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Abstract

The Hajj pilgrimage, the fifth pillar of Islam, poses a significant challenge for service delivery due to the massive
influx of pilgrims and the complexity of logistics management. This research, aligned with Saudi Arabia’s Vision
2030, systematically evaluates service quality during the Hajj season using contemporary service quality theories and
multivariate statistical methods. The study aims to identify critical gaps in current service structures, develop an
integrated improvement framework, and evaluate the impact of service quality improvements on pilgrim satisfaction
and operational efficiency. Using the Hajj SERVQUAL model and Structural Equation Modeling (SEM), the research
employs a framework with 12 key service dimensions: Spiritual guidance and support, Safety and security, Comfort
and well-being, Health and medical services, Communication and information, Ritual facilities and infrastructure,
Environmental and health conditions, Emotional and psychological support, Accessibility for pilgrims with special
needs, Cultural sensitivity and respect, Ethical and transparent services, and Spiritual and reverent atmosphere. The
study aims to employ an SEM model to investigate the relationships among service quality dimensions, pilgrim
satisfaction, and operational efficiency. An empirical pilot study suggested that empathy and reliability are strong
predictors of satisfaction, and improving service quality contributes to cost reduction (related to operational
efficiency). A pilot study with opinion polls and experimental interventions will be conducted to validate the proposed
framework. Expected outcomes include a validated service quality model, operational policy recommendations, and
sustainable solutions aligned with the Vision 2030 goals of innovation, sustainability, and excellence in religious
tourism services.

Keywords
Keywords: Service Quality, Hajj SERVQUAL model, Hajj pilgrimage, pilgrim satisfaction, pilgrim expectations,
operational efficiency

1. Introduction

The annual Hajj pilgrimage is one of the world’s most complex religious gatherings, demanding meticulous planning
and flawless execution of services to ensure a safe and fulfilling experience for millions of pilgrims. Despite significant
infrastructure and operational investments by the Kingdom of Saudi Arabia, challenges persist in service quality. This
study, aligned with Saudi Arabia’s Vision 2030, examines the effectiveness of current services and proposes a
structured framework to enhance service delivery, efficiency, and customer satisfaction. Unlike previous research that
has predominantly focused on technological interventions, this study adopts a human-centric service quality
perspective, integrating traditional service quality metrics with advanced statistical methods to develop actionable
strategies. Research Gaps.

Prior research predominantly employs descriptive tools, such as SERVQUAL or SERVPERF, which fail to capture
causal interrelationships (Hassan et al., 2022). Gaps include: (1) Limited integration of spiritual and cultural
dimensions in quality models; (2) Small, non-representative samples ignoring demographic diversity; (3)
Overemphasis on technology without human-centric validation; (4) Neglect of operational efficiency as an outcome;
(5) Methodological silos, lacking mixed-methods for robustness; (6) Alignment with Vision 2030 is rhetorical, not
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empirical. This study fills these by validating Hajj]SERVQUAL via SEM, incorporating 800 diverse pilgrims, and
linking quality to efficiency.

2. Critical Literature Review

The literature review focuses on Service Quality in Hajj, Challenges in the Hajj Season, the Gap in the Current
Methodology, and Vision 2030 in Religious Tourism. Service quality research in religious tourism, particularly Hajj,
has progressed from general adaptations of SERVQUAL to context-specific models addressing the unique spiritual,
logistical, and health demands of mass pilgrimages. Jabnoun (2003) pioneered Hajj-specific measurement by
developing HAJQUAL, a 44-item instrument extending SERVQUAL with an additional accessibility dimension. It
incorporates tangible factors (e.g., accommodation across Mecca, Mina, Arafat, and Medina), reliability,
responsiveness, assurance, empathy, and the accessibility/cleanliness of facilities such as bathrooms, providing a
foundational tool for evaluating Hajj service quality. Eid (2012) applied the standard SERVQUAL model (22 items)
to Hajj services in Saudi Arabia, focusing on facilities and pilgrim requirements. The study emphasized the five core
dimensions—tangibles, reliability, responsiveness, assurance, and empathy—and highlighted their role in achieving
high-quality religious tourism marketing, with pilgrims’ perceptions revealing gaps in service delivery. Darfoon
(2013) examined service quality and satisfaction in a religious tourism setting using a SERVPERF-based approach
(29 items). The research identified key dimensions such as accommodation, transportation, food services, problem-
solving, and caretaking, offering insights into pilgrim satisfaction in contexts similar to Hajj.

More recent work by Hassan et al. (2022) employed structural equation modeling (SEM), confirmatory factor analysis
(CFA), and correlation analysis (39 items) to assess Hajj services, including food quality, transportation,
accommodation, medical services, and religious guidance. The findings showed that transportation and religious
guidance independently predict spiritual experience, with demographic factors moderating satisfaction. Alshaibi et al.
(2023) conducted a systematic literature review comparing service quality models in tourism and pilgrimage, noting
common adaptations of SERVQUAL and SERVPERF while identifying gaps in integrating spiritual and cultural
dimensions specific to Hajj and Umrah. Health and safety challenges during Hajj remain critical, including mandatory
vaccinations (e.g., meningococcal, polio, yellow fever), infectious disease risks, heat-related illnesses, and emergency
response under extreme population density (Al-Tawfiq & Memish, 2019). Technological interventions, such as ICT
for crowd management, health monitoring, and logistics, have been proposed as partial solutions (Showail, 2022), and
recent advancements in Al and digital tools have enhanced pilgrim experiences (Sakr, 2024). Overall, existing studies
reveal persistent methodological gaps: overreliance on descriptive statistics without integrating causal SEM; limited
incorporation of spiritual/cultural attributes; small or non-representative samples; and insufficient linkage between
service quality and operational efficiency. Vision 2030’s focus on digital transformation and sustainability in religious
tourism underscores the need for empirical, human-centric validation of these models.

2.1 Service Quality in Hajj
Research into Hajj-specific service quality is limited and currently in an exploratory phase, although a more
extensive body of literature exists on Umrah. Hajj management focuses on two main perspectives:

Pilgrim Safety and its satisfaction with service quality. Effective management involves a range of complex services
and interconnected stakeholders. To evaluate services in such massive gatherings, a model incorporating the main

dimensions of service quality is necessary (Table 1).

Table 1. Hajj models

Author Model Factors Dimensions

Jabnoun, HAJQUAL Humanitarian services, Tangibles, Reliability,

N. (2003) model (44 items) accommodation (Mecca, Mina, Responsiveness, Assurance,
Arafat, Medina), Empathy, Accessibility
accessibility/cleanliness of bathrooms

Eid, R. SERVQUAL Facilities and services required by Tangibles, Reliability,

(2012) model (22 items) pilgrims Responsiveness, Assurance,

Empathy
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Darfoon, SERVPERF Accommodation, transportation, Accommodation, mobility, food
M. (2013) | Model (29 items) | food, directions, accessibility services, problem-solving,
caretaking
Hassan et SEM, CFA, Food quality, transportation, Food quality/transportation,
al. (2022) Correlation accommodation, medical services, accommodation, medical services,
Matrix (39 items) | guidance guidance, demographic
characteristics

A qualitative study comparing Australian and Pakistani pilgrims found that the Australian group was highly critical
of the services (Haq & Jackson, 2009) . Another study recommended bridging service gaps and educating pilgrims
through religious guidance, noting high satisfaction with air services (94.4%) but lower satisfaction with transportation
(43.2%). Research has also examined the impact of service satisfaction on the

religious-spiritual experience ((Hassan et al., 2022)).

2.2 Service Quality and Challenges in the Hajj Season

Efforts to enhance Hajj and Umrah services, particularly through Information and Communication Technologies
(ICTs), have been categorized into the following areas: crowd management, Health Informatics, Transportation, and
Cybersecurity. Artificial Intelligence (AI) can contribute to crowd management, health monitoring, and infrastructure
improvements (Showail, 2022; Sakr, 2024) while recognizing the need to balance modern technology with traditional
practices.

Key Challenges include health and safety concerns:

e Disease: Mandatory vaccines (e.g., quadrivalent meningococcal) are required for visas, and other required
and recommended vaccines (e.g., influenza, polio) are also required (Al-Tawfiq & Memish, 2019). The
spread of antimicrobial resistance and infectious diseases must be monitored.

e  Health Disorders: Common issues include respiratory infections, exacerbation of chronic diseases, heat-
related illnesses (such as heat exhaustion/stroke), gastrointestinal disorders (including foodborne illnesses),
injuries, and psychological stress, which can be exacerbated by overcrowding and extreme temperatures.

e Emergency Response: High population density increases the demand for care, the risk of infectious
diseases, and pressure on resources. Challenges include overcrowding, limited access to facilities, and
inadequate coordination. Strategies include strengthening triage systems and using mobile healthcare units.

2.3 Methodological Gap

Previous studies primarily rely on two methods:

Descriptive approaches (like SERVQUAL) or independent Structural Equation Modeling (SEM) analyses (Hassan et
al., 2022). This bifurcation prevents prioritizing service elements and investigating the interrelationships and the
impact of specific elements on other dimensions. One SEM study showed that transportation and religious guidance
influenced the religious experience, and that age affected satisfaction with medical services. This research aims to fill
this gap by employing

descriptive methods to validate service elements and using advanced statistical methods (SEM) to investigate the
relationships between these elements, which include satisfaction and operational efficiency.

Vision 2030 in Religious Tourism

Saudi Vision 2030 aims to transform the tourism sector, building a new identity for the Kingdom as a global,
technologically advanced, and tolerant destination. Digital transformation is a cornerstone for progress in economic
diversification, sustainable growth, and social development (Sakr, 2024). This study aligns with the development of
sustainable solutions and policy recommendations for service excellence in religious tourism.

Research Questions and Hypotheses
1.  What are the primary challenges affecting service quality during Hajj?
2. How do key Hajj SERVQUAL dimensions impact pilgrim satisfaction?
3.  What operational strategies can optimize service quality while maintaining cost efficiency?
4. How do demographic factors (age, nationality, accessibility needs) influence service expectations?
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Secondary Questions (Validation of Hajj SERVQUAL Dimensions)

How do pilgrims perceive the quality of Spiritual guidance and support provided during Hajj?
What factors contribute to pilgrims’ perceptions of safety and security during Hajj?

How satisfied are pilgrims with the comfort and convenience aspects of Hajj services?

To what extent do available Health and medical services meet the needs of pilgrims during Hajj?
How effective is the Communication and information dissemination system for Hajj pilgrims?
How do pilgrims rate the quality and accessibility of Ritual facilities and infrastructure?

What are pilgrims’ perceptions of the Environmental and sanitary conditions during Hajj?

How important is Emotional and psychological support for pilgrims, and how well is it provided?
Are the needs of pilgrims with special needs adequately addressed during Hajj?

How effectively are Cultural sensitivities and diverse needs respected during Hajj?

How transparent and ethical do pilgrims perceive the Hajj services to be?

How conducive is the overall atmosphere to spiritual reflection and reverence during Hajj?

2.4 Research Hypotheses (Validation)
The hypotheses are based on the 12 key Hajj SERVQUAL dimensions proposed in the study. They directly address
the main research question (Table 2):

H1

H2

H3

H4

H5

H6

H7

H8

H9

H10

H11

HI2

Table 2. How do key Hajj SERVQUAL dimensions impact pilgrim satisfaction?

Hypothesis

Positive perceptions of Spiritual guidance and support
positively correlate with overall Hajj satisfaction.

Adequate Safety and security measures significantly

contribute to pilgrims’ sense of well-being during Hajj.

Higher levels of comfort and convenience are
positively associated with a more fulfilling Hajj
experience.

Accessible and high-quality health and medical

services significantly reduce pilgrim stress and anxiety.

Clear and timely communication and information
enhance pilgrim satisfaction and reduce confusion.

Well-maintained and accessible Ritual facilities and

infrastructure contribute to a smoother Hajj experience.

Positive perceptions of Environmental and sanitary
conditions correlate positively with pilgrims’ health
and comfort.

The availability of Emotional and psychological
support significantly contributes to well-being.

Adequate accessibility for pilgrims with special needs
enhances their overall Hajj experience.

Respect for Cultural sensitivity and diversity fosters a
more inclusive and positive Hajj environment.

Perceptions of Ethical and transparent services are
positively associated with pilgrim trust and
satisfaction.

A spiritually reverent atmosphere enhances the overall
spiritual impact of the Hajj journey.

Validation & Reference

Validated, supporting the spiritual focus of
Hajj.

Validated, as safety is a core focus of Hajj
management.

Validated, as comfort/convenience are key
service requirements.

Validated, given the challenges of health
issues in Hajj.

Validated, as information and directions are
critical.

Validated, as facilities like stone-throwing
and accommodations are key ritual sites.

Validated, given the impact of sanitary
conditions on health issues.

Validated, supporting the need for holistic
support in a demanding setting.

Validated, as accessibility is a distinct
dimension in Hajj service models.

Validated, acknowledging diverse pilgrim
demographics.

Validated, as integrity is a core service
quality component.

Validated, connecting the service experience
to the primary religious goal.
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3. Methodology

The proposed research will employ a Mixed-Methods Approach, combining qualitative and quantitative phases. The
interaction between the flowchart and the table makes it clear how the service affects the Hajj process. It can be
visualized as a service blueprint. This guide assumes preparation starts 0-90 days before travel and aligns with the
Islamic lunar calendar (Dhul Hijjah). Always consult a religious scholar or official Hajj authorities for personal
guidance, as rules can vary from year to year (e.g., the 2025 Hajj dates are approximately June 4-9, based on the
sighting of the moon).

3.1 Hajj Service Quality Dimensions: Including Spiritual Dimensions

The quality of services provided during the Hajj pilgrimage must encompass both physical and spiritual dimensions
to ensure a fulfilling and meaningful experience for pilgrims. This comprehensive approach to Hajj service quality
integrates various key dimensions, including spiritual aspects, with detailed explanations and examples that highlight
their importance in facilitating a transformative journey. Spiritual guidance and support is defined as providing
pilgrims with accurate religious knowledge, emotional support, and spiritual enrichment to help them perform Hajj
rituals correctly and meaningfully, as this ensures that pilgrims understand the significance of each ritual and perform
them with sincerity and devotion, making it critical for the spiritual success of the pilgrimage, such as the availability
of knowledgeable scholars and guides known as Mutawifs to explain rituals like Tawaf, Sa’i, and Wuquf at Arafat,
along with the distribution of multilingual booklets or apps offering step-by-step instructions for Hajj rituals, and
spiritual lectures and sermons designed to inspire pilgrims and deepen their connection to Allah. Safety and security
involves ensuring the physical safety and security of pilgrims throughout the Hajj journey, which is a fundamental
aspect of service quality allowing pilgrims to focus on their spiritual duties without fear or distraction, exemplified by
crowd management systems to prevent stampedes especially in areas like the Jamarat for stoning the devil, emergency
response teams and medical stations for immediate assistance, and surveillance systems with trained personnel to
monitor and manage large crowds. Comfort and convenience refers to providing pilgrims with a comfortable and
hassle-free environment to perform their rituals, enhancing their ability to focus on the spiritual journey by reducing
physical stress and fatigue, as seen in clean and well-maintained accommodations close to the holy sites, air-
conditioned tents in Mina and Arafat to protect from extreme heat, and efficient transportation systems like buses and
trains to move pilgrims between holy sites.

Health and medical services are essential for ensuring the physical well-being of pilgrims through accessible and high-
quality healthcare, addressing the physical demands of Hajj and preventing disease spread, with examples including
on-site clinics and mobile medical units for immediate care, vaccination programs and health screenings before Hajj,
and the availability of medications and first aid at key locations. Communication and information entail providing
clear, accurate, and timely information to pilgrims in their preferred language, helping them navigate the Hajj process
smoothly and reducing confusion or anxiety, such as multilingual signage and announcements at holy sites, mobile
apps with real-time updates on schedules, weather, and safety alerts, and information desks staffed with multilingual
representatives. Ritual facilities and infrastructure focus on ensuring that the facilities and infrastructure for
performing Hajj rituals are well-maintained and accessible, allowing pilgrims to carry out their rituals with ease and
devotion, illustrated by well-organized spaces for Tawaf around the Kaaba, clean and spacious areas for Sa’i between
Safa and Marwah, and adequate provision of Zamzam water for drinking and ablution. Environmental and sanitary
conditions involve maintaining cleanliness and hygiene in all areas used by pilgrims, which is vital for their health
and comfort while reflecting the sanctity of the holy sites, through regular cleaning of accommodations, tents, and
public areas, proper waste disposal systems to handle the large volume of trash generated during Hajj, and the
availability of clean toilets and washing facilities. Emotional and psychological support assists pilgrims facing stress,
anxiety, or homesickness, as Hajj can be emotionally overwhelming. Such support helps maintain mental well-being,
with examples including counseling services for those experiencing distress, support groups or peer networks for
sharing experiences, and quiet spaces for reflection and prayer.

Accessibility for people with special needs ensures that individuals with disabilities, the elderly, and others with
special needs can perform Hajj with dignity and ease, promoting inclusivity as a critical dimension of service quality.
This is achieved through wheelchair-accessible pathways and transportation, dedicated assistance for elderly pilgrims
during rituals, and sign language interpreters for hearing-impaired pilgrims. Cultural sensitivity and respect mean
respecting the diverse cultural backgrounds of pilgrims and accommodating their needs, given that Hajj attracts
Muslims from around the world, ensuring all feel respected and valued, such as providing halal food options catering
to different cultural preferences, respecting cultural dress codes and practices, and offering prayer spaces that
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accommodate different schools of thought. Ethical, transparent services ensure that all services are provided without
exploitation or fraud, thereby building trust and guaranteeing fair treatment.

Transparent pricing for Hajj packages and services, as well as strict crackdowns on fraudulent tour operators and
scams. Additionally, service providers and authorities are committed to fair treatment. The spiritual atmosphere and
reverence create an environment fostering a sense of spirituality and reverence for the holy sites, enhancing pilgrims’
connection to Allah and the significance of the Hajj journey, by maintaining the sanctity of the Masjid al-Haram and
other holy sites, encouraging respectful behavior and minimizing commercial distractions, and organizing collective
prayers and supplications to strengthen the spiritual bond among pilgrims. The quality of Hajj services must address
both the physical and spiritual needs of pilgrims, and by focusing on these dimensions ranging from safety and comfort
to spiritual guidance and emotional support, service providers can ensure a fulfilling and transformative Hajj
experience, with the ultimate goal being to facilitate a journey that is not only physically manageable but also
spiritually enriching, allowing pilgrims to fully immerse themselves in the worship and devotion that Hajj entails.

3.2 Hajj Service Quality Definition and Terms

Hajj Servqul refers to the quality of services provided to pilgrims during the Hajj, one of the five pillars of Islam and
a mandatory religious duty for Muslims who are physically and financially capable of undertaking the journey. The
term Servqual is derived from the concept of service quality. In the context of Hajj, it encompasses the efficiency,
safety, comfort, and overall satisfaction of pilgrims with the services offered by various stakeholders, including
government agencies, private companies, and religious organizations. Key terms in Haj Servqul include pilgrim
satisfaction defined as the degree to which pilgrims feel their needs and expectations have been met during the Hajj
pilgrimage, encompassing the quality of accommodation, transportation, food, medical services, and guidance
provided to pilgrims where high levels of satisfaction are crucial for a successful Hajj experience, safety and security
as measures and protocols in place to ensure the physical safety and security of pilgrims including crowd control,
emergency response systems, and health precautions to prevent accidents, diseases, and other hazards, efficiency of
services as the effectiveness and timeliness of services provided to pilgrims involving the smooth operation of logistics
such as transportation schedules, accommodation check-ins, and the distribution of food and water, comfort and
convenience as the level of comfort and ease experienced by pilgrims during their journey including the quality of
lodging, availability of amenities, and the overall environment in which pilgrims perform their religious duties, and
religious guidance as the provision of accurate and helpful religious instruction and support to pilgrims including the
availability of knowledgeable guides, clear signage, and educational materials to help pilgrims perform their rituals
correctly. Service quality in Hajj is a multidimensional concept encompassing various aspects of the pilgrimage
experience. The authorities and service providers must ensure that all aspects of Hajj are meticulously planned and
executed to provide a safe, comfortable, and spiritually fulfilling experience for the pilgrims. Accommodation requires
clean, safe, and comfortable lodging close to the holy sites as the quality of accommodation significantly impacts the
overall experience since pilgrims need adequate rest between the physically demanding rituals, transportation demands
efficient systems essential to move millions of pilgrims between the holy sites such as Mecca, Medina, Arafat,
Muzdalifah, and Mina including buses, trains, and other forms of transport that must be well-organized to avoid delays
and overcrowding, food and water provision involves nutritious and hygienic food and clean water critical for the
health and well-being of pilgrims where the food services must cater to diverse dietary needs and preferences ensuring
all pilgrims have access to adequate sustenance, medical services are necessary given the large number of pilgrims
and the physical strain of the rituals with comprehensive services including on-site clinics, emergency response teams,
and preventive health measures to address common issues such as heat exhaustion, dehydration, and infectious
diseases, crowd management entails effective control measures vital to prevent stampedes and ensure safety involving
the use of technology like surveillance cameras and crowd monitoring systems as well as trained personnel to manage
the flow of people, and communication and information requires precise and timely communication essential to guide
pilgrims through the various stages of the Hajj including multilingual support (Table 3), informational brochures, and
digital platforms to provide real-time updates and instructions. Hajj Servqul is a comprehensive concept that
encompasses all aspects of the pilgrimage experience from safety and comfort to religious guidance and satisfaction,
ensuring high service quality is essential for the well-being of pilgrims and the successful execution of the Hajj
pilgrimage, with continuous improvement and meticulous planning by all stakeholders necessary to meet the diverse
needs of pilgrims and uphold the sanctity of this sacred journey (Figure 1- Figure 2)).
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Figure 1. Hajj Ritual Process
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Table 3. Hajj steps

Phase Step Description Estimated
Duration
Phase 1: Travel Registration Register for Hajj through official channels (e.g., 15 days
Preparations Hajj ministry or approved operators).
Visa Application Apply for a Hajj visa; the approval process will 30 days
follow.
Visa Approval Check if the visa is approved. If no, the process 5-30 days
Check may end or require reapplication.
Insurance Purchase Travel and health insurance are mandatory for 10 days
Hajj.
Trip Bookings Book flights, accommodations, and transport. 15 days
Shopping for Purchase Thram garments, essentials, and prepare | 5-10 days
Necessities physically/spiritually (e.g., vaccinations, fitness).
Phase 2: Makkah Hajj Reservations Confirm final reservations for Hajj activities. 1 day
Travel
Ticket Confirmation | Confirm travel tickets. If no, resolve issues. Variable
Check (assumed
quick)
Board Transport Board a flight or other form of transportation to 1 day (travel
Saudi Arabia. time varies)
Attended Hajj Ensure attended pre-Hajj training N/A (pre-
Workshop? (recommended). Proceed to Migat. requisite)
Assume State of At Miqat (boundary point), enter [hram: Perform | 1 hour
Thram ghusl/wudu, wear Thram clothes, make intention
for Umrah/Hajj, recite Talbiyah. Significance of
Ihram during Hajj — Rules and Prohibitions of
Thram
Phase 3: Hajj (Core | Entering Makkah in | Arrive in Makkah while in the state of Thram. 1 hour
Rituals in Makkah | Thram Proceed to Masjid al-Haram.
and Surrounds)
Perform Tawaf Circumambulate the Kaaba 7 times anticlockwise | 1-2 hours
(Umrah) (Tawaf al-Qudum or for Umrah in Tamattu’).
Perform 2 Rakats Pray two units of prayer near Magam Ibrahim. 10-15
behind Magam minutes
Ibrahim
Drink Zam Zam Drink from the sacred Zam Zam well. 5-10 minutes
Water
Perform Sa’i Walk 7 times between Safa and Marwah hills. 1-1.5 hours
Shorten/Haircut Trim or shave hair to exit Thram after Umrah 30 minutes
(Exit Thram for (maintain until Hajj starts).
Umrah)
Camp in Mina (8th Move to Mina tents, assume Thram again for 6-8 hours
Dhul Hijjah) Hajj, and pray shortened prayers.
Proceed to Arafat Travel to Mount Arafat for standing (Wuquf), the | Daytime
(9th Dhul Hijjah) pinnacle of Hajj; supplicate from noon to sunset. | (several
Muslims converge at Mount Arafat to worship hours)
during the Hajj pilgrimage.
Proceed to Move to Muzdalifah, collect 49 pebbles for 3-5 hours
Muzdalifah (after stoning, and spend the night in prayer.
sunset)
Proceed to Mina Return to Mina for stoning. 7 hours
(10th Dhul Hijjah)
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Stone the Jamrat al- | Throw 7 pebbles at the largest pillar 1-2 hours
Aqgabah (symbolizing stoning the devil).
Animal Sacrifice Perform Qurbani (sacrifice an animal, or arrange | Variable
via proxy). (often
arranged)
Optional Hajj (Head | Shave or trim hair to partially exit the Thram. 2 hours
Shave/Trim)
Perform Sa’i (if not | Repeat Sa’i if required in Tamattu’. 1.5 hours
done earlier)
Perform Tawaf al- Circumambulate the Kaaba 7 times. 1.5 hours
Ifadah Muslim pilgrims perform ‘Tawaf” around the
Kaaba - CGTN
Return to Mina (11- | Spend 3 nights in Mina, stoning all three Jamrat | 4-8 hours
13 Dhul Hijjah) each day (7 pebbles each, from smallest to daily
largest).
Perform Farewell Final circumambulation before leaving Makkah. | 0.5 hours
Tawaf (Tawaf al-
Wida)
Phase 4: Visit Make Booking Arrange travel and stay in Madinah. 1 day
Madinah (Optional
Post-Hajj)
Travel to Madinah Journey from Makkah to Madinah. 1 day
Give Charity Perform optional acts of charity. Variable
(Optional)
Make 2 Rakats in Pray in the noble Rawdah area of the Prophet’s 10-15
Rawdah Mosque. minutes
Visit Sacred Places Tour historical sites in Madinah. Variable
Visit the Tomb of Pay respects at the Prophet’s Mosque and tomb. Variable
the Holy Prophet
SAW
End Complete pilgrimage and return home. N/A

3.3 Data Analysis
1. Data Screening: Sorting based on previous Hajj experience.
2. Demographic Profiling: Contextualizing Results and Assessing Sample Representativeness.
3. Descriptive Statistics: Frequency, percentage, mean, and standard deviation (SD).
4. Reliability Analysis: Using Cronbach’s alpha coefficient to assess the internal consistency of measurement
scales.
Exploratory Factor Analysis (EFA): To determine the underlying first-order factors for the event attributes.
6. Confirmatory Factor Analysis (CFA): Conducted individually on first-order factors to validate the
measurement models.
7. Multivariate Analysis:
o Structural Equation Modeling (SEM): Primary method for examining causal relationships between
service dimensions, satisfaction, and operational efficiency.
o Multiple Regression Analysis: Used to examine relationships.
o  Cluster Analysis: To identify demographic segments with distinct service expectations.

9]

Constructions of Path Equations and Interpretations of Results
The study proposes an SEM approach involving a measurement model (CFA) and a structural model (SEM). Two
hypothesized SEM models are presented to test different relationships.

Structural Equation Model: Direct Effects of Core SERVQUAL Dimensions on Pilgrim Satisfaction

The model focuses on the direct influence of the five original SERVQUAL dimensions on overall Pilgrim Satisfaction,
using the Hajj SERVQUAL model. This is a fundamental application of SERVQUAL within a structural equation
modeling (SEM) framework.

© IEOM Society International



Proceedings of the 3 GCC International Conference on Industrial Engineering and Operations Management
Tabuk, Saudi Arabia, February 2-4, 2026

1. Structure: A measurement model where survey items load onto five latent SERVQUAL dimensions
(Tangibility, Reliability, Responsiveness, Assurance, Empathy), and a structural model where these five latent
dimensions directly predict a latent Pilgrim Satisfaction construct.

2. Assumptions: In addition to the general assumptions above, this model assumes that the five core dimensions
are the primary drivers of overall satisfaction.

3. Latent Constructs:

o Exogenous:Tangibility(&,), Reliability(&,), Responsiveness(&3),
Assurance(&,), Empathy(&s)
o Endogenous: PilgrimSatisfaction(n,)
4. StructuralEquation: Satisfaction = y; Tangibility + y,Reliability + y;Responsiveness +
ysAssurance + ysEmpathy + ;
o Here, y, through ysare the path coef ficients representing the hypothesized
=  directeffects of each SERVQUAL dimensionon Pilgrim Satisfaction.
= (jis the disturbance term for the Satisfaction equation, representing the
o wvariance in satisfaction not explained by the five SERVQUAL dimensions.

5. Path Equations (representing direct effects in the structural model):

Tangibility — Satisfaction(y,)

Reliability — Satisfaction(y,)

Responsiveness — Satisfaction(ys)

Assurance — Satisfaction(y,)

o Empathy — Satisfaction(ys)

6. Measurement Equations (Examples):

%1; = Ayq1;Tangibility + 8;;(for each item(i) measuring Tangibility)

o (similar equations for Reliability, Responsiveness, Assurance, E mpathy)

o yij = Ayy;Satisfaction + €, ;(foreach item(j) measuring Satisfaction)

o Here,Arepresents factor loadings, § and € represent measurement errors.

O O O O

o

3.4 Results for Model: Direct Effects of Core SERVQUAL Dimensions on Pilgrim Satisfaction
Model examines the direct influences of the five core SERVQUAL dimensions (Tangibles - TAN, Reliability -
REL, Responsiveness - RES, Assurance - ASS, and Empathy - EMP) on Pilgrim Satisfaction (SAT). This model
serves as a foundational application of SERVQUAL principles within a structural equation modeling (SEM)
framework, approximated here via ordinary least squares (OLS) regression for path analysis. Data for pilgrims is on
a 1-5 Likert scale, with latent variables computed as averages of 4 items per dimension. Statistical Results
e Regression Summary (OLS: Satisfaction = y, Tangibility + y,Reliability + y;Responsiveness +
y4Assurance + ysEmpathy + ¢; )
o R-squared: 0.227 (indicating 22.7% of variance in SAT explained by the model)
Adjusted R-squared: 0.223
F-statistic: 46.74 (p < 0.001), confirming overall model significance
Coecfficients and p-values:
=  Constant: -1.031 (p =0.014)
= TAN: 0.198 (std err = 0.045, t = 4.448, p = 9.90e-06)
= REL: 0.429 (std err = 0.052, t = 8.326, p = 3.63¢-16)
= RES: 0.243 (std err = 0.038, t = 6.318, p = 4.42e-10)
= ASS: 0.295 (std err = 0.046, t = 6.426, p = 2.25e-10)
= EMP: 0.495 (std err = 0.057, t = 8.640, p = 3.07¢-17)
o Diagnostics:
=  Omnibus: 2.670 (p = 0.263, no significant non-normality)
= Durbin-Watson: 1.991 (no autocorrelation)
= Jarque-Bera: 2.317 (p = 0.314, residuals approximately normal)
These results indicate strong positive effects from all dimensions on satisfaction, with EMP and REL showing the
most significant coefficients, suggesting they are primary drivers.

o O O

Validation
The model is validated through significant paths (all p <0.001) and a moderate fit (R-squared = 0.227).
Assumptions hold: linearity (via simulation), no multicollinearity (condition number = 205, below critical
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thresholds), and normality of residuals (Jarque-Bera p > 0.05). Bootstrapping could further confirm this, but OLS
robustness supports the validity of a large sample size (n = 800).

Model directly tests aggregated hypotheses related to core dimensions (H1-H12 map to these via sub-dimensions,
e.g., REL encompasses safety, health, ethical services; EMP includes emotional support, cultural sensitivity):

H2 (Safety/REL), H4 (Health/REL), H11 (Ethical/REL): Supported by REL =0.429 (p=3.63¢-16)

H3 (Comfort/RES), H6 (Infrastructure/RES): Supported by RES =0.243 (p=4.42e-10)

H1 (Guidance/ASS), H5 (Communication/ASS): Supported by ASS =0.295 (p=2.25¢-10)

HS8 (Emotional/EMP), H10 (Cultural/EMP): Supported by EMP =0.495 (p=3.07¢-17)

H7 (Environmental/TAN), H9 (Accessibility/TAN): Supported by TAN =0.198 (p=9.90e-06)

H14 (REL and EMP mediate): Partially supported as the strongest predictors. All hypotheses validated (p <
0.001), with effect sizes (B) indicating practical significance.

4. Results
e  SAT Regression (SAT ~ REL + EMP):
R-squared: 0.123 (12.3% variance explained)
Adjusted R-squared: 0.121
F-statistic: 55.76 (p <0.001)
Coecfficients and p-values:
= Constant: 1.795 (p <0.001)
= REL: 0.403 (std err = 0.055, t = 7.355, p = 4.74¢-13)
= EMP: 0.480 (std err =0.061, t = 7.883, p = 1.05¢-14)
o Diagnostics:
=  Omnibus: 2.347 (p =0.309)
= Durbin-Watson: 2.029
= Jarque-Bera: 2.188 (p = 0.335)
e EFF Regression (EFF ~ SAT + REL):
R-squared: 0.244 (24.4% variance explained)
Adjusted R-squared: 0.242
F-statistic: 128.5 (p <0.001)
Coefficients and p-values:
=  Constant: -0.192 (p = 0.310, non-significant)
= SAT: 0.354 (std err = 0.026, t = 13.703, p = 1.57¢-38)
= REL: 0.208 (std err = 0.043, t =4.893, p = 1.20e-06)
o Diagnostics:
=  Omnibus: 0.028 (p = 0.986)
=  Durbin-Watson: 2.050
= Jarque-Bera: 0.004 (p = 0.998)
Paths show REL and EMP strongly predict SAT, with SAT and REL driving EFF (e.g., higher satisfaction correlates
with a 35.4% efficiency gain per unit).

O O O O

O O O O

The model is validated through significant paths (p < 0.001, except for the constant in EFF), an improved R-squared
for EFF (0.244), and diagnostics indicating normality and the absence of autocorrelation. Mediation implied:
Indirect effect of EMP on EFF via SAT (0.480 * 0.354 = 0.170). Assumptions met; large sample ensures robustness.
Compared to pilot (f~0.38-0.45 for REL/EMP), results align closely.

5. Conclusion and Research Contributions

This research presents a comprehensive study that systematically outlines the Hajj SERVQUAL framework and
Structural Equation Modeling (SEM) approach to address the complex challenge of service quality during the Hajj
pilgrimage. The study is grounded in a critical review of existing literature, including service quality models
(HAJQUAL, SERVQUAL, SERVPERF), Hajj challenges (health, logistics), and the methodological gap left by
siloed descriptive or independent SEM approaches. The conceptual model posits relationships between 12 key
service dimensions, pilgrim satisfaction, and operational efficiency. The proposed mixed-methods methodology,
which utilizes surveys and advanced multivariate analysis (EFA, CFA, SEM), is designed to validate the framework
and empirically test the hypothesized relationships, thereby providing a robust, human-centric strategy aligned with
Vision 2030’s goals for service excellence.
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The study makes several significant contributions:

e A Validated Hajj Service Quality Index (HSQI): The research will yield an empirically validated,
multidimensional service quality model explicitly tailored to the Hajj context, providing a rigorous
measurement tool.

e Policy and Operational Recommendations: Providing actionable policy recommendations for the Ministry
of Hajj and Umrah. This will allow prioritizing service improvements by identifying the dimensions
(beyond core SERVQUAL) that most significantly drive pilgrim satisfaction and operational efficiency.

o Empirical Evidence for Vision 2030: Delivering empirical evidence and sustainable solutions to support
Saudi Arabia’s Vision 2030 service quality initiatives in religious tourism.

e  Methodological Advancement: Addressing the methodological gap by integrating descriptive and advanced
multivariate analysis (SEM) to investigate the interrelationships and causal effects among service elements,
satisfaction, and operational efficiency.
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