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Abstract:

This study aimed to develop a structural model explaining the application of financial technology in the development of the electronic
insurance industry by identifying key components and determining their hierarchical relationships, driving power, and dependence. An
exploratory mixed-methods approach was employed. In the qualitative phase, 15 university academics and experts in insurance and financial
technology with at least 15 years of relevant professional experience were recruited through purposive and snowball sampling, and semi-
structured interviews continued until theoretical saturation. The qualitative data were analyzed using phenomenological thematic analysis in
MAXQDA 20. Trustworthiness was assessed according to Guba and Lincoln’s criteria, while Holsti’s inter-coder agreement and Cohen’s
kappa were 0.717 and 0.659, respectively. In the quantitative phase, 40 managers and experts in the insurance industry and financial
technology were included through census sampling. Interpretive Structural Modeling (ISM) was used to determine hierarchical relationships
among the constructs, and MICMAC analysis was employed to assess their driving and dependence powers. The intraclass correlation
coefficient for the structural modeling procedure was 0.802. ISM revealed a six-level hierarchical structure. Technology-access limitations
arising from sanctions constituted the most fundamental driver, with a driving power of 12 and dependence of 1. Technological infrastructure
and the role of legal and regulatory institutions each showed a driving power of 10 and dependence of 3 and, together with digital culture,
formed the principal driving layer. Financial technology and the competitive structure of the insurance industry occupied Level 3, whereas
product diversity, financial transparency, and financial risk management were positioned at Level 4. Customer trust and insurance penetration
constituted Level 5. Financial sustainability, with a dependence power of 12 and driving power of 1, occupied Level 6 and emerged as the
most dependent and ultimate outcome of the model. Sustainable development of electronic insurance follows a structural chain extending
from environmental, institutional, and technological drivers through operational mechanisms to market-oriented outcomes. Accordingly,
reducing technology-access constraints, strengthening technological infrastructure and regulatory mechanisms, and fostering digital culture
should precede initiatives aimed at improving customer trust, insurance penetration, and financial sustainability.
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Extended Summary

Introduction

The accelerating digital transformation of financial services has fundamentally altered the structures through which financial
institutions create, deliver, and sustain value. Financial technology (FinTech) has emerged as a central component of this
transformation by integrating digital platforms, artificial intelligence, blockchain, big-data analytics, cloud computing, mobile
technologies, and automated decision systems into financial service provision. Rather than representing a purely technological
innovation, FinTech increasingly functions as an ecosystem-level mechanism that reshapes relationships among financial
institutions, customers, regulators, technology providers, and emerging digital intermediaries (Taherdoost, 2023; Zeidy, 2022;
Zhang et al., 2026). Contemporary developments suggest that financial services are progressively moving toward ubiquitous,
interconnected, and data-driven models in which access, personalization, efficiency, and real-time decision-making become
central competitive capabilities (Alt et al., 2024; Mussilimova et al., 2026).

The insurance industry is particularly exposed to these developments because its traditional business model depends heavily
on information processing, risk assessment, underwriting, claims management, pricing, and long-term relationships with
policyholders. Digital transformation therefore creates opportunities to redesign insurance processes rather than merely transfer
traditional services to online environments. Previous research has shown that technological innovation can enhance insurance
companies’ capacity for organizational innovation and operational modernization (Lanfranchi & Grassi, 2022). The expansion
of InsurTech further reflects the growing convergence between insurance and digital technologies, with applications extending
across underwriting, product design, claims processing, fraud detection, customer interaction, risk analytics, and service
distribution (Braun & Jia, 2025; Cosma & Rimo, 2024). In this context, the development of electronic insurance depends
increasingly on whether insurance companies can integrate emerging technologies into coherent organizational and market
capabilities (Sood et al., 2024; Susanto, 2022).

Among the most important technological mechanisms are blockchain, artificial intelligence, the Internet of Things, and
advanced data analytics. Blockchain can enhance traceability, transparency, and information integrity in banking, financial
services, and insurance operations (Khatwani et al., 2023), while systematic evidence indicates that blockchain applications
may improve multiple insurance processes by facilitating reliable data exchange and transaction recording (Shetty et al., 2022).
Similarly, the Internet of Things enables insurers to collect more detailed behavioral and risk-related information and can
support more personalized insurance products and dynamic risk assessment (Ranjbarfard & Dadashi, 2024). Big-data analytics
capabilities can also strengthen financial risk management and support evidence-based decision-making in insurance
companies (Alrfai et al., 2024). Together, these technologies contribute to a transition from static and administratively intensive
insurance processes toward predictive, automated, and data-driven models.

Nevertheless, technology alone is insufficient to ensure successful digital transformation. FinTech adoption is shaped by
regulatory, organizational, cultural, and behavioral conditions. Users’ acceptance of FinTech services in insurance and Takaful

settings is influenced by their perceptions of technology and the benefits and conditions associated with its use (Hassan et al.,
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2023). Digital financial literacy is also important because technological availability does not automatically translate into
effective utilization unless users possess the capacity to understand and engage with digital financial services (Ferilli et al.,
2024). At the institutional level, emerging FinTech and artificial-intelligence applications generate new legal and regulatory
challenges concerning privacy, responsibility, supervision, consumer protection, and technological governance (Ally, 2026).
These considerations demonstrate that electronic insurance development requires simultaneous attention to technological
infrastructure, organizational digital culture, regulatory institutions, competition, customer trust, and market development.

FinTech is also increasingly associated with broader goals such as financial inclusion, sustainable development, and
organizational performance. Digital technologies can reduce traditional barriers to financial service access and support financial
inclusion (Abdeljawad et al., 2026), while evidence from different economic sectors suggests that FinTech may facilitate access
to financing and improve the efficiency of financial intermediation (tasak, 2022; Mapanje et al., 2023). In insurance
specifically, FinTech adoption has been associated with improved financial performance (Salman, 2025), while related
evidence indicates that technological adoption can contribute to sustainable organizational performance when it is embedded
in broader innovation and financial-development mechanisms (Ahmad et al.,, 2026; Asare, 2026; Rouhani-Rad, 2023).
However, existing studies frequently examine individual technologies or isolated outcomes and provide limited insight into
how institutional, technological, competitive, operational, and market factors interact hierarchically. Accordingly, the present
study sought to develop a structural model for the application of financial technology in the development of the electronic
insurance industry by identifying the key constructs and determining their hierarchical relationships, driving power, and
dependence.

Methods and Materials

The study employed an exploratory mixed-methods design combining qualitative phenomenological analysis with
Interpretive Structural Modeling (ISM) and MICMAC analysis. In the qualitative phase, the study population consisted of
university academics with research expertise in financial technology and experienced managers and experts from the insurance
industry. Participants were selected using purposive sampling followed by snowball sampling. Eligibility criteria included at
least 15 years of professional experience in insurance or FinTech-related fields, possession of at least a master’s degree in
management, finance, insurance, information technology, or a related discipline, and substantial practical familiarity with
digital transformation, financial technology, financial risk management, and electronic insurance. Fifteen experts participated
in semi-structured in-depth interviews, and interviewing continued until theoretical saturation was achieved.

Qualitative data were analyzed through phenomenological thematic analysis using MAXQDA 20. Interview transcripts were
reviewed repeatedly, initial concepts were identified, related codes were grouped, and organizing themes were developed.
Trustworthiness was evaluated using credibility, transferability, confirmability, and dependability criteria. Inter-coder
reliability was examined using Holsti’s agreement coefficient and Cohen’s kappa. Holsti’s observed agreement was 0.717 and
Cohen’s kappa was 0.659, indicating acceptable qualitative reliability.

In the quantitative phase, the population consisted of 40 managers and experts in the insurance industry and FinTech who
met the specified educational and professional criteria. Because of the limited number of eligible experts, a census approach
was used. A researcher-developed instrument based on the qualitative findings and a structural self-interaction matrix was
employed to establish relationships among the identified constructs. Interpretive Structural Modeling was used to determine

the hierarchical levels and structural relationships among variables, while MICMAC analysis was employed to classify
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constructs according to their driving and dependence powers. The intraclass correlation coefficient for the structural modeling
process was 0.802, supporting the reliability of expert judgments.

Findings

The qualitative phase identified 12 principal constructs influencing the application of FinTech in electronic insurance
development: technological infrastructure, the role of legal and regulatory institutions, digital culture, technology-access
limitations resulting from sanctions, product diversity, the competitive structure of the insurance industry, financial technology,
financial risk management, financial transparency, customer trust, increased insurance penetration, and the financial
sustainability of insurance companies.

The ISM results produced a six-level hierarchical structure. Technology-access limitations arising from sanctions occupied
Level 1 and were identified as the most fundamental driver of the system. The MICMAC results confirmed this position, with
this construct showing the highest driving power (12) and the lowest dependence (1). This indicates that limitations in access
to technology exert substantial influence on the other components while remaining relatively independent of them.

Level 2 consisted of technological infrastructure, the role of legal and regulatory institutions, and digital culture.
Technological infrastructure and legal and regulatory institutions each demonstrated a driving power of 10 and dependence of
3, whereas digital culture had a driving power of 7 and dependence of 3. These constructs therefore represented major enabling
conditions for the subsequent development and application of FinTech.

At Level 3, financial technology and the competitive structure of the insurance industry were positioned as intermediate
operational drivers. Both constructs had driving powers of 7 and dependence values of 5, demonstrating that they were
simultaneously influenced by the foundational conditions and capable of affecting downstream processes.

Level 4 contained product diversity, financial transparency, and financial risk management. Each had a driving power of 5
and dependence of 7. Their position indicated that they functioned primarily as operational and process-related outcomes of
FinTech implementation while also contributing to the development of market-level consequences.

Customer trust and increased insurance penetration occupied Level 5. Both constructs had relatively high dependence values
of 9 and comparatively low driving powers of 3. These results indicated that customer trust and insurance penetration were
largely dependent on the effective functioning of the preceding technological, institutional, competitive, and operational layers.

Financial sustainability of insurance companies occupied Level 6 and constituted the ultimate outcome of the model. It
showed the maximum dependence value of 12 and the minimum driving power of 1. Thus, financial sustainability was
identified as the most dependent construct, reflecting the cumulative influence of all preceding layers of the system.

Discussion and Conclusion

The findings demonstrate that the development of electronic insurance through FinTech is not a direct technological process
but a hierarchical and systemic transformation. The model suggests that technological tools generate sustainable outcomes only
when appropriate environmental, institutional, infrastructural, and cultural conditions are established first. The location of
technology-access limitations arising from sanctions at the deepest level of the hierarchy highlights the importance of external
environmental constraints in shaping the capacity of insurance organizations to modernize. In this structure, restrictions on
access to technological resources can influence infrastructure development, organizational readiness, innovation speed, and the
feasibility of implementing advanced digital insurance solutions.

The second level of the model further confirms that technological infrastructure, regulatory institutions, and digital culture

constitute the principal enabling architecture of electronic insurance development. Technological infrastructure provides the
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operational foundation for digital services, while regulatory institutions determine the degree of legal certainty and
organizational freedom available for innovation. Digital culture, in turn, determines whether technological resources are
effectively absorbed and used within the organization. Consequently, investment in digital systems without corresponding
regulatory adaptation and cultural readiness is unlikely to generate the expected organizational transformation.

The placement of FinTech and competitive structure at the third level suggests that FinTech should be understood as an
operational mechanism rather than the original starting point of digital transformation. Once the necessary institutional and
technological conditions exist, FinTech can alter the competitive logic of the insurance industry and encourage companies to
introduce more efficient, innovative, and customer-oriented services. These changes subsequently manifest in product
diversification, improved financial transparency, and more sophisticated financial risk management.

The fourth and fifth levels illustrate the pathway through which technological transformation becomes visible to customers
and the market. Product diversity, transparency, and risk management represent internal and process-level mechanisms that
can enhance the quality and credibility of insurance services. Their effective development provides the conditions for increased
customer trust and broader insurance penetration. Thus, customer trust is not generated merely by offering online services;
rather, it emerges from reliable, secure, transparent, and responsive digital insurance experiences.

The final position of financial sustainability confirms that sustainable financial performance is a cumulative outcome of the
entire transformation chain. It cannot be achieved solely through acquiring new technologies or digitalizing isolated processes.
Instead, financial sustainability depends on the coordinated functioning of environmental, regulatory, infrastructural, cultural,
technological, competitive, operational, and market-related components. The resulting model therefore provides a strategic
roadmap for insurance policymakers and managers by demonstrating that priorities should begin with foundational barriers and
enabling conditions before progressing toward operational innovation, market expansion, and financial outcomes.

In conclusion, FinTech-based electronic insurance development should be approached as an integrated ecosystem rather
than a collection of independent technological initiatives. The six-level ISM structure clarifies the sequence through which
systemic drivers are translated into operational improvements, customer-related outcomes, insurance penetration, and
ultimately financial sustainability. Accordingly, successful electronic insurance development requires coordinated
interventions in technology access, infrastructure, regulation, digital culture, competitive capability, product innovation,
financial transparency, and risk management so that technological transformation can generate durable market and financial

value.
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