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ABSTRACT

The purpose of this paper is to assess the challenges and opportunities in the organisational arrangements for disaster
preparedness during the Hajj pilgrimage in Saudi Arabia. This paper explores the complexities of managing disaster risks
during this mass gathering event, focusing on operational frameworks, stakeholder coordination, and the integration of
modern technologies. This research was undertaken from a secondary approach and analysed existing literature, government
reports, and past incident case studies for Hajj. It evaluated inter-agency coordination, health preparedness, and technology
use for the management of risks and how disasters could possibly improve response during the pilgrimage period. The major
challenges that really come forth comprise but are not restricted to the following: poor inter-institutional co-operation; very
little application of some digital technologies; and impeding the rich social and cultural diversity regarding the stakeholders
under consideration. On the contrary, available opportunities would include the following areas: better disaster simulation,
improvement in public health strategies, and efficient crowd control and emergency response operations by using
technology. The report presented some recommendations on enhancing organizational arrangements for disaster
preparedness during Hajj. It includes creating a centralized command structure, investing in integrating technology, offering
cultural competency training for stakeholders in more disaster simulation exercises to boost operational readiness. This
working paper uniquely reflects the study of preparedness for disaster in the Hajj pilgrimage in operational management
challenges as well as opportunities for improvements. Findings and recommendations are useful for other large-event
management and disaster preparedness exercises across the world.
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1. Introduction Disaster preparedness during Hajj has never been a new
concern. Looking back at history would somewhat remind us
of the Mina tunnel tragedy of 1990 that ended up claiming
more than 1,400 lives. Such past incidents accentuate the need
for a well-planned and executed disaster management plan
(Memish et al., 2012). In fact, today, Saudi Arabia is a long
way advanced in the development of its disaster preparedness
policies, benefiting from lessons learned from the past
experience (Abdulrahman and Rahman, 2018). The Kingdom
now has an array of governmental and non-governmental
agencies that would respond to emergencies and provide
healthcare and safety measures, ensuring security during the
pilgrimage (Alzeer et al., 2019). However, there are still
challenges in coordination among government agencies,
communication barriers, and the need for comprehensive
training for personnel to respond to disasters. A current factor
in disaster preparedness for the Hajj is the fact that the number

Hajj is the annual pilgrimage that takes place in Saudi
Arabia and is one of the major events worldwide where
millions of Muslims from all over the world come to the holy
cities of Mecca and Medina in different cultural and
geographic contexts. Leaving aside the religious value of Hajj,
it denotes an act of incorporating the values of unity, faith, and
exchange of cultures among Muslims and across the world
(Hassan & Wibisono, 2020). However, such high influx
causes unique challenges like disaster management and
preparedness, and response. The congregation of so many
people at one point increases a range of emergencies,
including stampedes, fires, medical emergencies, natural
disasters, and many others, which may worse happen (Almalki
etal., 2018).
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of pilgrims has increased rapidly, outpacing the infrastructure
and emergency response capabilities (Hassan et al., 2021).
The Saudi government has formulated certain policies and
strategies toward making better the safety of the Hajj:
establishing a National Center for Disaster Management and
emergency response plans with Hajj-special needs (Fawzy et
al., 2020). However, it depends on the successful integration
of resources and communication systems, as well as the
collaboration of stakeholders, who have all been previously
poorly addressed.

Because the organizational arrangements for disaster
preparedness for Hajj are rather complicated, an evaluation of
existing policies and practices is necessary. Learning the
obstacles and opportunities within the existing entry mode
will help develop areas of improvement and innovation. The
working paper will study disaster preparedness policies
related to the Hajj vis-a-vis the organizational arrangements
for implementing these.

1.1. Research Objectives

The specific goal of this working paper is to critically
evaluate the organizational arrangements for disaster
preparedness in the Hajj and assess both challenges and
opportunities. Specifically, the research aims to achieve the
following objectives:

e Review of existing literature concerning disaster
preparedness in the context of large-scale events,
with specific references to Hajj.

e Assessment of current policies and strategies of
Saudi authorities toward managing disaster risk
during Hajj.

e Determination of the major challenges faced by
stakeholders in implementing disaster preparedness
actions.

e Discussion of opportunities for enhanced
collaboration among the agencies involved in
disaster management for Hajj.

e Formulating proposals for the improvement of
organizational arrangements and overall strategies of
disaster preparedness for future Hajj seasons.

1.2. Significance of Study

It is important research in several ways. First, it adds to
what we know about disaster preparedness in general, but
particularly the special characteristics of that phenomenon in
the context of large-scale religious events. This paper will
delve into practical challenges and opportunities around Hajj
and glean lessons for policymakers, practitioners, and scholars
alike. In addition, the outcome of this research is brought
under the supporters of different countries apart from Saudi
Arabia which are organizing large events such as these, in
having similar issues with other countries regarding disaster
management. The study, moreover, would enable the insight
concerning those dynamics which would lead such
organizations towards preparedness for any disaster. Working
would also highlight issues like stakeholder collaboration,
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better and effective communication, and resource allocation.
Such an effort will identify best practices and lessons learned
from past experiences in attempting to develop actionable
recommendations that could enhance Hajj and other such
events in the future concerning preparedness strategies against
disasters' occurrences (Al-Surih and Khan, 2020).

Finally, this will evolve into a critical need for improved
disaster preparedness as climate change, population increase,
and urbanization affect the world more than ever before. This
paper will thus serve that purpose of contribution with respect
to the evaluation of challenges and opportunities that exist in
organizational arrangements for disaster preparedness during
Hajj. By analyzing existing policies and practices, this study
will aim to catalyze improvement into the systems to ensure
the lives and well-being of millions of pilgrims are safe during
one of the most important religious observances globally.

2. Literature Review

The challenge of disaster preparedness is most prominently
featured in the year-round Hajj pilgrimage experience. This is
because it assesses the very huge number of participants, their
heterogeneities, and allows for the generalization of different
types of natural or man-made disasters. This literature review
critically examines the research conducted so far on disaster
preparedness in relation to Hajj from several fields and
subjects, such as public health, disaster risk management,
crowd control, and learned lessons from mass gatherings. The
research study intends to indicate opportunities and challenges
in organizational arrangements for disaster preparedness
during the course of Hajj events, and this will contribute to the
next sections of this working paper (AbdulRahman I, & Al-
Saidi, M, 2020). Hajj has always made a unique contribution
towards the emergence of disasters. The largest scale
participation with diverse attendees reinforces the fact that
both natural and human-made disasters can take place. This
critical literature review appraises what research has been
done on disaster preparedness at Hajj, considering areas such
as health concerns, disaster risk management, crowd control,
and indeed various lessons from other mass gatherings (Al-
Harbi et al., 2019).

Articulate future functions and proclivities in the
organization of disaster preparedness arrangements during
Hajj that will yield information to the rest of this work are
included here. Annual pilgrimage to the Hajj raises challenges
about preparedness for disasters. This is because they assess
not only the very large numbers of participants but also the
various nationalities of such people taking part, and also the
generalization that can be made in respect of natural or man-
made disasters. This literature review critically examines
research done to date on disaster preparedness in relation to
Hajj, using a variety of fields, including public health, disaster
risk management, crowd control, and lessons learned from
other mass gatherings. This research intends to identify
opportunities and challenges in terms of organizational
arrangements for disaster preparedness during Hajj events,
which will contribute to the rest of this working paper.
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Disasters have always been drawn nearer by Hajj.
Participation in a naturally eh huge number of crowds with
heterogeneous nationalities gives a typology of generalization
that can be made about both natural and human-made
disasters. This considered literature review has thus critically
assessed the benchmark research conducted on disaster
preparedness concerning Hajj by looking into several fields
and subjects like public health, disaster risk management,
crowd control, and learned lessons from mass gatherings.
Future functions and proclivities in the organization of
disaster preparedness arrangements during Hajj will be
articulated, which would contribute to the rest of this work.

2.1. Basics of Theory Above Disaster Preparedness and
Risk Management.

The theoretical framework on disaster preparedness at mass
gatherings rests on a wider theory about disaster risk reduction
and associated resilience (Tierney, 2014) (Jamal and Ismail,
2020).. United Nations Office for Disaster Risk Reduction as
well insists that proactive risk management approaches be
entailed in preparedness, response, and recovery phases
(UNDRR, 2015). Such comprehensive DRM strategies must
also apply to the government and related agencies in the
context of Hajj. This is because the pilgrimage receives over
two million pilgrims annually (Memish et al., 2014). The
dynamic and high-density Hajj environment requires a
disaster response plan that combines both anticipatory risk
reduction measures and adaptive capacity-building to deal
with unforeseen events (Twigg, 2015).

However, crowd management theories also provide critical
support to disaster preparedness during mass gatherings.
Helbing et al. (2000) introduced the notion of "crowd
turbulence" as a risk factor during high-density events such as
Hajj. However, these authors warned that disaster
management strategies should include all efforts to prevent
such sensitive crowd dynamics by real-time monitoring as
well as predictive analytics and responsive crowd control
measures. In this theory, it indicates the need for decision-
making on data in reducing disaster incidence in Hajj.

2.2. Theoretical Foundations of Disaster
Preparedness and Risk Management

Conceptual frameworks for disaster preparedness during
mass gatherings come from broader theories on disaster risk
reduction (DRR) and resilience (Tierney, 2014). UNDRR
highlights the proactive measures of the risk management
approaches which are incorporated in preparedness, response,
and recovery phases (2015). For government agencies related
and the government of Saudi Arabia, comprehensive disaster
risk management (DRM) strategies must apply and cover Hajj,
as the pilgrimage receives over two million pilgrims every
year (Memish et al., 2014). The above dynamic high-density
environment of Hajj calls for a disaster response plan that
incorporates both anticipatory risk reduction measures and
adaptive capacity building to deal with unforeseen events
(Twigg, 2015).
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Crowd management theories also provide critical support
to disaster preparedness during mass gatherings. Helbing et al.
(2000) put forward the term "crowd turbulence™ as a risk
factor during high-density events such as Hajj. The authors
outlined that disaster management strategies should include all
possible ways of preventing the onset of crowd turbulence
through real-time monitoring, predictive analytics, and
responsive crowd control measures. The important aspect
highlighted by this theory of data-driven decision making is
that it provides a basis for disaster risk mitigation during Hajj.

2.3. Public Health Preparedness during Hajj

For public health preparedness, it is important that it fits
into disaster management during the Hajj pilgrimage, where it
is expected that the public density in confined spaces will
enhance the likelihood of disease outbreaks and other health
emergencies (Shafi et al., 2016). The Saudi Arabian Ministry
of Health (MoH) has greatly put investment into the public
health systems geared towards preventing and managing
health emergencies in the Hajj by mobile health units,
advanced epidemiological surveillance, and rapid response
teams (Memish et al., 2017). However, the biggest challenge
lies within coordination of such public health initiatives with
the other elements of disaster preparedness, including those of
crowd control and emergency medical services (Hashim et al.,
2016). An integrated approach to public health disaster
preparedness during Hajj is recommended by multiple studies.
The article considers the GHSA that might be grasped by
Saudi Arabia to strengthen its preparedness and
responsiveness to disease outbreaks in mass gatherings (Khan
et al., 2017). The authors claim that public health disaster
preparedness should include post-event health care access for
pilgrims, along with handling immediate health threats such
as infectious diseases, to address long-term health outcomes.
This is consistent with the call by Ebrahim and Memish (2018)
to establish a transnational health risk mitigation plan through
a cross-border health coordination system that addresses the
transnational health risks posed by Hajj.

2.4. Crowd Management and Control
Strategies

Management of mass gatherings is one of the most critical
issues in the disaster preparedness for Hajj considering
historical events such as the Mina stampede in 2015, which
displaced over 2000 lives (Fouda et al., 2017). A successful
crowd management approach must consider the cultural,
logistical, and spatial dynamics specific to the Hajj
environment (Helbing et al., 2007). Many research
publications focus on how technology can be deployed for
crowd management, including the wuse of real-time
surveillance systems, Al analytics in operation, and intelligent
crowd management barriers (Al Nammari et al., 2015). These
technologies should work with the prediction of crowd
movements and their intervention shortly before dangerous
situations arise such as bottlenecks or stampedes.

Behavioural analysis is highlighted in Silva et al.'s (2016)
research as necessary for the management of crowd risks.
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They recognize specific human behaviours that relate crowd
disasters: panic reactions, conformity to groups, and lack of
orientation to the environment. Understanding such
behavioral aspects can inform effective crowd control
measures within the Hajj context. In addition, Still's (2014)
work introduces the concept of crowd risk analysis: the
modeling of crowd dynamics to identify hazards arising from
crowd behavior before they occur. This is quickly being
integrated into strategies for preparing Hajj disasters,
especially through Al and machine learning technologies that
simulate movement within crowds (El-Haddad et al., 2018).

2.5. International Collaboration and Data
Sharing

Given that Hajj is a global event, with pilgrims from over
180 countries traveling to Saudi Arabia, international
collaboration is of utmost importance for disaster
preparedness. Several studies show how the sharing of health
and security information between Saudi Arabia and overseas
partners could manage public health threats and large crowds'
control (Memish et al., 2019). COVID-19 is one such recent
phenomenon that demanded the worldwide collaboration
never seen before to ensure security and safety of pilgrims
(Shafi et al., 2020). The World Health Organization (WHO)
has really helped by coming out with guidelines that would
help in management of health risks in mass gatherings (WHO,
2019).

This work proves the relevance of the pre-departure health
checks and vaccinations for the pilgrims in a more
international public health approach towards Hajj carried out
by Gautret et al. (2017). Such processes are coordinated
through bilateral agreements between Saudi Arabia and the
sending countries prior to the exposure of health risks in Saudi
Arabia to the pilgrims. The authors show the involvement of
international organizations such as MSF in the support of
Saudi Arabia's public health emergency management during
Hajj events owing to the large scale of a health emergency.

2.6. Policy and Governance in Hajj Disaster
Preparedness

Disaster preparedness management during Hajj has been
centralized in a shared governance system of the Saudi
government, which is actively represented by the Ministry of
Hajj and Umrah, the Ministry of Health, and the Saudi Civil
Defence (Memish et al., 2019). This centralization facilitates
coordination across various sectors such as health, security,
and transportation in strate- gizing disaster preparedness;
however, many researchers argue that centralization causes
limited flexible disaster response efforts (Alotaibi & Youssef,
2019). Proponents of decentralized governance criticize the
centralized governance system for its little decentralization in
decision-making for the local government (Alahdal et al.,
2020). Municipal governments are local authorities whose
role alongside other community organizations is critical in
ground implementation of disaster preparedness plans. The
problem, however, arises with the existing incoherence
between national-level disaster policies and local-level
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implementations, leading to delays and inefficiencies from
disaster responses (Kapucu et al., 2010). To address the above
issue, scholars such as Comfort (2007) have proposed a model
of governance in which state coordinated activities are
integrated with decentralized decisions at the local level.

2.7. Lessons from Other Mass Gatherings

Comparative studies on disaster preparedness for other
mass gatherings, such as Olympics, FIFA World Cup, and
Kumbh Mela, serve as good lessons for Hajj (Ziakas &
Boukas, 2012). For instance, in relation to Kumbh Mela, the
government has deployed decentralized disaster management
with the local administration in charge of all emergency
responses (Liu, 2015). It is contrary to what happens during
Hajj based on centralized command structure used in disaster
management and some scholars argue that decentralization
makes disaster management adaptable and responsive to
challenges in real time (Tierney, 2014). On the contrary, some
experts warn that decentralization may lead fragmentation and
poor cooperation among agencies (Kapucu, 2006). Such
analysis would create the much-needed university effort to
strengthen networks for disaster-risk reduction during such
mass gatherings as the Hajj (Ziakas & Boukas, 2012). The
Olympics have developed sophisticated risk management
frameworks that could be integrated with public health,
security, and crowd management (Boyle & Haggerty, 2012).
These frameworks could be drawn and adapted accordingly to
the Hajj, especially for preparedness in a disaster concerning
real-time data analytics and the inclusion of Al technologies
within its paradigm (Baker, 2014) and (Bakar, 2021).

3. Research Methodology

This research utilizes secondary methodologies in order to
study organizational arrangements for disaster preparedness
during Hajj. Secondary research encompasses the collection,
analysing, and synthesizing from existing sources such as
reports, academic articles, policy documents, and case studies.
This allows the research to understand the significant
concerns, assess existing frameworks, and propose evidence-
based recommendations.

3.1 Research Design

The study employs qualitative research design that is
thematically and comparatively analytical. Qualitative
research designs are particularly useful for addressing
complex topics like disaster preparedness; they allow
comprehensive probing of its patterns, structures, and
relationships, particularly through the prism of mass
gatherings. Thematic analysis reveals common themes across
a number of sources while generating comparative analysis
focused on how such themes emerge during analogous events
such as the Kumbh Mela in India or the Olympic Games. Such
kinds of comparisons highlight strengths and weaknesses of
the different approaches to disaster preparedness. They feed
into strategies for Hajj.The choice of secondary research is the
best among all because it provides access to a variety of
database. It is cost-efficient and an effective approach that
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collects as much information as possible from existing works
without needing new primary collection. It also steers clear of
the ethical and logistical challenges that come with having to
conduct primary data collection in delicate or large events
such as Hajj.

3.2 Data Collection

Secondary research refers to the process wherein existing
data are collected mostly from credible, relevant, and timely
sources. A diverse range of sources was systematically chosen
to give an overall view of disaster preparedness in Hajj. These
include academic literature, official reports, case histories, and
international guidelines. Peer-reviewed articles and other
academic publications exploring disaster preparedness, risk
management, and crowd control at mass gatherings contribute
to the body of knowledge on the topic. For example,
references include the following studies: Ahmed et al. (2017)
who examined cultural sensitivities regarding disaster
preparedness during Hajj, and Khan (2019), who identified
logistical strategies involved in disaster preparedness
management during Hajj.

Official reports from the Saudi Ministry of Hajj and
Umrah, Saudi Civil Defence, and WHO shed light on policies,
operational frameworks, and the public health strategies that
guide the disaster preparedness of the event. These documents
were critical for understanding the official stand on disaster
preparedness and management practices at Hajj. The records
of past incidents such as the Mina stampede of 2015 provide
invaluable lessons about former events and what challenges
the responders faced in managing disaster response.
Understanding such an event will identify the patterns and
discrepancies in the response mechanisms that will inform the
future preparedness plans. International guidelines, such as,
the Sendai Framework for Disaster Risk Reduction (UNDRR,
2015), and WHO Guidelines on Mass Gatherings, have also
provided best practices on disaster management in large-scale
events. These sources can help measure Hajj preparedness
against global standards. The selected data sources were
critically scrutinized for credibility, relevance, and timeliness.
Hence, any older or biased materials were excluded from the
study in order to maintain research integrity. This intensive
selection ended up with data that was current and accurately
represented the status quo on disaster preparedness at Hajj.

3.3 Data Analysis Approach

The secondary data analysis was implemented through a
structured and three-staged protocol. That is, the first stage of
thematic analysis involved analysing the data for recurring
themes and patterns. The approach was of prime importance
in finding out the burning issues in disaster preparedness in
Hajj, for example, stakeholder coordination, logistics-related
issues, and capacity building. A very dominant theme, which
emerged during the thematic analysis, is the role of the diverse
stakeholders (that is, government agencies, private sector
partners, and non-governmental organisations (NGOSs)) in
coordination. Coordination, after all, is critical in ensuring that
there is timely and effective response to a disaster. Thematic
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analysis also showed that disaster management planning must
carry a cultural sensitivity.

The second stage of the analysis was comparisons of those
prepared within HAJJ and those prepared for other mega
events such as the Olympic Games and Kumbh Mela. By
comparing these frameworks, the study elicited the best
practices of the events involved which could be forward-
adapted for Hajj,' says the report written in "e-paper" style.
Real-time crowd monitoring technology has been among
strategies identified in Kumbh Mela as those that can be used
in Hajj for better crowds control in critical areas.

It was at the third stage of analysis where the gap analysis
discovered gaps between existing disaster preparedness for
Hajj and international best practices. The focus of the gap
analysis would include areas like stakeholder coordination,
logistical infrastructure and incorporation of cultural
sensitivity into emergency planning. This analysis would
bring a very clear understanding of the improvement areas in
Hajj preparedness frameworks to be put forward to reach
global standards.

3.4 Key Analytical Themes

Thematic analysis revealed many essential subjects for
understanding the hurdles and windows open to disaster
preparedness during Hajj. One of the central themes sparks
from stakeholder coordination. The study revealed the critical
roles played by different organisations-gov, the Saudi Civil
Defence, the private sector partners, NGOs, etc. in disaster
preparedness management. The combined effectiveness of
these organisations while working towards creating a response
to a potential disaster will be most beneficial. Identifying clear
communications as well as clearly defined roles among
stakeholders are critical elements that contribute to successful
disaster management. Studies by Al-Omari et al. (2017) and
Ahmed et al. (2018) emphasise the essence of shared sense
between stakeholders as well as the necessity of efficacious
communication networks as they promote real-time decision-
making in the event of an emergency (Alotaibi and Youssef,
2019). The other theme came down to the logistical
arrangements, including things such as movements of people
during Hajj; crowd management, transportation, and
communications systems. The research found that it takes
elaborate logistics planning and very careful movement of
millions of people during Hajj to guard against chaos and
ensure safety. The need for proper crowd control measures
following the 2015 Mina stampede incident where not less
than 2,000 pilgrims lost their lives was magnified. This shows
the need for real-time monitoring and adaptation of plans in
changing conditions. Besides, it is transport efficient in order
to cater for the large volumes of people moving from critical
locations such as the holy sites of Mecca, Mina, and Arafat.

Another major theme was capacity building. Training the
personnel, adopting the new technologies, and infusing
disaster education into the preparedness process have all been
ascertained for the research. Continuous training and
simulation drills were well recognized to be essential in
ensuring that first responders are very effective in their work
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whenever it comes to the disasters. According to Wilson et al.
(2019), the realization of effective and coordinated response
by everybody in an emergency is dependent on capacity
building at all levels from government agencies to local
volunteers. Analysis further revealed resilience and
emergency response as crucial themes. One area is the focus
of Hajj on resilience of the health and medical services,
specifically in terms of mass casualty preparedness. It was also
assessed how, through the integration of disaster risk
reduction strategies such as those contained in Sendai
Framework (UNDRR, 2015), the system could build
resilience toward Hajj. As much as preparedness plans should
include the prevention of disasters, they should also aim at fast
recovery after any incidents occur. Finally, cultural sensitivity
was yet the other quite glaring theme. Considering the fact that
Hajj, integrated in healthy, also carries great religious
significance, the research called for appropriate culturally
respectful disaster management strategies. Communication
strategies, for example, should consider the differences found
in the pilgrims' linguistic and cultural backgrounds. These are
two of several studies focusing on the issue of cultural respect
by Khan (2019) and Ahmed et al. (2017) in terms of
disseminating emergency information to pilgrims.

3.5 Ethical Considerations

Albeit avoiding first-person  association through
participants, well unto ethical considerations, it had included
those within the research. This study achieved transparency
through the full, accurate citation of data sources to uphold
credible analyses. The APA citation style has been adhered to
throughout the whole study. Just as the research has also
objectively considered the strengths and weaknesses of the
data sources in such a way as to avoid bias and have a balanced
tile. In addition, cultural sensitivity is one of the major ethical
considerations. Given the very religious nature of Hajj,
findings and interpretations have been framed in such a way
that they will register respect and awareness for the cultural
and religious significance of the event.

3.6 Limitations of the Study

In the past, secondary research has made great strides, but
there are still certain boundaries that this research study cannot
cross. It views the already existing data, which may not cover
the full extent of disaster preparedness in the case of Hajj.
Some elements that are critical but exist in unpublished and
new reports may be considered inaccessible. In addition, the
data will not completely converge to the dynamics of an Hajj,
as those pertaining to different regions or contexts. This study
limited itself mostly to the organisational arrangements; and
while good, this can be complemented with thorough insights
at the individual level regarding individual behaviours and
psychological factors that could affect disaster preparedness.
This research methodology defines the method to conduct an
inquiry by secondary research on the organisational
arrangements for disaster preparedness during Hajj. The
methodology features thematic, comparative, and gap
analyses to determine the current frameworks, obstacles, and
means of improvement. This approach would provide an
exhaustive synthesis of existing literature for better content
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and give strong foundations for and

recommendations.

4. Research Findings and Discussion

findings

This section critically analyses findings derived from
secondary research and discusses their implications for
improving disaster preparedness during Hajj. The analysis is
structured around key themes: policy and legal frameworks,
stakeholder coordination, resource distribution, technological
integration, and socio-cultural considerations. These themes
align with the research objectives and address the research
questions comprehensively.

4.1. Policy and Legal Frameworks

Hajj disaster preparedness is dictated by a combination of
national and international policies for strategic planning and
risk reduction. For example, the Saudi government's National
Transformation  Program  (NTP) emphasizes strong
frameworks for disaster management. However, secondary
analysis found discrepancies concerning the alignment of
local policies with international standards, including the
Sendai Framework for Disaster Risk Reduction (UNDRR,
2015). These often end up with inconsistent execution and
clear pathways for cohesive strategies. One major finding is
the somewhat rigid nature of certain legal frameworks that
impede early emergency actions. Many legal stipulations, for
instance, require participation in hierarchical approvals,
delaying real-time resource deployments (Khan et al., 2022).
In contrast, examples of best practice from other mass
gatherings like the Olympics show that flexible legal
mechanisms enhance response agility.

4.2. Stakeholder Coordination

The effectiveness of all coordinating actors in disaster
preparedness during Hajj is palpable because this is a mega
event that mobilises different actors to get involved with the
activities. With this perspective, multi-agency collaboration
has improved significantly, and it involves mostly Saudi
authorities, international humanitarian organisations and
private entities (Alhazmi & Rahman, 2020). Joint exercises,
training initiatives between partner organisations have created
stronger ties between the stakeholders. However, even there
remain  some ambiguities concerning roles and
responsibilities. The absence of a common command structure
led to overlaps in service and, thus, conflicts during
emergencies (Rahman et al., 2021). The communication
delays between the agencies-were exacerbating the situation
during the 2015 Mina stampede-illustrated the needs for
centralised coordination.

4.3. Resource Distribution

Resource distribution is another critical aspect that planes
disaster preparedness. Evidence shows that the Saudi
government allocates immense resources for infrastructure,
medical facilities, and logistical systems, especially during
Hajj. These include investments in mobile hospitals,
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emergency vehicles, and water distribution systems for Hajj
(UNDRR, 2019). But disparity in resource allocation at
various sites remains a challenge. Supplemental areas receive
far less resource allocation as opposed to central Hajj zones,
resulting in inequities in service delivery. Such unequal
allocations can become very detrimental, especially to
vulnerable groups like elderly pilgrims. The use of resource
allocation algorithms like that in disaster-prone regions such
as Japan could streamline distribution and increase equity
(Tanaka, 2020).

4.4. Technological Integration

Technological advancements have completely innovated
the way of disaster preparedness for Hajj. Systems like the
Hajj Crowd Control Management System (HCCMS) have
made continuous tracking and predictive analytics the core
activity for efficient management of crowd movements. The
presence of these technologies results in a steep reduction in
stampedes and bottlenecks in high-risk lines (Al-Otaibi et al.,
2022). Challenge, though, still hounds the way all the
technological advancements have transformed Hajj.
Cybersecurity is one of the major challenges in a scenario
where everything is computerized. Simulated cyber-attacks in
2019 revealed vulnerabilities in the network infrastructure that
necessitate stronger the foundation of cyber-resilience
(Rahimi et al., 2020). In addition, frontline responders vary in
their digital literacy skills; hence, limiting the effective use of
technology in a crisis.

4.5. Socio-Cultural Considerations

These socio-cultural factors all affect the level of disaster
preparedness during the Hajj. The diversity of the pilgrims
coming from over 180 countries provides opportunities and
challenges. For instance, language barriers and cultural
differences disrupt communications and coordination during
emergencies (Hassan & Malik, 2021). Multilingual signs and
culturally tuned training for responders enhance inclusivity.
However, findings indicate variation in application across
sites. On one hand, the main pilgrimage routes have adequate
signage; on the other, it is found that peripheral places do not
feature this. This calls for more comprehensive socio-cultural
integration in disaster preparedness planning.

4.6. Examples and Best Practices

This example reflects what happened during the past Hajj.
For instance, during the 2019 Hajj, the Smart Pilgrim Initiative
was put to work in managing the crowd and shortening
response times in medical emergencies. However, this was the
same year that Mina suffered an uneven distribution of water
among pilgrims, bringing to light disparities in the distribution
of resources (Saudi Gazette, 2019). Show similarities by other
mass-gathering events, like the 2016 Rio Olympics, where
everyone is better able to understand how coordination among
integrated stakeholders promotes and legitimises adaptive
legal frameworks. Through real-time data sharing in between
agencies during the Rio Olympics, response times were
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reduced drastically, and it resulted in better overall efficiency
(10C, 2017)( Zaki, etal., 2017).

4.7. Theoretical and Practical Implications

Heavily intertwined policies and stakeholders into
resource-related disaster preparedness imply that complexity
needs holistic ways of managing. The findings, therefore,
underscore systems theory for disaster preparedness. These
findings have some practical actionable recommendations,
such as:

» Building a unified command structure for better

coordination with stakeholders.

» Improving resource allocation algorithms to correct

inequalities.

« Strengthening cyber security so that the digital

infrastructure could be protected.

Findings and discussion section intersperses the analysis of
preparedness for disasters at Hajj performatively to the
research questions as well as to the objectives. Huge
advancements have been made in technological integration,
coordination of stakeholders, and such. However, the second-
to-last point became policy inconsistency, unequal
distribution of resources, and sociocultural non-inclusiveness,
which need targeted interventions. Future strategies will focus
on adaptive governance, equitable distribution of allocation,
and holistic socio-cultural inclusiveness while enhancing
disaster preparedness for the Hajj.

5. Conclusion and Recommendations

5.1. Conclusion

This paper has subjected the organizational arrangements
for disaster preparedness during Hajj to critical analysis by
focusing on identifying key issues and promising
opportunities and strategies in managing this large scale of
religious event and time-specific nature. The secondary study
involved analyses of disaster management frameworks,
stakeholder coordination, and lessons learned from past events
where it became evident that disaster preparedness for Hajj
was very challenging with a multi-faceted approach requiring
collaborative participation. The study then proceeded to make
an effort to answer questions as follows:

1. What are the key organizational arrangements
currently in place for disaster preparedness during
Hajj?

2. How do these arrangements aggregate the overall

effectiveness of disaster management during the event?

3. What can be improved to better prepare for future

disasters in Hajj?

Research findings showed that although Islamic disaster
management frameworks had made strides, there were
challenges with respect to multi-stakeholder coordination;
resource allocation; and real-time decision-making. The
nature of organizational structures is fragmented because
different agencies operate independently, thereby leading to
inefficiencies in responding to emergencies. There had been a
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very well-ground centralized disaster management body, but
the effectiveness of the whole chain comprising of
governmental bodies, NGOs, religious organizations, and
local authorities still does not match.

Well, there is also a need to put proper infrastructure
and resources in line to deal with huge crowds,
especially when peak periods kick in, like during the
ritual of stoning the devil. Inadequacy in crowd
controlling measures, coupled with poor training for
the personnel on the ground, is basically what hinders
disaster preparedness efforts.

Moreover, the study shows that with the available
technology, including crowd management systems and
early warning systems, things are getting better, but it
does not present a clear understanding of how these
applications are being utilized. Not surprisingly, most
pilgrims are unaware of emergency protocols available
around them because there is little public education on
disaster preparedness.

Disaster preparedness arrangements in Hajj are
evolving in terms of organization; however, they do not
match the extent of the disasters that are likely to strike.
Increased integration of resources, effective
communication strategies, and stakeholder
coordination are key areas that can be addressed to
improve disaster management at this major event.

5.2. Recommendations

Improving Stakeholder Coordination For Hajj disaster
preparedness, the most urgent and critical
recommendation is to improve coordination among
several stakeholders. Because there is no unified
command, there are many inefficiencies and delays in
response to emergencies. A single, top-level
organization with clearly defined roles and
responsibilities would streamline operations, as all the
stakeholders are working toward a common goal. An
emergency operations center (EOC) could immediately
be proposed to have a unified representative from each
agency involved to allow for more effective real-time
decision-making.

Integrating Technology in Disaster Management The
use of technology, including maobile applications for
crowd management and real-time data-sharing
platforms, can improve disaster preparedness during
Hajj. However, the implementation of such
technologies needs to be more coordinated.
Developing a central digital platform that integrates
real-time crowd control data, weather forecasts, and
emergency protocols will enable rapid response during
crises. Additionally, expanding the use of drones for
crowd monitoring and surveillance could provide
valuable information on crowd density and movement,
allowing authorities to act proactively.

Enhancing Training and Capacity Building Continuous
training for all ground personnel and pilgrims is vital
for disaster preparedness. The training programs of
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Hajj-related personnel, including healthcare providers,
security guards, and volunteers, should be regularly
updated with the lessons learned from previous
incidents. There should also be more emphasis by
public education campaigns on making the pilgrims
aware of emergency protocols. These programs can
include educational materials before the pilgrimage
and interactive sessions on arrival in Mecca, focusing
on crowd safety, evacuation routes, and basic first aid.

Improving Infrastructure and Crowd Control Measures
Developing man’s physical infrastructure such as
adding more medical tents and improving the layout
for pedestrian routes is a big part of disaster mitigation
already. Further measures required include upgrading
crowd control, particularly during the stoning rite,
where large numbers of pilgrims congregate. There
now needs to exist for more structured queuing systems
with quite some easy emergency exits and improved
signage.

. Strengthening Public Awareness Campaigns Though

significant strides have been taken at the organizational
level to strengthen disaster preparedness, much still
needs to be done in terms of awareness generation
among the general public. Many pilgrims reach the
pilgrimage site without being aware of the households'
emergency protocols as a result, effective action
survival during such a crisis is hampered. A much
stronger public awareness campaign through multiple
channels such as social networks, mobile apps, or
public announcements about the intended risk and
procedures put in place for the safety of the pilgrims
will need to be secured. The campaign should aim at
creating a safety culture where an incorporated pilgrim
knows when to be well informed, remaining calm, and
following instructions in the event of an emergency.

Developing a Comprehensive Post-Incident Review
Process Continuous improvement hinges on a solid
post-incident review process. Following every Hajj,
intensive post-event investigations about disaster
management response have to be undertaken for
detailed scoping of successes, failures, and areas for
improvement. All stakeholders, including the pilgrims
themselves, should be involved in these reviews as
insights could be obtained on the improvement of the
system. Lessons learned can be put into use for revising
the disaster preparedness plan for the next year to
assure no repetitions of earlier mistakes.

. Promoting International Collaboration and Knowledge

Sharing International cooperation can very well help
tremendously in disaster management when it comes to
mega- or mass events such as Hajj. Saudi Arabia
should continue to partner with international
organizations for disaster management in knowledge
exchanges and best practices. Such partnerships could
involve organizations like the UNDRR and IFRC in
developing a better global knowledge around crowd
management, disaster risk reduction, and relief
response.
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Final Thoughts

Then challenges in disaster preparedness during hajj need
joining hands and collective efforts from all stakeholders
involved. This disaster management approach can be
integrated and innovated in a more proactive manner to be able
to minimize risks with pilgrims' safety. Recommendations on
how to improve areas of safety and security for Hajj pilgrims,
and the establishment of a benchmark for a community to
follow in managing mega events in disaster-prone areas, shall
be implemented.
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