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Identifying the Network of Themes of New Technologies in the Development of
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Abstract

The purpose of this study is to identify and analyze the network of themes of new technologies in the development of takaful
insurance with a focus on artificial intelligence and blockchain. This research adopted a qualitative approach using Braun
and Clarke’s thematic analysis. Data were collected through semi-structured interviews with 20 takaful insurance experts.
The data were coded and analyzed using ATLAS TI software, allowing for the identification of key dimensions and themes.
The thematic analysis identified 115 initial codes, 50 first-level themes, and 10 second-level themes. The main themes
comprised insurance technological innovations, application of artificial intelligence, blockchain-based transparency, digital
Sharia compliance, digital transformation infrastructures, takaful market drivers, smart risk assessment, personalization of
insurance services, smart data governance, and collaborative technological trust-building. Emerging technologies such as
artificial intelligence and blockchain play a crucial role in enhancing takaful insurance processes by increasing transparency,
improving data security, enabling personalized services, and strengthening customer trust. These advancements ultimately
contribute to the competitive positioning of takaful insurance in Islamic financial markets.
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Extended Abstract

Introduction

The insurance industry has historically been recognized as one of the pillars of the global financial system,
providing risk management and financial security mechanisms for individuals and organizations. In recent
decades, however, it has been increasingly challenged to adapt to the rapid pace of technological change and
the demand for innovative, customer-centric solutions. Within this context, takaful insurance, as an Islamic
alternative to conventional insurance, has gained considerable attention. Based on the principles of mutual
cooperation, shared responsibility, and adherence to Shariah, takaful avoids prohibited elements such as riba
(interest), gharar (excessive uncertainty), and maysir (gambling), thereby offering an ethical and religiously
compliant financial product (Ansari, 2022). Yet, despite its potential, the takaful industry continues to face
challenges such as limited market penetration, lack of consumer awareness, and inefficiencies in operations
compared to conventional insurance markets (Coskun et al., 2021; Nasir et al., 2021).

The emergence of disruptive technologies such as artificial intelligence (Al), blockchain, and the Internet of
Things (IoT) has opened new opportunities to address these challenges. Artificial intelligence enables insurers
to analyze vast amounts of structured and unstructured data to predict risks, detect fraudulent activities, and
provide personalized services (Azimi et al., 2021; Yuping Liu et al., 2022). Blockchain, on the other hand,
offers transparency, immutability, and security in insurance transactions, reducing fraud and building trust
among participants (Eletter, 2024; Fatemi & Shayesteh Pour, 2022; Wang, 2023). Moreover, IoT
integration has shown significant potential for data-driven decision-making in business intelligence and
insurance practices, further strengthening the industry’s adaptability to consumer demands (Yousofi et al.,
2023; Zhang et al., 2022).

The Islamic financial services sector has begun to integrate these technologies, and takaful is no exception.
Recent studies emphasize that FinTech applications can enhance the transparency, efficiency, and
competitiveness of takaful services (Ahmad et al., 2023; Faqih & Nurhayati, 2023). Similarly, research on
the digital transformation of insurance highlights the role of InsurTech in redefining customer experience and
improving operational efficiency (Ahmad et al., 2025). For Islamic economies, this technological integration
is particularly critical, as it not only enhances competitiveness but also ensures compliance with Shariah
through mechanisms such as digital Shariah compliance systems and smart contracts aligned with Islamic
jurisprudence (Alhalboni et al., 2022).

At the policy and regulatory level, efforts to reform takaful structures and align them with institutional
frameworks have been noted as crucial to fostering legitimacy and trust (Naeb Khosrowshahi et al., 2023;
Parizad & Shakouri, 2021). However, many scholars argue that the takaful industry remains underdeveloped
compared to conventional insurance, with systemic inefficiencies, limited product innovation, and an
inadequate technological foundation (Amjadi et al., 2022; Ghanbarzadeh et al., 2023; Hamzeh &
Ghanbarzadeh, 2023). To overcome these barriers, adopting blockchain, Al and IoT as enabling technologies
for digital transformation is vital.

From a financial stability perspective, studies suggest that the takaful industry’s resilience can be enhanced by
technological innovation. For example, ownership structure and financial stability analyses reveal that takaful
firms are more sustainable when they adopt diversified technological and organizational practices (Al-Amri et
al., 2021; Rubio-Misas, 2020). Additionally, integrating blockchain with Al has been shown to improve
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efficiency and security in other industries, such as autonomous vehicles, offering lessons for application in
insurance (Bahmani Zargari et al., 2020).
Taken together, these studies reveal a gap in the literature concerning a comprehensive thematic framework
for the adoption of emerging technologies in takaful insurance. While fragmented research exists on
blockchain, Al, and InsurTech individually, an integrated perspective examining how these technologies
collectively transform takaful processes is still limited. This study, therefore, aims to identify the network of
themes of new technologies in the development of takaful insurance, emphasizing the dual roles of artificial
intelligence and blockchain as transformative drivers. By mapping the challenges, opportunities, and strategic
implications, this research contributes to both academic literature and practical policy-making in Islamic
financial markets.
Methods and Materials
This research employed a qualitative approach using thematic analysis to explore the role of new technologies
in the development of takaful insurance. Semi-structured interviews were conducted with 20 experts in takaful
and related insurance industries until theoretical saturation was reached. Participants included academics,
policymakers, and practitioners with extensive experience in Islamic finance and digital insurance operations.
The data were transcribed, coded, and analyzed using Braun and Clarke’s thematic analysis method in
ATLAS.ti software. The analysis followed six stages: familiarization with data, generation of initial codes,
searching for themes, reviewing themes, defining and naming themes, and producing the final thematic
network. A purposive sampling strategy ensured that only experts with relevant knowledge were included. To
enhance credibility, triangulation methods and member-checking were employed, and reliability was ensured
through iterative coding and expert validation.
Findings
The thematic analysis revealed 115 initial codes, which were consolidated into 50 first-level themes and 10
second-level themes. The key second-level themes identified were:
1. Insurance Technological Innovations — Digitalization of insurance processes, integration with
InsurTech platforms, and automation of policy issuance and claims.
2. Application of Artificial Intelligence — Smart risk assessment, predictive analytics for demand
forecasting, fraud detection, and personalized policy design.
3. Blockchain-Based Transparency — Immutable transaction records, smart contract implementation,
and real-time auditing mechanisms.
4. Digital Shariah Compliance — Automated monitoring of Shariah adherence, algorithmic fatwa
applications, and elimination of prohibited elements.
5. Digital Transformation Infrastructures — Development of IT infrastructures, cloud-based
integration, and regulatory frameworks for digital contracts.
6. Takaful Market Drivers — Demand for digital Islamic financial products, competition with
conventional insurance, and lifestyle shifts toward digital services.
7. Smart Risk Assessment — Real-time risk scoring using Al and IoT data, predictive loss modeling, and
adaptive premium structures.
8. Personalization of Insurance Services — Customer-centric digital platforms, personalized user
experiences, and adaptive coverage options.
9. Smart Data Governance — Ethical data collection, multi-layered encryption, compliance with data
protection laws, and Al-based data validation.
10. Collaborative Technological Trust-Building — Enhancing transparency and fairness through
distributed ledgers, eliminating intermediaries, and building social trust.
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These themes collectively underline the multifaceted role of technology in reshaping takaful insurance,
bridging traditional Shariah principles with modern financial innovation.

Discussion and Conclusion

The findings of this study reinforce the argument that emerging technologies such as Al and blockchain are
not optional add-ons but essential enablers for the sustainable growth of takaful insurance. By automating risk
assessment, enhancing transparency, and ensuring Shariah compliance, these technologies directly address
many of the long-standing challenges in the takaful sector, such as low efficiency, lack of consumer trust, and
limited scalability.

The study also demonstrates alignment with global trends in the broader insurance industry. Research on
InsurTech underscores the transformative potential of digital tools in redefining customer experience and
operational models (Ahmad et al., 2025). The identified themes, such as smart risk assessment and
personalization of services, correspond with prior studies emphasizing the role of Al in predictive analytics
and customer relationship management (Azimi et al., 2021; Yuping Liu et al., 2022). Similarly, blockchain-
driven transparency resonates with bibliometric analyses that highlight its growing role in cost reduction and
fraud prevention (Eletter, 2024; Wang, 2023).

Furthermore, the concept of digital Shariah compliance adds a unique dimension to the takaful context,
bridging religious legitimacy with technological execution. This theme complements earlier works suggesting
that institutional frameworks are critical for rationalizing takaful operations (Alhalboni et al., 2022). By
embedding compliance mechanisms into algorithms and smart contracts, insurers can ensure both efficiency
and religious adherence, thereby strengthening trust among Muslim consumers.

The implications of these findings extend beyond the takaful industry. As studies on ownership structure and
financial stability indicate, innovative technological adoption directly correlates with resilience and
sustainability in Islamic finance (Al-Amri et al., 2021; Rubio-Misas, 2020). In addition, integrating
blockchain and Al has already demonstrated significant potential in other industries (Bahmani Zargari et al.,
2020), suggesting that cross-sectoral learning can accelerate transformation in takaful insurance.

In conclusion, this study highlights the transformative capacity of Al, blockchain, and related digital
technologies in advancing the takaful industry. The identified thematic network provides a roadmap for
insurers, regulators, and policymakers to strategically adopt technologies that enhance efficiency,
transparency, and consumer trust, while remaining aligned with Islamic principles. Future success in the
takaful industry will depend not only on technological adoption but also on the development of supportive
infrastructures, regulatory alignment, and cultural readiness for digital transformation.
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