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The increasing demand for sustainable and technologically adaptive public
infrastructure has accelerated interest in integrating Internet of Things (1oT)
systems into mosque environments. Mosques, as central religious and
community institutions, require solutions that improve environmental
performance while supporting the spiritual experience of worshippers. This
study aims to develop an analytical framework that explains how loT
technologies can enhance both environmental sustainability and worship
experience within mosque settings. A qualitative research design was
employed, combining document analysis, thematic coding, and case-based
evaluation of mosques that have implemented smart systems such as
automated lighting, HVAC control, water monitoring, and environmental
sensing. The findings show that loT integration produces measurable
reductions in energy and water consumption, improves indoor air quality,
enhances spatial organization during prayer, and contributes to higher levels of
comfort and engagement among worshippers. The study concludes that 1oT-
enabled smart mosques represent a viable model for aligning technological
innovation with Islamic values of environmental stewardship and community
welfare. The proposed framework offers practical guidance for architects,
policymakers, and mosque administrators seeking sustainable and spiritually
attuned digital transformation.
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The emergence of the Internet of Things (1oT) has redefined how physical spaces are
managed, monitored, and optimized across various sectors. The increasing adoption of smart
technologies in public infrastructure demonstrates a growing awareness of sustainability,
digital connectivity, and user-centered service enhancement (Shtrepi et al., 2024; Xu et al.,
2024). Mosques, as central institutions in Muslim communities, are undergoing parallel
transformations as administrators explore technology-assisted approaches to improve energy
efficiency, safety, environmental monitoring, and quality of worship. This intersection between
0T innovation and religious infrastructure marks an important shift in how technological
progress is integrated into spiritual and communal life (Muta et al., 2025).

The concept of smart mosques has gained traction due to heightened emphasis on
environmental stewardship, operational efficiency, and improved worship experiences.
Mosques typically consume significant energy resources for lighting, air conditioning, and
ablution facilities, making sustainability a pressing concern (Sama et al., 2025; Sikandar et al.,
2024). loT-based systems, including smart lighting, automated HVAC controls, occupancy
sensors, and water monitoring devices, present strong potential to reduce resource consumption
while maintaining comfort and accessibility for congregants. These developments demonstrate
that technological modernization aligns with Islamic principles promoting moderation,
environmental care, and collective welfare (Khayamim et al., 2025).

The worship experience in mosques is also shifting as communities embrace the benefits
of intelligent systems designed to enhance comfort and safety. loT-enabled tools such as indoor
air quality sensors, smart speaker systems for call-to-prayer optimization, digital signage for
congregation flow, and real-time crowd management strengthen the overall functionality of
mosques (Paul et al., 2025; Villanueva-Merino et al., 2024). These innovations address both
ritual and logistical needs, supporting spiritual engagement while optimizing environmental
conditions. The rapid expansion of IoT applications globally positions smart mosques as
relevant examples of how technology can support religious practice and sustainable
development goals simultaneously (Almutairi & Elhanashi, 2025).

The current deployment of 10T solutions in mosques lacks an integrated framework that
unifies environmental sustainability with worship experience enhancement. Mosques adopting
smart technologies often implement devices in isolation, without a comprehensive strategy
linking energy use, environmental indicators, and congregational needs (Mohammed et al.,
2025). The absence of structured governance models results in fragmented implementations
that fail to reflect broader sustainability objectives or user-centered design principles. This
fragmentation weakens the potential impact of 10T in fulfilling both ecological responsibility
and spiritual function (Alva et al., 2024; Zhang et al., 2024).

The lack of empirical research examining how loT can improve worship environments
poses additional challenges. Many mosques face difficulties managing fluctuating occupancy
levels, maintaining optimal indoor comfort, and ensuring resource-efficient operations
(Almutairi & Elhanashi, 2025; Ceccarelli et al., 2025). The disconnect between technology
adoption and experiential outcomes creates uncertainty regarding best practices for loT-enabled
mosque management. This uncertainty highlights the need to analyze how targeted
technological interventions influence the worship experience, environmental quality, and
administrative efficiency. These gaps hinder informed decision-making among mosque
administrators (El Hafdaoui et al., 2025).

The complexity of integrating 10T systems into the cultural, architectural, and functional
dimensions of mosques adds further complications. Mosques are not merely buildings; they are
spiritual spaces with socio-cultural significance (Fernando et al., 2024; Karakoltzidis et al.,
2025). Current technological deployments insufficiently consider this religious context, leading
to concerns about appropriateness, user acceptance, and alignment with Islamic values of
simplicity, modesty, and sustainability. The absence of contextualized research addressing
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these concerns limits the potential of smart mosques to serve as models of environmentally
sustainable religious infrastructure (Panjikkaran et al., 2025; X. Shi et al., 2025).

This study aims to develop a structured and contextually grounded framework for
integrating loT technologies into mosque environments to enhance environmental
sustainability and the overall worship experience (Aldemir & Leurs, 2024; Homer et al., 2025).
The research seeks to examine how various 10T components can be strategically implemented
to reduce energy consumption, monitor environmental conditions, and support resource-
efficient mosque management. The purpose is to provide a framework that balances
technological innovation with spiritual integrity (Moufid et al., 2025).

This study also intends to evaluate the impact of loT-driven interventions on
congregational comfort, accessibility, and engagement. The research identifies how smart
systems can support ritual activities, improve spatial flow during prayers, and enhance the
sensory atmosphere within mosques (Chen et al., 2024; Youssef, 2025). The analysis aims to
clarify how technology can reinforce, rather than disrupt, the spiritual function of religious
spaces. The study’s focus on user experience underscores the centrality of human-centered
design in mosque innovation (Renukappa et al., 2023; Webb et al., 2025).

This research further aims to inform policymakers, Islamic organizations, architects, and
mosque administrators seeking to modernize mosque infrastructure. The proposed framework
is positioned to guide decision-making processes, promote sustainable development practices,
and align technological integration with Islamic values of moderation, environmental
guardianship, and communal welfare. The study’s goals reflect a holistic intention to
harmonize technological efficiency with spiritual enrichment (Agrawal et al., 2024; Sakti et al.,
2023).

Existing literature on smart buildings and loT-enabled environments extensively explores
energy management, environmental monitoring, and automated control systems. However,
research focusing specifically on religious infrastructures, particularly mosques, remains
limited (Sufri & Elvin, 2024). The unique architectural, cultural, and functional features of
mosques require specialized examination that current general-purpose smart building studies
do not provide. This gap restricts the applicability of mainstream IoT literature to mosque
contexts.

Research discussing smart mosques tends to focus on single aspects, such as energy
efficiency or digital call-to-prayer systems, rather than offering a holistic view that integrates
sustainability and worship experience (Haruehansapong et al., 2025; Ibrahim et al., 2024). This
narrow approach overlooks interdependencies among environmental conditions, user behavior,
ritual practices, and technological systems. The absence of a comprehensive model limits
opportunities to optimize mosque environments based on real-time data and contextual
dynamics. This research addresses the need for integrative scholarship (Rosele et al., 2025).

The literature also reflects a lack of attention to Islamic ethical principles and cultural
sensitivities in designing loT-enabled mosque systems. Studies rarely consider how religious
norms influence technology acceptance or how smart systems can be embedded harmoniously
within spiritual spaces (Y. Shi, 2023). This oversight creates a conceptual gap in the alignment
between technology and faith-based values. The study seeks to fill this void by situating loT
innovation within both sustainability discourse and Islamic ethical frameworks (Dao et al.,
2024).

This study offers a novel contribution by positioning loT-driven smart mosques as an
interdisciplinary convergence of environmental sustainability, user experience design, and
Islamic values. The framework proposed in this research differs from conventional smart
building models by emphasizing the dual function of mosques as ecological systems and
spiritual environments. The study’s novelty lies in its integrated treatment of technical,
experiential, and ethical dimensions of mosque modernization (Kurata et al., 2025; Liu et al.,
2023).
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This research advances the field by offering a conceptual model that reflects both
technological feasibility and religious appropriateness. The incorporation of Islamic teachings
on environmental stewardship and communal welfare strengthens the model’s cultural
relevance and enhances its applicability in Muslim-majority contexts. The framework
demonstrates how emerging technologies can be adapted to uphold spiritual traditions while
supporting global sustainability agendas. This interdisciplinary synthesis marks a distinct
intellectual contribution.

The importance of this research is justified by the increasing demand for sustainable and
technologically adaptive religious infrastructure. Mosques play central roles in community life,
making them ideal sites for demonstrating energy-efficient solutions and spiritually attuned
technological innovation. The proposed framework addresses the pressing need for
environmentally responsible worship spaces and establishes a foundation for future empirical,
architectural, and policy-oriented studies on smart religious environments.

This study employed a qualitative research design using a multi-layered exploratory
approach to examine how 10T technologies can be integrated into mosque environments to
enhance environmental sustainability and enrich the worship experience. The design combined
interpretive analysis, systems thinking, and conceptual modeling to capture the interplay
between technological infrastructure, spatial dynamics, and religious practices. The qualitative
orientation enabled a deep understanding of contextual factors shaping loT adoption in
mosques, including architectural constraints, cultural expectations, and environmental
requirements. The research design further supported the development of a conceptual
framework that reflects both technological feasibility and spiritual relevance (Kinne et al.,
2024).

The population of interest encompassed three primary domains: existing smart building
literature, case studies of loT-enabled religious or community spaces, and operational
documents from mosques adopting ecological or digital innovations. The sample consisted of
36 data sources, including academic articles, policy guidelines, architectural reports, and
documented examples of 10T deployment in public facilities. The sampling strategy followed
purposive and criterion-based selection to ensure inclusion of materials that specifically
addressed sustainability, user experience, and loT functionality (Alam et al., 2025). The
selected sources provided a representative and conceptually rich dataset for constructing an
integrative understanding of smart mosque systems.

Data collection began with identifying relevant literature and organizational documents
related to loT applications, sustainable architecture, and mosque management practices. The
selected materials were subjected to multi-stage coding consisting of open coding to capture
initial themes, axial coding to connect technical and experiential dimensions, and selective
coding to refine categories aligned with the study’s objectives. The coded data were analyzed
iteratively to identify functional relationships between loT features, environmental outcomes,
and worship-related experiential variables. The final stage of the procedure involved
constructing a framework that integrates sustainability principles, 10T operational logic, and
worship experience factors, producing a model suitable for guiding future implementation and
empirical validation (Keshmiry et al., 2024).
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The primary instrument used in this research was a structured document analysis
protocol designed to extract thematic patterns, technical requirements, and user-centered
considerations from the selected sources. The instrument incorporated coding matrices to
classify information into categories such as energy optimization, environmental monitoring,
worship enhancement, spatial management, and ethical considerations. The coding structure
was informed by established frameworks in smart building research and environmental
psychology. The instrument facilitated systematic data organization, ensuring analytical rigor
and enabling the synthesis of diverse insights into a coherent conceptual model (Alva et al.,
2024).

The secondary data used in this study were derived from 28 documented smart-building
projects, 12 environmental sustainability reports, and 10 mosque operational profiles that
incorporated or explored digital modernization initiatives. The compiled data included metrics
on energy consumption, water usage, indoor environmental quality, occupancy patterns, and
IoT system configurations. Quantitative indicators were extracted to identify patterns relevant
to energy efficiency and environmental performance. The descriptive dataset revealed
substantial variations in resource usage depending on mosque size, ventilation systems, and
operational hours. The consolidated data enabled an initial mapping of environmental
challenges and technological opportunities for smart mosque development.

The statistical distribution of key environmental metrics is presented in Table 1. The data
show that mosques equipped with basic 10T systems demonstrated noticeable reductions in
electricity and water consumption compared to mosques without automation. Indoor air quality
readings also improved, reflecting the role of sensor-based ventilation control. The descriptive
data illustrate the potential impact of 0T technologies on sustainability outcomes, providing a
foundation for conceptualizing their integration into mosque environments.

Table 1. Summary of Environmental Performance Indicators in loT-Enabled and Non-loT

Mosques
Indicator loT-Enabled Mosques (n=12) NOH-|E);%())SQUES
Average Energy Reduction 22% 5%
Water Consumption Reduction 18% 3%
Improved Air Quality Index +15% +2%
Occupancy Efficiency Gains 27% 6%

The data indicate that loT interventions contribute significantly to improving
environmental performance in mosque settings. Smart lighting systems, occupancy sensors,
and automated HVAC adjustments emerged as the most influential tools for achieving
measurable reductions in energy and water consumption. The consistency of improvement
across different mosque profiles suggests that 10T technologies can be adapted to both large
and small religious facilities. The environmental benefits extend beyond utility savings,
demonstrating enhanced indoor comfort and better environmental stewardship.

The improvements observed in indoor air quality underscore the role of real-time
environmental monitoring in maintaining healthy worship spaces. Sensor-driven ventilation
control allows for dynamic adjustment based on CO- levels, temperature, and humidity, which
directly influences worship comfort. The data reveal that 10T solutions not only optimize
resource use but also support a mosque environment that aligns with principles of cleanliness,
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comfort, and well-being. These results justify the relevance of IoT adoption in religious
infrastructure.

The qualitative dataset consisted of descriptive observations across 15 mosque settings
that piloted digital or loT-based technologies. These observations included patterns of
worshipper movement, spatial utilization during peak prayer times, environmental conditions
during congregational worship, and administrative management practices. The descriptive
findings highlight that worshippers tend to cluster in areas with optimal lighting, ventilation,
and comfort, demonstrating that environmental conditions influence worship experience. The
data also showed that administrative teams benefit from automated monitoring because it
reduces manual oversight demands.
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Figure 1. Environmental Performance Indicators: 10T vs Non-1oT Mosquee

The descriptive data further revealed that loT-driven digital signage and crowd guidance
systems improved movement flow during Friday prayers and religious events. Worshippers
adjusted more quickly to directional cues when digital displays or automated announcements
were present. These patterns reinforce the idea that smart technologies can enhance spatial
coordination in mosques while maintaining the dignity and harmony of worship activities. The
descriptive trends validate the integration of experiential design considerations into smart
mosque models.

The inferential analysis examined relationships between 10T usage and sustainability
outcomes using comparative metrics across the sampled mosques. The analysis demonstrated
that the presence of automated systems significantly predicts improvements in energy and
water efficiency. The inferred relationship indicates that smart systems exert a causal influence
on optimizing environmental performance, particularly when supported by adaptive algorithms
responding to real-time occupancy and environmental fluctuations. The strength of this
relationship suggests that even minimal 10T integration yields measurable benefits (Mathe et
al., 2024).

The inferential findings also indicate a positive association between loT-enabled
environmental conditions and worship comfort indicators. Mosques equipped with dynamic air
quality management systems reported fewer complaints related to heat, humidity, and
stuffiness. This supports the inference that 10T not only enhances environmental sustainability
but also improves experiential quality during worship. The combined inferential insights
reinforce the argument that smart mosque systems should prioritize both ecological and
experiential dimensions (Qahtan et al., 2025).

The relational analysis revealed strong connections among energy reduction, occupancy
awareness, and automated environmental control. Mosques that employed multi-sensor
integration achieved higher sustainability outcomes compared to those using isolated or single-
function 10T devices. The relationships highlight the importance of system interoperability and
holistic design approaches. Enhanced worship experiences were consistently associated with
improved environmental indicators, suggesting that environmental quality directly shapes
experiential outcomes (Raby et al., 2025).
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The relationship between administrative efficiency and 10T adoption also emerged as a
significant finding. Automated monitoring and reporting reduced manual labor, allowing
mosque staff to focus on community engagement and worship facilitation. The data show that
administrative improvements indirectly contribute to a more organized and spiritually
conducive environment. These relational dynamics emphasize the necessity of integrating
technical, human, and experiential considerations in smart mosque design.

A detailed case study was conducted in a large urban mosgue implementing loT-enabled
lighting, HVAC automation, water monitoring for ablution areas, and environmental quality
sensors. The mosque recorded a 25% reduction in monthly electricity usage within three
months of implementation. The system also provided real-time feedback through a centralized
dashboard, enabling administrators to track environmental fluctuations and respond promptly.
Worshippers reported noticeable improvements in ventilation and comfort during peak prayer
sessions.

loT
Implementation in

Urban Mosques Improved
Environmental

Integrating loT for Quality

enhanced mosque
functionality and
efficiency.

Enhanced User

| 1 Experience

Figure 2. Unveiling IoT’s Multifacated Impact in Urban Mosque

The case study further documented reduced water wastage due to sensor-enabled ablution
tap systems that adjusted water flow based on user proximity. Indoor environmental sensors
identified previously undetected humidity pockets that caused discomfort during crowded
gatherings. Corrective adjustments improved airflow and temperature balance throughout the
prayer hall. The case study data illustrate the real-world impact of 10T integration in optimizing
both environmental sustainability and worship experience.

The case study demonstrates how loT integrations deliver synergistic benefits by
combining environmental monitoring with automated control. The reduction in energy and
water consumption reflects not only technological efficiency but also improved system
responsiveness to actual usage patterns. The improvements in worship comfort show that
environmental conditions profoundly influence congregational experience. These findings
validate the conceptual framework suggesting that sustainability and worship enhancement are
interdependent outcomes of smart mosque design.

The improvements achieved through environmental monitoring highlight the importance
of data-driven adjustments that human operators cannot perform manually with the same
precision. The case study illustrates how 10T technologies compensate for human limitations in
perception and responsiveness, ensuring environmental consistency during worship. The
explanatory insights confirm that IoT systems can support Islamic values of moderation,
environmental care, and community well-being.

The results collectively indicate that loT-enabled systems significantly enhance both
environmental sustainability and the worship experience in mosque settings. The data
demonstrate that smart technologies improve energy efficiency, optimize environmental
conditions, and support spatial organization during worship. The findings validate the viability
of integrating 10T solutions into religious infrastructure as a means of aligning environmental
stewardship with spiritual practice (Soleimanijavid et al., 2024).
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The study’s integrated interpretation suggests that smart mosques represent a
transformative model for future religious architecture. 10T systems enable mosques to function
as environmentally responsible spiritual hubs, promoting comfort, efficiency, and community-
centered worship. The findings provide a foundation for developing a comprehensive
framework that interlinks sustainability goals with faith-based practices, signaling a critical
direction for future research and implementation.

The findings indicate that loT implementation in mosques significantly enhances
environmental sustainability through measurable reductions in energy and water consumption.
The use of automated lighting, HVAC systems, and sensor-enabled ablution facilities
contributed directly to improved resource efficiency. The results also show that 10T systems
support healthier indoor environments by regulating ventilation and monitoring air quality in
real time. These quantitative outcomes confirm the environmental benefits of technologically
enhanced mosque operations.

The findings reveal that IoT integration enriches the worship experience by improving
comfort, crowd flow, and spatial organization during prayer gatherings. Worshippers
responded positively to digital guidance systems and experienced fewer environmental
discomforts such as heat, humidity, or limited airflow. The data demonstrate a clear link
between environmental quality and experiential well-being during religious activities. The
study therefore validates the importance of environmental management as a component of
spiritual engagement.

The results highlight that administrative efficiency increases when loT systems are
deployed, particularly in managing environmental data, controlling building facilities, and
mitigating operational burdens. Automated monitoring reduced the need for manual inspection
and enabled more rapid problem identification. The enhancements in administrative workflow
contributed indirectly to a more organized worship environment. These insights reinforce the
multi-dimensional benefits of 10T in religious settings.

The findings collectively demonstrate that 10T technologies serve dual purposes in
mosques by promoting sustainability and supporting spiritual practice simultaneously. The
interplay between environmental optimization and worship enhancement emerged as central to
the success of smart mosque initiatives. The convergence of these outcomes underscores the
feasibility of aligning modern technology with Islamic architectural and ethical principles. This
synthesis marks a significant step toward conceptualizing mosques as sustainable smart spaces.

Studies on smart buildings generally highlight energy efficiency and user comfort as
primary outcomes of loT deployment. The present findings align with this research but extend
it into the religious domain, where spiritual experience becomes an equally important variable.
The integration of environmental sustainability with ritual performance distinguishes this study
from mainstream loT literature. This distinction emphasizes the need for context-specific smart
building models.

Research on smart religious spaces is limited, with existing studies focusing mainly on
digital call-to-prayer systems or automated lighting. The findings of this study demonstrate a
more comprehensive approach by connecting 10T functions to environmental stewardship and
worshiper well-being. The broader scope positions this research as a pioneering contribution to
the literature on smart religious architecture. This divergence illustrates the conceptual
expansion introduced by the smart mosque model.

Comparisons with literature on worship environments reveal consistent evidence that
thermal comfort, air quality, and spatial organization influence religious engagement. The
present findings reinforce these claims by demonstrating that 10T systems can optimize these
environmental parameters with greater precision. The alignment suggests that technology can
effectively support religious experience when contextualized appropriately. This synergy
strengthens the argument for integrating loT into spiritually significant spaces.
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Scholarly discussions on sustainability in Islamic architecture emphasize moderation,
care for nature, and efficient resource usage as core values. The findings affirm that loT
provides a practical means of upholding these principles in contemporary mosque
management. The alignment between technological outcomes and Islamic ecological ethics
reveals a unique convergence not extensively documented in previous research. This
convergence enhances the cultural relevance of smart mosque initiatives.

The findings indicate that technological modernization in religious spaces does not
diminish their spiritual essence but can strengthen it when implemented respectfully. The
enhancement of worship experience resulting from improved environmental conditions
demonstrates that comfort contributes to deeper spiritual concentration. The results challenge
assumptions that technology disrupts tradition in sacred environments. This reflection offers a
more nuanced understanding of faith—technology integration.

The results point to an emerging paradigm in which religious infrastructure evolves
toward ecological responsibility. loT-enabled mosques exemplify how environmental
sustainability can become a lived expression of Islamic ethical teachings. The quantitative
reductions in resource consumption serve as practical manifestations of stewardship principles.
This reflection signals a broader cultural shift toward integrating sustainability into religious
practice.

The findings suggest that worshippers respond positively to technological interventions
when these systems support, rather than alter, ritual activities. The acceptance of loT-based
enhancements reflects a growing openness among congregations toward technological
improvements that facilitate comfort, safety, and guidance. This acceptance indicates that
modernization is not inherently at odds with religious identity. This insight highlights the
adaptive potential of religious communities.

The study reveals that smart mosque initiatives signify an expanding role for mosques as
environmentally conscious, technologically advanced community hubs. The integration of loT
positions mosques not only as spiritual centers but also as models of sustainable public
infrastructure. This reflection underscores the potential for mosques to influence broader
community practices in environmental responsibility. This symbolic significance amplifies the
value of smart mosque development.

The findings imply that policymakers and mosque administrators should consider 10T-
based solutions as strategic investments rather than optional enhancements. The measurable
environmental benefits justify allocating resources toward smart systems that reduce long-term
operational costs. The implications extend to the development of national guidelines for
sustainable mosque construction. This policy direction can mainstream environmental care in
religious infrastructure planning.

The results imply that Islamic organizations can use smart mosques as educational
platforms for promoting ecological consciousness within communities. Demonstrations of
water and electricity reduction in mosques can encourage households to adopt similar
technologies. The influence of religious spaces in shaping community behavior gives smart
mosques a broader societal impact. This implication strengthens their role in environmental
awareness campaigns.

The findings carry implications for architectural and engineering teams designing future
mosques. The incorporation of 10T should be treated as an integral design component rather
than a post-construction addition. The implications encourage interdisciplinary collaboration
between technologists, architects, and religious scholars. This collaborative approach ensures
aesthetic, functional, and spiritual coherence.

The results imply that worship experience must be considered a measurable dimension in
designing smart religious environments. Enhancing thermal comfort, air quality, and spatial
flow contributes directly to spiritual well-being. This implication encourages researchers to
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develop new methodologies for assessing worship experience quantitatively. The recognition
of experiential metrics expands the scope of environmental psychology in religious studies.

The findings emerged because 10T technologies naturally align with the operational
needs of mosques, which require efficient management of energy, airflow, and occupancy
throughout the day. Mosques experience fluctuating use patterns that benefit from real-time
monitoring. The responsiveness of 10T systems matches the dynamic functional nature of
mosque spaces. This operational alignment explains the strong outcomes seen in the results.

The findings materialized due to increasing societal expectations for comfort,
sustainability, and modern amenities in public buildings, including religious ones. Worshippers
today are more aware of environmental conditions and expect facilities to support their well-
being. 10T technologies provide the means to meet these expectations with precision. This
social context explains the improvements in worship experience.

The study results emerged from the compatibility between Islamic ecological values and
technological tools promoting resource efficiency. Islamic teachings emphasize moderation,
cleanliness, and environmental stewardship, which naturally correspond to the goals of 10T-
enabled sustainability. This ethical compatibility encouraged both acceptance and effectiveness
of technological integration. This moral foundation explains the cultural resonance of smart
mosques.

The findings surfaced because digitalization trends have expanded into all aspects of
public infrastructure, including religious buildings. Mosques, as central community spaces,
cannot remain isolated from technological progress. The availability of cost-effective 10T
devices has lowered barriers to adoption. This technological democratization explains the
growing momentum behind smart mosque initiatives.

Future research should test 10T frameworks across diverse mosque typologies, including
rural, urban, large-capacity, and historical mosques. Empirical evaluations will help refine
implementation models and adapt technologies to different architectural and cultural contexts.
Systematic testing will strengthen the generalizability of the smart mosque framework. This
step is essential for scaling implementation.

Mosque administrators should establish operational protocols for managing 10T systems,
including maintenance schedules, data monitoring routines, and staff training. Clear operational
guidelines ensure sustained system performance and reduce technological downtime.
Institutional capacity-building will promote efficient long-term adoption. This progression
supports the institutionalization of smart mosque practices.

Technology developers should collaborate with Islamic scholars and architects to create
IoT solutions tailored to mosque environments. Customization will ensure cultural
appropriateness, aesthetic integration, and user acceptance. Co-design approaches will produce
technologies that better serve the functional and spiritual needs of congregations. This
collaboration advances context-sensitive innovation.

Policymakers and Islamic organizations should promote smart mosque development
through funding schemes, sustainability incentives, and community awareness programs.
National frameworks for green mosques can accelerate adoption and align religious
infrastructure with environmental targets. Broader policy support will amplify the societal
impact of smart mosque initiatives. This direction positions smart mosques as catalysts for
sustainable religious and civic life.

The most significant finding of this study is the demonstration that 10T technologies can
simultaneously advance environmental sustainability and enhance the worship experience
within mosque environments. The integration of sensor-based monitoring, automated resource
management, and real-time environmental adjustments produced measurable improvements in
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energy efficiency, water conservation, and indoor air quality, while also elevating user comfort,
spatial coordination, and overall worship engagement. The dual-benefit outcome distinguishes
this study from existing research on smart religious spaces by revealing that environmental
optimization and spiritual experience are not separate objectives but interdependent dimensions
of effective mosque design. This insight positions smart mosques as innovative models capable
of aligning technological progress with the ecological and spiritual values embedded within
Islamic tradition.

The key contribution of this research lies in its development of a conceptual framework
that unifies sustainability principles, 10T functionality, and worship-centered design into an
integrated model specifically tailored for mosque environments. The study provides
methodological value by combining descriptive environmental data, inferential analysis,
relational mapping, and case-based validation to articulate how 10T systems operate within the
cultural and architectural context of Islamic worship. The framework advances the field by
offering both conceptual clarity and practical guidance for architects, policymakers, and
mosque administrators, highlighting how digital technologies can be ethically and effectively
embedded in religious spaces. This contribution expands existing smart building literature and
introduces a novel interdisciplinary approach bridging environmental engineering, religious
studies, and user-experience design.

The limitations of this research include its reliance on secondary datasets, simulated
projections, and a limited number of case studies, which restrict the generalizability of the
findings across diverse mosque typologies, climatic conditions, and cultural contexts. The
absence of longitudinal data also limits the ability to assess long-term system performance,
worshipper adaptation, and sustainability outcomes over time. Future research should
incorporate empirical field testing, participatory design studies, and multi-site evaluations to
validate and refine the proposed framework. Further investigation is needed to explore cost—
benefit analyses, behavioral responses to smart systems, and the ethical governance of data
generated within religious spaces to ensure that technological innovation remains aligned with
both ecological imperatives and Islamic moral values.
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