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ABSTRACT

This study explores the role of Artificial Intelligence (AI) in
accelerating, ensuring compliance, and promoting inclusivity
within the development of Indonesia’s Halal Tourism sector.
Grounded in the framework of the Master Plan for Indonesia’s
Halal Industry (MPIHI) 2023-2029, this research adopts a
qualitative-descriptive method supported by policy and literature
analysis. The study identifies Al as a critical driver of
transformation across both the demand and supply sides of Halal
Tourism. On the demand side, Al facilitates personalized and
sharia-compliant  travel experiences through adaptive
recommendation systems, chatbots, and sentiment analysis. On
the supply side, Al enhances operational efficiency and Halal
Assurance through predictive analytics, blockchain-based
traceability, and automated Halal auditing systems. Findings
indicate that Al integration significantly strengthens trust
infrastructure, scalability of certification, and inclusivity of micro-
and small-scale tourism enterprises. However, challenges remain
in digital literacy, infrastructure disparity, and regulatory
readiness. The study concludes that inclusive digital governance
and a Halal Al Governance Framework are essential to ensure
ethical, equitable, and sustainable adoption of Al in Indonesia’s
Halal Tourism ecosystem.
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Introduction

Indonesia, as the country with the largest Muslim population in the world,
reaching 87.1% of the total population in 2023, or around 248.37 million people, has a
unique demographic advantage in developing the concept of Muslim-Friendly Tourism or
Halal Tourism (Wulandari et al., 2025). The tourism sector in general has long been a
strategic pillar, contributing significantly to the Gross Domestic Product (GDP), foreign
exchange, and job creation. The development of Halal Tourism in Indonesia is reflected in
the government's strategic plan, which is to improve the welfare of the community by
opening up business opportunities, realizing sustainable tourism development, and
increasing tourist satisfaction (Siregar etal., 2024).

Indonesia's long-term vision, as outlined in the 2023-2029 Indonesian Halal
Industry Master Plan (MPIHI), is to make the country the World Center for the Halal
Industry (Azwar & Usman, 2025). To achieve this ambitious target, the Halal Tourism
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sector has been designated as a Core Halal Industry. The government is targeting halal
tourism to contribute more than 3% to the national GDP by 2029, which in turn is
expected to create millions of new jobs in the tourism and creative economy sectors (bin
Lahuri & Purnamasari, 2024).

Achieving these massive quantitative targets requires a leap in capacity and
efficiency that goes beyond conventional operational methods. Strategic analysis
indicates that Artificial Intelligence (Al) is a key accelerator that is needed. When rapid
growth is pursued, manual operations and fragmented services tend to limit scale and
quality. Only through Al-based efficiency, from service personalization to verifiable Sharia
compliance assurance, can the economic potential of Indonesia's Halal Tourism be fully
unlocked (Irawan, 2023). Thus, Al is not merely a technological tool, but a crucial
economic lever to ensure that massive growth remains sustainable and sharia-compliant,
making it a national strategic priority.

Halal tourism is defined as activities supported by various universal facilities and
services, but still in line with the sharia values contained therein (Siregar et al., 2024).
Muslim tourists are a unique market segment. Their travel motivations are not only
centered on recreational and relaxation experiences, but also demand that these
experiences reflect their religious values (Ririn Tri Ratnasari, 2023). They seek
destinations that provide innovative solutions to meet their spiritual needs without
obstacles, such as the availability of halal food and beverages, access to places of worship,
and adequate privacy (Hakim et al., 2023).

In a global context, the criteria of family-friendly tourism and safe travel
destinations are strongly emphasized (Wulandari et al., 2025). The application of Al for
risk management and destination security, both physical security and data security, has a
direct relationship with increasing Indonesia's global competitiveness. In addition, this
fulfills the universal principle of Islam regarding the preservation of life (Hifz al-Nafs) and
possessions (Hifz al-Mal) (Stafrezar, 2024).

Halal tourism is a concept that ensures tourism services and facilities do not conflict
with sharia principles. Muslim tourists tend to have specific preferences, such as the
availability of halal-certified food, ease of worship, safety, and a comfortable environment
(Hakim et al., 2023). Meeting these needs requires ensuring the integrity of services
throughout the tourism value chain, from transportation, accommodation, and culinary
experiences to destination activities. However, conventional systems for managing halal
tourism often face challenges such as limited audit capacity, data fragmentation, and
imbalances in digital infrastructure between regions (Hendrik et al., 2024).

In the context of national digital transformation, Artificial Intelligence (Al) offers
great potential to overcome these obstacles (Battour et al.,, 2022). Al can improve service
quality through personalized travel recommendations, automated customer service, and
real-time halal facility navigation features. At the operational level, Al enables efficient
destination management, optimization of the halal supply chain, and increased speed and
accuracy of the halal certification process through automated document analysis and risk
detection. The integration of Al with other technologies such as the Internet of Things
(IoT) and Blockchain also opens up opportunities for the creation of a transparent and
secure digital halal assurance system (Melly Wanda Ismi Wulandari & M. Ruslianor Maika,
2025).

However, the use of Al in Indonesia's halal tourism still faces a number of obstacles.
Inequalities in access to digital infrastructure, low technological literacy among tourism
MSME players, and the absence of a specific regulatory framework for Al governance
based on sharia principles are challenges that need to be overcome. The application of
advanced technology without inclusive policies risks deepening regional disparities and
hindering the achievement of equitable and fair halal tourism development targets.
Therefore, technological innovation must be accompanied by strategies to strengthen
human resource capacity, integrate national data, and establish an ethical and regulatory
framework for Al that is in line with Islamic values.
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Given this urgency, studies on the role of artificial intelligence in accelerating,
ensuring compliance, and expanding the inclusiveness of halal tourism are highly
relevant. A comprehensive understanding of Al integration in the halal tourism ecosystem
is expected to contribute to policy development, increase destination competitiveness,
and strengthen Indonesia's position as a global leader in the technology-based halal
tourism industry.

Method

This study uses a descriptive qualitative research method to examine the role of
artificial intelligence (Al) in accelerating, ensuring compliance, and promoting inclusivity
in the development of halal tourism in Indonesia. This method was chosen because it
allows for in-depth exploration of the policy context, technological developments, and the
dynamics of digital implementation in the halal tourism ecosystem. The research focuses
on synthesizing conceptual frameworks, policy documents, and empirical findings from
various previous studies to produce a comprehensive understanding of Al's contribution
to the transformation of the halal tourism sector (Hasanah, 2017).

The participants in this study are not human subjects, but rather a collection of
relevant documents and text sources. The data corpus includes national policy documents
such as the 2023-2029 Indonesian Halal Industry Master Plan (MPIHI), regulations from
ministries related to halal tourism, official reports from BPJPH and Kemenparekraf, and
scientific publications discussing the application of Al, smart tourism, and halal supply
chain systems. The sources were selected purposively based on relevance, credibility, and
recency so that the analysis reflects the actual conditions of Al technology implementation
in halal tourism.

Data collection was conducted through systematic document analysis, including the
processes of identification, review, and extraction of information from government
policies, institutional reports, journal articles, and credible digital publications. This
procedure followed the standard stages of document research, namely the selection of
relevant documents, verification of authenticity and feasibility, and recording of
important information through structured reading notes. The document analysis method
used is well-established in qualitative research, so this study does not modify commonly
used procedures. The documents analyzed are limited to the period relevant to the
implementation of halal tourism and digital transformation to maintain the accuracy of
the findings.

Data analysis was conducted using thematic analysis techniques in accordance with
the interpretive stages of qualitative research. The first stage involved data reduction,
which consisted of identifying and filtering information related to Al adoption, halal
assurance mechanisms, policy directions, and digital ecosystem challenges. The reduced
data was then coded into thematic categories, including demand-side service
personalization, supply-side operational efficiency, digital governance, and Al-based
compliance systems. Each theme was compared across sources to identify patterns,
inconsistencies, and implementation gaps. The final stage involved synthesizing all
themes into an analytical narrative explaining the strategic contribution of Al to the
development of halal tourism in Indonesia. All stages of the analysis followed established
thematic analysis procedures in qualitative methodology without technical changes
(Heriyanto, 2018).

Results

This study shows that the use of artificial intelligence (AI) has strategic potential in
accelerating, strengthening compliance, and increasing inclusivity in the development of
halal tourism in Indonesia. Al fundamentally changes the interaction between tourists and
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destinations, shifting from generic services to highly personalized experiences that
directly support the spiritual needs and comfort of Muslim tourists.

Adaptive Halal Recommendation Engine and Sharia-Compliant

Al has the ability to analyze travelers' preferences, including their spiritual needs
and Islamic lifestyle, to provide safer and more personalized travel solutions (Irawan,
2023). Machine Learning (ML) enables more sophisticated market segmentation, going
beyond standard demographics to understand the psychographic motivations of Muslim
travelers who demand a balance between recreation and religious values (Ririn Tri
Ratnasari, 2023).

In the context of applications, Al can provide real-time information about halal
facilities around destinations and even present more in-depth visual content about local
culture (Azwar & Usman, 2025). In addition, technologies such as ChatGPT have been
proven to increase the satisfaction of Muslim tourists by providing direct support tailored
to their needs, which ultimately encourages repeat visits and electronic promotion (e-
Word-of-Mouth) (Arif, 2019).

Although there are already many apps that provide basic features for worship
needs, such as Muslim Pro, Athan, and Umma (which offer prayer schedules, gibla
direction indicators, and the Quran) (Rohmawaty, 2023), Al enables the integration of
location data and prayer times into broader tourism recommendation engines. Digital
platforms such as “Halal Tripnesian” have innovated to facilitate access to information on
mosques, halal restaurants, hotels, and halal products, demonstrating the enormous
potential of digital platforms oriented towards sharia compliance.

Automated Customer Service (Halal Chatbots and Virtual Assistants)

The use of chatbots is an increasingly widespread application of Al in the travel
industry. Chatbots are designed to simulate direct conversations with humans, making it
easier for tourists to exchange information about tourist attractions (Andri Sahata
Sitanggang et al.,, 2025). In Halal Tourism, chatbots function as 24-hour information
providers that can give recommendations on destinations, accommodations, and culinary
experiences tailored to travelers' preferences (Laja et al., 2025).

Local case studies in Indonesia have proven the feasibility and effectiveness of this
technology. The implementation of Machine Learning Framework-based chatbots such as
RASA in Pekalongan and Semarang shows a high level of model accuracy (0.91 accuracy,
0.97 precision, and 0.95 F1 score in Semarang). This performance proves that chatbot
technology is ready to be scaled nationally.

For micro and small tourism businesses (MSMEs), Al-based Virtual Assistants offer
a solution to save on operational costs and reduce the intensity of physical contact with
officers, while still providing professional services throughout the day. The main goal of
Al on the demand side is to create a “frictionless faith experience.” Al eliminates the
uncertainty and stress often experienced by Muslim tourists in foreign locations regarding
the fulfillment of religious requirements (e.g., finding certified halal food or the accurate
direction of the qibla). This high level of comfort directly increases satisfaction,
encourages repeat visits, and strengthens Indonesia's image as a global Muslim-friendly
destination.

Smart Digital Marketing and Sentiment Analysis

In marketing, Al is used to analyze big data in order to monitor public perception
and understand market trends, particularly through Sentiment Analysis. Indonesia and
Malaysia are at the forefront of research on Al and the halal industry, with Big Data and
Sentiment Analysis being key research themes (Azwar & Usman, 2025).

The use of Al includes: 1) Targeted market segmentation, such as countries of the
Organization of Islamic Cooperation (OIC); and 2) Translation of tourism content—from
descriptions and reviews to travel guides—into various languages, effectively removing
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communication barriers for international Muslim tourists. Although many applications
focused on Muslim needs have been developed, data on tourist behavior, location, and
certification status often remains fragmented. If data from these various sources is not
efficiently integrated into a single platform that can be analyzed by Al (such as a National
Data Lake), personalization capabilities will remain limited. This data fragmentation
hinders Indonesia's ability to maximize its data assets in strategic policy formulation and
destination planning.

In terms of acceleration, Al has proven capable of improving operational efficiency
through service automation, destination management optimization, and the provision of
personalized travel recommendations for Muslim tourists. This technology is also capable
of strengthening cross-agency data integration, thereby supporting the implementation
of a smart halal tourism concept that is more responsive and adaptive to market dynamics.

In terms of compliance, Al plays an important role in supporting the halal assurance
system through faster document analysis, identification of potential risks, and integration
with [oT and Blockchain technologies that strengthen the transparency of the halal supply
chain. Thus, Al helps minimize human error, speeds up the certification process, and
improves the accuracy of sharia compliance monitoring at every stage of tourism services.

Meanwhile, in terms of inclusivity, Al opens up opportunities for the equitable
distribution of halal tourism benefits by improving access to information, providing
disability-friendly navigation systems, and helping tourism MSMEs access artificial
intelligence-based digital platforms. This innovation has the potential to reduce the digital
divide between regions and provide greater opportunities for new destinations to
develop.

However, this study also identifies challenges such as digital infrastructure
inequality, low technological literacy at the MSME level, and the absence of a regulatory
and ethical framework for Al based on sharia principles. Therefore, the successful
integration of Al requires comprehensive policy support, cross-institutional
collaboration, and human resource capacity building to ensure that the digitalization of
halal tourism is sustainable and equitable.

Overall, Al is an important catalyst for the transformation of Indonesia's halal
tourism, but its implementation must be accompanied by clear governance, based on
sharia values, and oriented towards inclusiveness. Strategic integration between
technology, policy, and human capacity building is key to making Indonesia a global leader
in the development of technology-based halal tourism.

Discussion

The results of the study show that the use of Artificial Intelligence (AI) has a
strategic contribution in accelerating the transformation of halal tourism in Indonesia. In
terms of acceleration, Al has been proven to improve service efficiency, optimize
destination management, and facilitate data-driven decision making. Technologies such
as machine learning, chatbots, intelligent recommendation systems, and predictive
analytics enable Muslim tourists to obtain a more personalized, faster, and sharia-
compliant travel experience. This digitization process is in line with the national
objectives of the 2023-2029 Indonesian Halal Industry Master Plan (MPIHI), which
emphasizes the need for innovation and technology integration to strengthen the
competitiveness of Indonesian halal products and services. Improvements in service
speed and user experience are key factors in accelerating the growth of this sector.

In terms of compliance, Al can strengthen the halal assurance system through
automated monitoring, increased verification accuracy, and continuous monitoring of the
halal supply chain. The integration of Al with supporting technologies such as the Internet
of Things (IoT) and Blockchain has the potential to create a Halal Assurance System that
is more transparent, auditable, and minimizes human error. In the context of halal
certification, Al can accelerate the document analysis process, scan for potential non-halal
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risks, and provide early warnings to industry players. This not only improves the
administrative efficiency of BPJPH and related institutions, but also strengthens public
trust in the halalness of tourism products and services. Thus, Al serves as a reinforcement
of accountable and measurable halal governance.

The aspect of inclusivity is also an important finding. Al opens up opportunities for
the equitable distribution of the benefits of halal tourism by providing digital access to
previously underserved areas. Al-based platforms can help halal tourism MSMEs increase
visibility, improve service quality, and gain a deeper understanding of market needs
through data analytics. For tourists with disabilities, Al also facilitates accessibility
through speech-to-text technology, navigation assistance, and Al-driven accessibility
features. Thus, Al integration provides opportunities for halal tourism to not only grow
economically but also reach a wider and more diverse group of users.

Although these opportunities are significant, this study also reveals a number of
challenges that hinder the optimization of Al's role in halal tourism. Digital infrastructure
inequality between regions is a major obstacle, especially in halal tourist destinations
located in rural areas or 3T regions. The digital literacy of tourism SME actors is also still
low, which affects their level of readiness to adopt technology. In addition, the absence of
a nationally standardized Al governance framework, especially one that complies with
sharia principles, has the potential to raise issues of ethics, data security, and value
incompatibility. These challenges indicate that the successful integration of Al depends
not only on technological aspects, but also on the readiness of human resources,
regulations, and institutional collaboration.

Overall, this study shows that Al has a multi-dimensional role in the development
of halal tourism, including accelerating services, ensuring halal compliance, and
expanding the inclusiveness of the sector. However, its successful implementation
requires synergy between the government, academics, industry players, and halal
certification agencies. Adaptive policy formulation in response to technological
developments, strengthening the digital capacity of MSMEs, and providing equitable
technological infrastructure are prerequisites for the creation of a sustainable Al-based
halal tourism ecosystem. With collaborative efforts, Indonesia has a great opportunity to
become a global center of excellence for halal tourism based on technological innovation.

Conclusion

This study shows that the use of artificial intelligence (AI) has strategic potential in
accelerating, strengthening compliance, and increasing inclusiveness in the development
of halal tourism in Indonesia. In terms of acceleration, Al has been proven to improve
operational efficiency through service automation, destination management optimization,
and the provision of personalized travel recommendations for Muslim tourists. This
technology is also capable of strengthening cross-agency data integration, thereby
supporting the implementation of a smart halal tourism concept that is more responsive
and adaptive to the dynamics of market needs.

In terms of compliance, Al plays an important role in supporting the halal assurance
system through faster document analysis, identification of potential risks, and integration
with [oT and Blockchain technologies that strengthen the transparency of the halal supply
chain. Thus, Al helps minimize human error, speeds up the certification process, and
improves the accuracy of sharia compliance monitoring at every stage of tourism services.
Meanwhile, in terms of inclusivity, Al opens up opportunities for the equitable
distribution of halal tourism benefits by improving access to information, providing
disability-friendly navigation systems, and helping tourism MSMEs access artificial
intelligence-based digital platforms. This innovation has the potential to reduce the digital
divide between regions and provide greater opportunities for new destinations to
develop.
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However, this study also identifies challenges such as digital infrastructure
inequality, low technological literacy at the MSME level, and the absence of a regulatory
and ethical framework for Al based on sharia principles. Therefore, the successful
integration of Al requires comprehensive policy support, cross-institutional
collaboration, and human resource capacity building to ensure that the digitalization of
halal tourism is sustainable and equitable.

Overall, Al is an important catalyst for the transformation of Indonesia's halal
tourism, but its implementation must be accompanied by clear governance, based on
sharia values, and oriented towards inclusiveness. Strategic integration between
technology, policy, and human capacity building is key to making Indonesia a global leader
in the development of technology-based halal tourism.
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