha and composite
reliability (CR) were utilized. Cronbach’s alpha reflects
the internal consistency among a construct and its asso-
ciated indicators, with an acceptable threshold set at 0.7.
Additionally, Composite Reliability measures the con-
struct reliability considering the intercorrelations among
indicators; a CR value exceeding 0.7 for each construct
indicates satisfactory internal consistency and model reli-
ability (Soltanzadeh et al., 2019).

Based on the data presented in Table 5 and the explana-
tions provided prior to it, the validity and reliability of the
research questionnaire were confirmed. Subsequently, the
structural fit of the model was evaluated using the Q? and
R? criteria for the dependent variables. The Q? criterion
determines the model’s predictive relevance. Models with
appropriate structural fit should be capable of predicting
the indicators associated with endogenous constructs. To
assess the predictive power of the model regarding en-
dogenous constructs, three threshold values 0f 0.02, 0.15,
and 0.35 have been introduced (Batooli et al., 2025). The
R? criterion is used to assess the link between the mea-
surement model and the structural model in structural
equation modeling, representing the effect of an exog-
enous variable on an endogenous variable. This criterion
is calculated only for endogenous constructs, and it is
considered zero for exogenous constructs. Three thresh-
old values—0.19, 0.33, and 0.67—have been introduced
as weak, moderate, and strong criteria, respectively; thus,
higher R? values for endogenous constructs indicate a bet-
ter model fit (Soltanzadeh et al., 2023).

Saffari Darberazi., et al. Designing a Structural Model of Factors Affecting the Establishment of Quality Management in Natural Disasters. (2026). DMKP, 16(2), 344-379.
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Table 2. Factors and indicators affecting the implementation of quality management in natural disasters and crises

Factor Indicator Source
Formulation of macro-level disaster management Mudgway et al. (2020); Massimakorima et al. (2020);
policies Ritchie & Rosado (2024)
Policy framework Prease.z definition of respon5|bllltfes/authorltles and Massimakorima et al. (2020); Obiegu & Obiegu(2024)
existence of standard operating procedures

Multi-level governance coordination Mudgway et al. (2020); Abraham et al. (2024)

Operational readiness level of organizations

Yang et al. (2024); Lassa et al. (2019)
Commitment of

involved organiza- Allocation of human and equipment resources Matsuoka & Gonzalez Roca (2020; Warsame et al. (2024)
tions

Existence of a well-defined accountability structure Lassa et al. (2019); Ritchie & Rosado (2024)

Open access to risk and disaster information Khan et al. (2019); Warsame et al. (2024)

Transparency and . . . .
information sharing Continuous updating of early warning systems Hayes & Kelly, (2018); Abraham et al. (2024)

Inter-organizational information collaboration Khan et al. (2019); Wagner & Agrawal (2014)

Participation of civil society and non-governmental

R Meerow & newell (2019); Warsame et al. (2024)
organizations in response plans
Private sector engagement in resource and service Altun & Goldiken (2019); Lahiri et al. (2021); Abraham et
Public-private part- provision al. (2024)
hi
nership Public-private partnership agreements David Swanson & Smith (2013); Ritchie & Rosado (2024)
Public education and av:/j;r;ess in disaster manage- Meerow & newell (2019); Obiegu & Obiegu (2024)
Budget allocated to disaster management Kusumasari et al. (2010); Samad et al. (2025)
Government incentives for preparedness and Yang et al. (2024); Altun & Goldiken (2019)
Government sup- mitigation
t I L
po Regulatory and legislative sup_port for post-disaster Kusumasari et al. (2010); Abdul et al. (2024)
reconstruction
Government-backed disaster insurance Carlin et al. (2014); Abraham et al. (2024)
Comprehensive preparedness and response plan Carlin et al. (2014); Abdul et al. (2024)
Strategic planning Alignment of plans with risk assessments Yang et al. (2024); Serafin (2019)
Periodic review and revision of plans Herschperger et al. (2019); Ezeonu et al. (2024)
Documentation and analygs of lessons learned from Samad et al. (2025); Larsen & Froepon (2018)
past disasters
Continuous improve-  Implementation of feedback and corrective action Huang et al. (2025); Tang et al. (2019)
ment processes
Periodic quality management audits Huang et al. (2025); Rabeta et al. (2018)
Emergency response time Larsen & Froepon (2018); Ezeonu et al. (2024)
Rapid deployment/dispatch of personnel and equip-  Kamhar et al. (2016); Soltani et al. (2025); Jahromi Rajabi
Response speed and ment & Keshavarzfard (2025)
safety preservation

Casualty and damage reduction rate Yahyayi & Bozorgi-Amiri (2019); Ritchie & Rosado (2024)

Satisfaction level with search and rescue operations Bl [Pl Ezeorz;oeztsa)l. Aoz I T el
Diversification of emergency financial resources Huang et al. (2025); Warner et al. (2003)
Access to financial

Rapid access to funds during emergencies Yang et al. (2024); Sividza & Shava (2020)
resources

Transparency in resource allocation Samad et al. (2025); Sividza & Shava, 2020)
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Table 3. SSIM of the study
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Factor

Cl1 c2 c ca C5 Cé Cc7 Cc8 c

Policy framework (C1)
Commitment of involved organizations (C2)
Transparency and information sharing (C3)

Public-private partnership (C4)
Government support (C5)
Strategic planning (C6)
Continuous improvement (C7)
Response speed and safety preservation (C8)

Access to financial resources (C9)

Vv \ \"
Vv A
A

Based on the findings presented in Table 6, all Q2 values
of the model fall within the strong range, indicating sub-
stantial predictive relevance for the model. Furthermore,
the R2 values demonstrate a strong explanatory power
across the endogenous constructs. The global model fit
was evaluated using the standardized root mean square
residual (SRMR) index. This index ranges from 0 to 1,
where lower values represent better model fit. In other
words, higher factor loadings and regression coefficients
bring the SRMR value closer to zero. The established
threshold for this index is 0.08 (8%); an SRMR value of
0.08 or lower indicates acceptable model fit, whereas val-
ues exceeding this cut-off point reflect poorer fit (Platt,
2018). In this study, the SRMR was calculated as 0.038
for the saturated model and 0.079 for the estimated mod-
el, both confirming a satisfactory and acceptable overall

fit for the research model. To establish statistical signifi-
cance, the t values for all structural paths must exceed
the critical threshold of 1.96 at the 95% confidence level
(Malekinejad & et al, 2020). In this study, all obtained t
values for the hypothesized relationships surpassed this
threshold, confirming significant relationships among the
research dimensions. Table 7 presents the path coeffi-
cients (B), t values, and effect sizes of these relationships.

Figure 3 illustrates the fitted conceptual model of the
study, displaying the path coefficients, t statistics, and fac-
tor loadings. The values inside the parentheses represent
the t statistics, while the values outside the parentheses
denote the path coefficients.

Table 4. Level partitioning of factors affecting the implementation of quality management in natural disasters and crises

Factors Reachability Set Antecedent Set Intersection Set Level
1. Policy framework (1,2,3,4,7,8) (1,6) (1) Level IV
2. Commitment of involved organizations (2,3,4,7,8) (1,2,4,5,6,9) (2,4) Level Il
3. Transparency and information sharing (3,7,8) (1,2,3,4,5,6,7,9) (3,7) Level I
4. Public-private partnership (2,3,4,7,8) (1,2,4,5,6,9) (2,4) Level Il
5. Government support (2,3,4,5,7,8,9) (5, 6) (5) Level V
6. Strategic planning (1,2,3,4,5,6,7,8,9) (6) (6) Level VI

7. Continuous improvement (3,7,8) (1,2,3,4,5,6,7,9) (3,7) Level Il

8. Response speed and safety preservation (8} (1,2,3,4,56,7,8,9) (8) Level |
9. Access to financial resources (2,3,4,7,8,9) (5,6,9) 9) Level IV

Saffari Darberazi., et al. Designing a Structural Model of Factors Affecting the Establishment of Quality Management in Natural Disasters. (2026). DMKP. 16(2), 344-379.
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Figure 2. Framework for the implementation of quality management in natural disasters and crises

Following the validation and structural fit assessment of
the proposed model, a detailed analysis of the resulting
structure becomes feasible. Accordingly, using the data
from Table 3, the driving power and dependence power
of each identified factor were determined. Driving power
reflects the extent to which a factor influences other com-
ponents, whereas dependence power indicates the degree
to which it is influenced by other factors. Given the nine
identified factors, the maximum possible value for both
driving and dependence power is 9; that is, each factor
can influence or be influenced by up to nine factors within
the system. Figure 4 shows the micmac matrix for the
research factors, where driving power is plotted along the
vertical axis (Y-axis) and dependence power along the
horizontal axis (X-axis).

Based on the results obtained from the MICMAC analy-
sis, the identified factors are classified into four primary
clusters:

Independent cluster (drivers): Factors 1 (policy frame-
work), 5 (governmental support), 6 (Strategic planning),
and 9 (access to financial resources) fall into this quad-
rant. These factors exhibit high driving power and low de-
pendence power, meaning they exert the most substantial
influence on other components while remaining relatively
unaffected themselves.

1. Dependent cluster: Factors 3 (transparency and in-
formation sharing), 7 (continuous improvement), and
8 (emergency response speed and safety assurance) are
located in this quadrant. These factors are primarily in-
fluenced by other variables and possess limited influence
within the system.

2. Linkage cluster: Factors 2 (commitments of involved
organizations) and 4 (public-private partnership) are po-
sitioned in this quadrant. These factors play a mediating
role and are characterized by simultaneously high driving
and dependence powers.

3. Autonomous cluster: Notably, the autonomous cluster—
which typically encompasses factors with both low driving
and dependence powers—remained empty in this study.

4. This distribution indicates that the established struc-
tural framework demonstrates strong systemic cohesion
and meaningful interactions among its core components.

Conclusion

Natural disasters worldwide claim thousands of lives
annually and impact millions more. Concurrently, post-
disaster crisis management is recognized as the most criti-
cal component of the disaster management system. This

Saffari Darberazi., et al. Designing a Structural Model of Factors Affecting the Establishment of Quality Management in Natural Disasters. (2026). DMKP. 16(2), 344-379.
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Table 5. Validity and reliability assessment of the structural model

Factor Indicator Fact(?r (LR AVE Cronbach’s o Comr')95|te Reli-
ing ability (CR)
Formulation of macro-level disaster 0.894
management policies ’
Policy framework Precise definition of responsibilities 0.902 0.806 0.879 0.926
and authorities
Muln-level.gov.ernance 0.897
coordination
Operational re.adl.ness level of 0.904
organizations
Commltmerﬁ of involved AIIoca.tlon of human and 0.893 0.803 0.878 0.925
organizations equipment resources
Existence of.a. well-defined 0.892
accountability structure
Open accgss to rlsk_ and disaster 0.896
information
Transparency and informa- Continuous updating of Early
tion sharing Warning Systems (EWS) 0.895 0.786 0.864 0.917
Inter-orgamzahonal_mforma‘non 0.869
collaboration
Participation of civil society and
. 0.878
NGOs in response plans
Private sector engagement in 0.883
Public-private partnership resource.an serwc.e pr<?V|S|on 0.770 0.901 0.931
Execution of Public-Private 0.865
Partnership (PPP) MOUs ’
Public education in disaster 0.885
management
Budget allocated to disaster 0.864
management
Government incentives for
reparedness and mitigation 0.874
Government support p p & . 0.776 0.904 0.933
Legislative support for post-disaster
. 0.909
reconstruction
Governmgnt—backed disaster 0.876
insurance
Comprehensive preparedness and 0923
response plan
Strategic planning A T e 0.891 0.815 0.886 0.930
assessments
Periodic review and revision of 0.895
plans
Documentation and analysis of
. 0.891
lessons learned from past disasters
Continuous improvement  MPlementation of feedback and 0.904 0.792 0.896 0.920
corrective action processes
Periodic quallty.management 0875
audits
Emergency response time 0.856
Rapid deployment of personnel
. 0.891
Response speed and safety and equipment
. . 0.792 0.912 0.939
preservation Casualty and damage reduction
0.905
rate
Satisfaction level Wlth. search and 0.908
rescue operations
Dlvers.lﬁcat!on of emergency 0.904
financial resources
Access to financial re- Rapid access to fu_nds during 0.883 0.799 0.874 0923
sources emergencies
Transparency in resource allocation 0.895

AVE: Average variance extracted.
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Table 6. Assessment of structural model fit criteria for endogenous variables

Construct R? Q?
Policy framework 0.819 0.625
Commitments of involved organizations 0.846 0.643
Transparency and information sharing 0.841 0.626
Public-private partnership 0.871 0.631
Governmental support 0.756 0.552
Continuous improvement 0.824 0.619
Emergency response speed and safety assurance 0.856 0.637
Access to financial resources 0.800 0.607

study aimed to develop a framework for the effective im-
plementation of quality management during natural disas-
ters. Accordingly, nine critical factors influencing quality
during natural disasters were identified. These factors
were structured into a paired-comparison questionnaire
and distributed to 13 experts from the National Disaster
Management Organization to evaluate mutual direct and
indirect influences. Using the ISM technique, the nine
identified factors were structured across six hierarchical
levels. Subsequently, partial least squares (PLS) SEM
was applied to evaluate and validate the structural model.

The validated structure indicates that strategic planning
serves as the foundational cornerstone for deploying qual-
ity management. Consequently, establishing robust frame-
works for the more efficient strategic management of nat-
ural disasters significantly facilitates the transition toward
total quality management. Effective strategic planning
ensures that governmental support is delivered to disaster-
affected populations in the most efficient manner. Specifi-
cally, the strategic dimension can be strengthened through
comprehensive preparedness and response plans, the
alignment of operational plans with risk assessments, and

Table 7. Results of path coefficients, t statistics

Relationship Direction Path Coefficient  tStatistic  Effect Size Result
Strategic planning - Governmental support Direct 0.869 29.020 3.095 Confirmed
Continuous improvement - Emergency response speed Direct 0377 5919 0.201 Confirmed
and safety assurance
Commitments of |nv9|ved organizations - Continuous Direct 0.290 3.494 0.089 Confirmed
improvement
Commitments of |nv9Ived org.anlzatlo.ns - Transparency Direct 0.456 5151 0.244 Confirmed
and information sharing
Governmental support - Access to resources Direct 0.894 36.812 4.000 Confirmed
Governmental support - Policy framework Direct 0.905 42.825 4512 Confirmed
Access to resources - C_om_rmtments of involved orga- Direct 0673 9.057 0.720 Confirmed
nizations
Access to resources - Public-private partnership Direct 0.585 9.152 0.652 Confirmed
Transparency and information sharing > Emergency Direct 0573 3.056 0.466 Confirmed
response speed and safety assurance
Public-private partnership - Continuous improvement Direct 0.638 7.924 0.430 Confirmed
Public-private par‘tnershlp - Tr.ansparency and informa- Direct 0.484 5670 0.275 Confirmed
tion sharing
Policy framework - Comrgétr:\;ents of involved organiza- Direct 0273 3.414 0118 Confirmed
Policy framework -> Public-private partnership Direct 0.380 5.585 0.275 Confirmed
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Figure 3. Conceptual research model with t statistics, path coefficients, and factor loadings

periodic policy reviews. This foundation paves the way
for an appropriate policy framework and disaster budget
allocations. Governmental support—derived from over-
arching macro-level strategies—acts as the catalyst for se-
curing financial resources and establishing policy frame-
works. With supportive policy frameworks and financial
resources in place, both public-private partnerships and the
operational commitments of involved organizations can
materialize effectively during unforeseen natural crises.
Furthermore, the structural model demonstrates that pri-
vate-public collaboration and institutional commitments
foster continuous improvement in relief operations and
enhance information transparency and sharing, which are
paramount for rapid and timely disaster relief. Ultimately,

this structural framework accelerates emergency response
speed for affected individuals, fundamentally embodying
quality management in disaster response operations.

The findings from the ISM technique—emphasizing hier-
archical priorities and factor interactions within crisis man-
agement systems—align closely with the findings of Fuller
(2020) and Mudgil et al. (2020), who underscored the multi-
dimensional and networked roles of human, structural, and
technological factors in effective crisis response. Moreover,
the placement of fundamental drivers in the independent clus-
ter aligns with Suresh et al. (2019) and Taghizadeh-Hesary et
al. (2021), highlighting the role of qualitative infrastructure
and organizational agility in humanitarian operations.

Independent cluster
1,5,6,9

Linkage cluster
2,4

Autonomous cluster

Dependant cluster
3,7,8
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On the other hand, partial least squares (PLS)-SEM
confirmed the strong causal relationships among key
variables. These results corroborate the findings of Madu
et al. (2014), who demonstrated the essential role of qual-
ity management in humanitarian relief supply chains via
causal modeling. The robust fit of the structural model is
also consistent with studies, such as Malekinejad et al.
(2020) and Talaei et al. (2022), which utilized integrated
ISM—SEM approaches to analyze hierarchical structures
and causal paths across various managerial domains. Fur-
thermore, recent studies including Huang et al. (2025)
and Yang et al. (2024)—which examined the role of
emerging technologies and artificial intelligence in en-
hancing resilience and decision-making during emergen-
cies—indirectly corroborate our findings, particularly
regarding the positioning of these factors within higher
levels of the ISM hierarchy. This consistency demon-
strates the depth of the present analysis and its alignment
with modern research trends.

The driving-dependence power analysis revealed that
no factor fell into the autonomous cluster. Autonomous
variables typically exhibit weak driving power and low
dependence; because of their minimal interconnected-
ness, they are often candidates for exclusion from struc-
tural models. However, in this study, rigorous literature
synthesis and targeted variable selection ensured that all
factors landed in active clusters, confirming the structural
validity and cohesion of the proposed model:

e Dependent cluster: Variables including transparency
and information sharing, continuous improvement, and
emergency response speed and safety assurance are situ-
ated in this quadrant. Characterized by low driving power
and high dependence, these components act primarily as
system outcomes—shaped by other variables with lim-
ited reciprocal influence. Achieving these outcomes relies
directly on the successful execution of key driver factors.

o Independent cluster: Factors, such as policy frame-
work, governmental support, strategic planning, and
access to financial resources occupy this quadrant. Ex-
hibiting high driving power and low dependence, these
elements represent the fundamental pillars of the model.
The overall success of the system heavily depends on
these foundational factors; neglecting them introduces
substantial operational risks to disaster response.

e Linkage cluster: Factors including the commitments
of involved organizations and public-private partnership
are located in this quadrant. Characterized by both high
driving power and high dependence, these variables are
highly sensitive and volatile. Any disruption or improve-

Summer 2026. Vol 16. Issue 2

ment in these components propagates feedback loops
across the entire system. Consequently, agile and proac-
tive governance of these linkage factors is essential to
maintaining overall system stability.

Recommendations

Based on the findings of this study, natural disaster man-
agement requires a fundamental restructuring of organi-
zational frameworks, decision-making processes, and
inter-agency collaborations. Enhancing efficacy across all
disaster management phases—prevention, preparedness,
response, and recovery—necessitates evidence-based
policy formulation and synchronized coordination among
various governance bodies. To this end, the following
practical and managerial recommendations are proposed:

1. Reforming budgetary mechanisms and inter-agency
coordination: Government administrators and executive
bodies are urged to establish modern resource allocation
mechanisms, reduce bureaucratic bottlenecks, and ex-
pand digital infrastructure for cross-sector data integra-
tion. These measures will facilitate agile and effective
decision-making under crisis conditions. In addition to el-
evating the quality of relief services, such initiatives will
significantly bolster institutional resilience against natural
hazards.

2. Strengthening foundational policy dimensions and
financial resources: Given the pivotal role of policy
frameworks, governmental support, strategic planning,
and access to capital, national disaster management agen-
cies should place particular emphasis on realigning these
foundational components. Formulating risk-informed,
macro-level strategies, establishing preventive contingen-
cy funds, and expanding disaster risk insurance coverage
will ensure the structural coherence and long-term sus-
tainability of the total quality management system.

3. Establishing an integrated system for evaluation and
information transparency: Designing and deploying a
centralized digital platform to continuously evaluate relief
agencies’ operational performance, capture institutional
lessons learned, analyze feedback, and disseminate real-
time crisis data is critical. Interfacing seamlessly between
national and municipal entities, such a platform will sub-
stantially improve the operational velocity of relief logis-
tics and enhance public trust and satisfaction.

4. Fostering multi-sectoral governance and public—pri-
vate partnerships: Recognizing the critical position of
institutional commitments and public—private synergy
as linkage factors, multi-tiered coordination commit-
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tees (at national, provincial, and local levels) should be
institutionalized. Incorporating government authorities,
humanitarian relief organizations, private enterprises, and
non-governmental organizations, these frameworks can
streamline role delegation, foster collaborative networks,
resolve inter-organizational conflicts, and optimize shared
resource governance during crisis response.

The conceptual model and empirical insights established
in this study open several promising avenues for future
inquiry within disaster quality management. Scholars can
extend the theoretical boundaries of this framework and
enhance its applicability through the following directions:

1- Future research could integrate this conceptual model
with emerging technologies, such as geographic infor-
mation systems, artificial intelligence, or data-driven
platforms, to develop decision support systems for crisis
managers. This integration could improve the operational
effectiveness of the model in the field.

2- Given the importance of public-private partnership as
a linkage factor in the model, researchers could investi-
gate in future studies the role of components such as so-
cial capital, public trust, and community-based capacity
in improving participation in the relief process. This study
could lead to providing non-budgetary solutions in crisis
quality management.

3- It is suggested that the efficiency and dynamism of
the model be examined through comparative research
across different types of natural disasters. This would help
identify the strengths or weaknesses of the model when
facing the specific characteristics of each type of disaster
and could lead to the development of specialized versions
of the model for specific types of crises.

4- Tt is suggested that in future research, the system dy-
namics methodology be used to analyze the long-term
interactions among the model’s factors. This approach
allows for the simulation of various scenarios over time
and helps decision-makers better understand the effects
of time delays, feedbacks, and non-linear relationships
between the model’s components to plan more effective
strategic interventions.
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3. Interpretive Structural Modelling (ISM)
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