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2. Supervisory Technology (SupTech)
3. Regulatory Technology (RegTech)
4. Real time Supervisory
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Application of Digital Twin Technology in Regulatory
Frameworks of the Insurance Industry and Financial Services

Y.Ghiai ™, M. Ramezanpour?, S.Mohebbi?, G.Talkhab*

Abstract

This document will provide a complete overview of Digital Twin technology in the
regulatory frameworks of the insurance and financial sectors. Digital twins work as
virtual models of physical systems, allowing for real-time simulation, observation,
and predictive analysis. By using technologies such as the Internet of Things (I0T),
artificial intelligence (Al), blockchain, and digital twins, we can increase our
efficiency with the help of data accuracy, transparency, and accurate regulation. In
insurance, digital twins facilitate precise risk evaluation, flexible underwriting, quick
fraud identification, and improved claims management by merging various data
sources, such as 10T devices and satellite images. They also support proactive risk
prevention by modeling potential disasters, improving loss estimation, and helping
design personalized insurance solutions. This shift from reactive to severe risk
management greatly decreases operational costs and enhances organizational
effectiveness. This approach facilitates precise, real-time risk assessment and
ensures stronger compliance with complex regulatory standards. However, there are
many challenges, including concerns due to privacy, integration with infrastructures,
and algorithmic intolerance. This review explores the strategic opportunities of
digital twins across stakeholders within the insurance ecosystem.

Keywords: Digital Twin, Insurance Industry, Finance, Artificial Intelligence.
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PERSIMED: PERSian Intelligent MEDical Document Reader:

A Smart NLP-based Framework for Persian Medical
Documents

Seyed Mohammad Mahdi Khadem M.D ¥, Jamil Seydi Moradi®

Abstract

The healthcare industry generates vast amounts of textual data in the form of
medical records, prescriptions, and insurance claims. This paper introduces
PERSIMED (PERSian Intelligent MEDical document reader), a novel deep
learning-based framework designed to automate the extraction, processing, and
semantic analysis of Persian medical documents. The proposed system employs a
sophisticated pipeline combining Convolutional Neural Networks (CNN) for
document preprocessing and Vision-Language (VL) models for intelligent content
extraction. PERSIMED addresses critical pain points in the health insurance
industry, including fraud detection, claims processing automation, privacy-
preserving data management, and longitudinal health record creation. Our
framework achieves end-to-end automation from image input through auto-rotation,
orientation correction, boundary detection, to semantic annotation and structured
HTML output, enabling seamless database integration. This research demonstrates
how modern Al techniques can be effectively adapted to handle the unique
challenges of Mixed English and Persian script medical documentation.

Keywords: Medical Document Analysis, Health Insurance Automation, Fraud
Detection, Vision-Language Models, Healthcare NL.
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Requirements for Al Implementation in Digital Insurance
Supervision: A Gap Analysis

Kazem Aghagolzadehhajil*

Abstract

The rapid integration of Artificial Intelligence (Al) across the insurance value chain,
while boosting efficiency in areas like claims automation and fraud detection,
introduces novel and complex risks, including algorithmic bias, model risk, and
opagueness in decision-making. Consequently, the insurance regulatory body must
transition from traditional oversight to Digital Supervision (SupTech) to protect
policyholders and maintain market stability. This research aims to develop a
practical framework detailing the requirements for Al implementation within the
insurance regulatory body of Iran, utilizing the Gap Analysis methodology. Five
critical dimensions of requirements Regulatory, Ethical, Data, Technical, and
Human Capital were systematically extracted from international standards (e.g.,
IAIS recommendations) and specialized literature to define the Desired State. A
subsequent evaluation of the existing domestic infrastructure and regulatory
landscape revealed significant discrepancies. The most substantial gaps were
identified in Algorithmic Governance (the absence of dedicated regulations
mandating Al transparency and fairness), the lack of a unified and Integrated Data
Infrastructure for supervisory access, and a critical shortage of Specialized Human
Capital within the supervisory body capable of auditing complex Al models. These
deficiencies significantly undermine the regulator's capacity to effectively monitor
emerging systemic and consumer protection risks. The paper concludes by
proposing specific policy interventions, including the immediate establishment of a
Regulatory Sandbox and the urgent issuance of comprehensive Algorithmic
Governance Regulations, to bridge these essential gaps and facilitate a secure digital
transformation.

Keywords: Digital Supervision, Artificial Intelligence, Gap Analysis, Algorithmic

Governance, Regulatory Framework.

1. Department of Architectural Engineering and Urbanism, Faculty of Architectural
Engineering and Urbanism, Shahrood University of Technology (SUT), Shahrood, Iran,
(Corresponding Author) k.aghagolzadeh@gmail.com
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Algorithmic Oversight and Financial Stability: A Practical
Framework for Real-Time Monitoring in Insurance

Niloofar Fathollahi®*, Masoomeh Sadat Azimi?
Abstract
This article advances a comprehensive framework for algorithmic oversight, defined
as a continuous, real time supervision paradigm that integrates financial indicators
such as Solvency Capital Requirement (SCR), Minimum Capital Requirement
(MCR), Combined Operating Ratio (COR), liquidity, and Return on Equity (ROE)
with technical indicators including claim latency, underwriting automation, and
Explainable Artificial Intelligence (XAl) audit transparency, in order to strengthen
prudential resilience. Using a Preferred Reporting Items for Systematic Reviews and
Meta Analyses (PRISMA) guided systematic review of 48 studies from 1973 to
2025 spanning Insurance Technology (InsurTech), Regulatory Technology
(RegTech), Supervisory Technology (SupTech), and XAl governance, we synthesize
evidence that real time analytics enable earlier detection of solvency stress, reduce
reporting latency, and improve accountability when paired with explainable models
and standardized data pipelines. We present an integrative conceptual model that
situates continuous monitoring at the intersection of institutional governance,
technology adoption, specifically the Technology, Organization, and Environment
(TOE) framework and the Technology Acceptance Model (TAM), XAl, and
Environmental, Social, and Governance (ESG) oriented risk governance. Practical
implications include deployment of transparent Artificial Intelligence (Al)
dashboards, adoption of harmonized indicator taxonomies, and development of cross
border supervisory data hubs. This framework shifts the focus of insurance
supervision from looking backward at compliance to looking forward with
proactive, data-driven guidance. It aims to balance the pursuit of innovation with the
need for transparency, accountability, and financial resilience.
Keywords: algorithmic oversight; InsurTech; real-time monitoring; solvency;
supervisory technology (SupTech/RegTech); explainable and ethical Al (XAl); ESG
governance; insurance supervision.

1. Saman Reinsurance Company, Tehran, Iran, (Corresponding Author)
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Risk-Based Solvency Dashboard with ML Early-Warning
under ORSA

Alireza Khajenoori*", Mohammad ali Mohajer?

Abstract

This paper presents a risk-based solvency dashboard with a machine-learning early-
warning layer, aligned with ORSA principles under Solvency Il. We consolidate
supervisory-grade indicators—SCR and MCR coverage, loss, expense and combined
ratios—into a single, colour-coded alerting framework governed by risk-appetite
thresholds. The data pipeline is reproducible with EIOPA Solo Quarterly public
statistics while remaining plug-and-play for internal, firm-level feeds. The early-
warning system (ML-EWS) adopts a light, explainable logistic regression model
calibrated on transparent features (levels and short-term volatilities of
SCR/Combined/Loss/Expense), and is designed to remain stable in short time series
by enforcing minimum-history and label-variation criteria. A comprehensive
analytical layer complements the dashboard: benchmarking against the EEA
average, eight-quarter trend analysis with alert highlights, optional Life vs Non-Life
segmentation where available, and sensitivity of the combined ratio to premium and
claims shocks. The solution is implemented in Gradio Ul for end-user access,
allowing near-real-time monitoring in risk, actuarial and finance workflows. We
discuss how thresholds connect to the firm’s risk appetite and how outputs support
ORSA projections and management playbooks. The proposed architecture enables
the digitalisation of supervisory and risk-management functions within insurers,
provides reproducible artefacts (code, figures, and tables) that ensure transparency
and auditability, and offers a transferable blueprint for deployment in Iranian
insurers by replacing public inputs with internal datasets while maintaining
explainability and governance integrity.

Keywords: Solvency II, ORSA, Early-Warning, Machine Learning, Risk-Based
Supervision, Insurance Analytics.

1. Life Insurance Department, Asia Insurance, (Corresponding Author)
khajenoori.alireza@gmail.com (MSc in Data Science, Tarbiat Modares University)

2. Head of the Claims Department of Liability Insurance, Asia Insurance Company,
m.a_mhr@yahoo.com

(MSc in Entrepreneurship Management — New Business, University of Tehran, Central
Branch).
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A Dynamic Risk Modeling Approach to ORSA: Integration of
Early Warning Indicators and Stress Testing Scenarios

Z. Rahmani'’, Y. FarashbandGarmsir?
Abstract
This study aims to develop a dynamic analytical framework linking Early Warning
Indicators (EWIs) with stress-test scenarios within the Own Risk and Solvency
Assessment (ORSA) process. A Dynamic Risk Model (DRM) was applied to
simulate variations of key financial variables including the Solvency Capital
Requirement (SCR) ratio, loss ratio, and liquidity stability index over a 60-month
horizon. The input data were entirely synthetic, generated through ARIMA and
GARCH time-series models combined with Monte Carlo simulations for samples of
5, 20, and 30 insurance undertakings, aiming to assess risk dynamics across different
portfolio sizes.
The results indicate that in the pre-shock scenario, the system remains relatively
stable. Under a claim-increase shock of +30%, the average SCR decreased to around
0.95, and the early-warning month shifted from month29 to approximately
month 44, reflecting a delay in solvency signals. Conversely, a premium decline
shock of —24% led to an SCR of about 0.825 with a stable DRM Index of 0.525,
suggesting convergence of high-risk structures under intensified shocks. Moreover,
enlarging the sample size from 5 to 30 companies reduced the SCR variance,
supporting the stability of the DRM framework.
Overall, the combined ORSA-DRM approach effectively identifies the onset of
financial instability and dynamically depicts the mechanisms of risk transmission,
thereby enhancing Chief Financial Officer (CFO) and Chief Risk Officer (CRO)
decision-making in defining optimal solvency early-warning thresholds. The
findings confirm that integrating EWIs into the ORSA stress-testing process
improves both the sensitivity and predictive power of solvency monitoring. The
model demonstrates robustness across varying shock intensities and portfolio
dimensions, while distinguishing transitory volatility from structural weaknesses.
Methodologically, this research introduces a replicable dynamic framework that
transforms ORSA from a static compliance routine into a forward-looking
supervisory mechanism. Conceptually, it establishes a new analytical bridge
between proactive solvency management and quantitative early-warning design
representing a substantive innovation for actuarial modeling and risk governance.
Keywords: Own Risk and Solvency Assessment (ORSA), Early Warning Indicators
(EWIs), Dynamic Risk Model (DRM), Stress-Testing, Solvency Capital
Requirement (SCR).
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Systematic review of cybersecurity legal liability in Iranian
insurers

Zahra Alipour Estakhri'", Rana Sanee®

Abstract

This systematic review explores the changing landscape of legal liability in
cybersecurity related to supervisory data-sharing arrangements, focusing specifically
on risk management frameworks and insurance coverage within the Iranian
insurance sector. By analyzing 127 peer-reviewed articles published from 2015 to
2025, along with regulatory documents from 15 jurisdictions, the study highlights
significant gaps in the legal frameworks that govern data sharing between insurers
and supervisory authorities. Using a systematic review approach aligned with
PRISMA guidelines, the research synthesizes evidence from global regulatory
practices, with particular attention to ORSA implementation, data-driven
supervision models, and emerging liability frameworks.

The findings reveal three main challenges: first, unclear legal boundaries in cross-
border data sharing, with 68% of jurisdictions lacking defined liability allocation
mechanisms; second, insufficient insurance coverage models for supervisory data
breaches, affecting 72% of the examined markets; and third, a weak integration
between technological advancements and regulatory frameworks, especially in
emerging markets. The analysis shows that jurisdictions with well-established risk-
based supervision systems, such as the European Union under Solvency Il and
Singapore through the RBC2 framework, offer stronger liability protection via
standardized data governance protocols.

For Iranian insurers, the study suggests a hybrid approach that combines aspects of
the EU’s GDPR-compliant supervisory reporting with ASEAN’s phased
implementation strategy. It also identifies that by adopting international best
practices—such as data encryption, access controls, and incident response
protocols—Iranian insurance companies could reduce their potential liability
exposure by 45 to 60%. These results contribute to the growing conversation on
regulatory technology adoption in emerging markets and offer practical
recommendations for Iranian insurers facing increasing supervisory data demands
under the modernization efforts led by Central Insurance of Iran.

Keywords: cybersecurity liability, supervisory data sharing, insurance regulation,
risk management, regulatory technology, data governance.

1.insurance agency, Saman insurance company, Tehran, Iran, zahra93alipour@gmail.com
(Corresponding Author)
2. insurance agency, Saman insurance company, Tehran, Iran, magha5882@gmail.com
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The Impact of Modern Supervision on Guaranteeing
Policyholders' Rights and Promoting Public Trust

E. Najafi Vaygan **, B. Cheginifard®

Abstract

Background & Purpose: The insurance industry’s legitimacy and sustainability rest
on protecting policyholders’ rights. Modern supervisory approaches, supported by
technological and regulatory innovations, have transformed the mechanisms for
ensuring these protections. This study aimed to assess how modern supervisory
tools, including digital monitoring, risk-based supervision, and SupTech
applications, enhance the protection of policyholders’ rights while fostering public
trust and satisfaction in the insurance sector.

Design/methodology/approach —

This study adopted a quantitative research design to investigate the relationships
among modern supervision, policyholders’ rights, and public trust and satisfaction in
the insurance industry. The statistical population consisted of customers of an
insurance company in Iran. Data were collected through both library research and a
field survey. For the empirical analysis, a structured, researcher-developed
questionnaire was designed, with all items measured on a five-point Likert scale
ranging from “strongly disagree” to “strongly agree.” The validity of the instrument
was assessed and confirmed using exploratory and confirmatory factor analyses,
ensuring that the constructs were both conceptually sound and statistically reliable.
To determine the sample, convenience sampling was employed, and 303 participants
were selected to enhance the generalizability of the findings. Finally, Partial Least
Squares Structural Equation Modeling (PLS-SEM) was applied to test the
hypothesized relationships and to evaluate the structural model.

Originality/value - The findings indicate that modern supervision has reshaped the
insurance industry by adopting proactive, technology-driven oversight that
safeguards policyholders’ rights. Through data analysis, regulatory compliance, and
risk management, it strengthens market stability and consumer trust. For insurers,
adherence to these standards is both an ethical duty and an economic necessity for
sustaining confidence and long-term growth.

Keywords: Modern Supervision, Policyholders’ Rights, Public Trust, Customer
Satisfaction.

1. M.A. in TEFL, Elhamnv@yahoo.com
2. M.A. in International Trade. bitacheginifard@gmail.com
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Competency Framework for Insurance Professionals: Skills
Gaps and Training Priorities in Risk-Based Supervision Era

Roya Jahandideh"", Zahra Mirzabagheri®

Abstract

The transition to risk-based supervision (RBS) represents a fundamental shift in
insurance regulation globally, requiring substantial evolution in professional
competencies across the sector. This research examines the competency framework
essential for insurance professionals operating within RBS environments, with
specific application to Iranian insurance companies. Through analysis of
international best practices from European, Asian, and North American markets, this
study identifies critical skills gaps and establishes training priorities for the Iranian
insurance sector. The research employs a mixed-method approach, synthesizing data
from regulatory frameworks in 28 countries and competency assessments from
major international insurance markets. Key findings indicate that Iranian insurance
professionals require immediate development in quantitative risk modeling,
regulatory technology applications, and integrated risk management capabilities.
The study reveals that companies implementing comprehensive competency
frameworks achieve 34% better regulatory compliance rates and 27% improvement
in risk-adjusted returns compared to traditional supervision approaches (Berry-
Stolzle & Xu, 2018). The analysis demonstrates that successful RBS implementation
depends on three interconnected competency domains: technical risk assessment
capabilities, regulatory alignment skills, and digital transformation readiness. For
Iranian companies, the research proposes a structured competency development
approach focusing on practical implementation rather than theoretical knowledge,
emphasizing cross-functional collaboration and continuous learning mechanisms
adapted from successful implementations in emerging markets.

Keywords: Risk-based supervision, Insurance competencies, Skills gap, Regulatory
compliance, Iranian insurance sector, ORSA.
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Global Trends in Insurance Supervision

Elahe Peyravi'", Niusha Varzeshi?

Abstract

This paper reviews the international development of insurance supervision and
analysis of new trends, challenges, and international standards up to 2025. Insurance
regulations in the study have been detailed by the authors through referencing
several sources, such as the reports of the International Association of Insurance
Supervisors (IAIS), the European Insurance and Occupational Pensions Authority
(EIOPA), in addition to the insurance industry reports produced by Ernst & Young
(EY) and Deloitte, and academic articles. The research results show the transition of
insurance regulation to a risk-based approach model aligned with the updated IAIS
standards, the Insurance Core Principles (ICPs), and the Insurance Capital Standard
(ICS). Although there are challenges to the market strength such as economic
changes, high inflation, and rising debt. Still, technology and the concept of
digitalization, as well as Environmental, Social, and Governance (ESG) principles,
offer opportunities for increased efficiency and financial sustainability. The studies
conducted on the new standards indicate that some countries are also adopting them
at varying speeds.

Keywords: Insurance supervision, international standards, IAIS, climate risks,
artificial intelligence.
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Developing Human Capital in Insurance Industry through
Training, Empowerment, and Reskilling under Modern
Supervisory Practices

E. Najafi Vaygan®’, H. Karimi®

Abstract

Background & Purpose: In today’s highly competitive and global economy,
intangible assets are increasingly important, with human capital taking a key role.
As technology evolves rapidly and market conditions change, human capital now
serves as the core foundation and primary driver of innovation and economic growth
for countries. The current research was conducted with the aim of human capital
development Industry by implementing training, empowerment, and reskilling
within modern supervisory frameworks.

Design/methodology/approach — To achieve this goal, this applied research
employed a descriptive—analytical design to examine the study objectives. Data were
collected from 270 insurance experts of Saman Insurance Company through a
researcher-designed questionnaire based on relevant literature. The sample size was
determined using the 10-times rule for structural models, ensuring
representativeness and reliability. The instrument utilized a five-point Likert scale to
measure attitudes and perceptions. Data analysis was performed using descriptive
statistics, correlation analysis, confirmatory factor analysis, and structural equation
modeling (SEM).

Originality/value - Through rigorous analysis and hypothesis testing, it can be
concluded that Integrating training, reskilling, and empowerment with modern
supervisory practices enhances employee capabilities, autonomy, and adaptability
that strengthen both individual and organizational capacity, fostering sustainable,
flexible, and resilient insurance firms prepared for evolving market and regulatory
challenges.

Keywords: Human capital development, Training, Reskilling, Empowerment,
Modern Supervision.
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Developing a Forward-Looking Supervisory Framework for
Iran’s Insurance Industry toward 1414

Faeze Peyrovinia'”, Farhad Nazarizadeh

Abstract

This study aims to design a forward-looking and resilient supervisory framework for
Iran’s insurance industry toward the 1414 horizon (2035-36). Anchored in the
principles of adaptive governance and data-driven supervision, the framework seeks
to enhance the system’s capacity to anticipate and manage emerging risks across
technological, environmental, and economic domains.Adopting a foresight-oriented
mixed-method approach, the research integrates qualitative and quantitative
analyses. In the initial stage, the PESTEL model was applied to identify 36 key
drivers across six dimensions—political, economic, social, technological,
environmental, and legal—drawing on international experiences from institutions
such as EIOPA, FSB, and MAS. These drivers were evaluated using the Fuzzy
Delphi method with participation from academic and industry experts, resulting in
the selection of 18 validated factors. The Friedman test was subsequently employed
to rank the drivers by importance and uncertainty, identifying five high-impact
elements: Al-based risk analytics, SupTech/RegTech integration, principles-based
adaptive regulation, cybersecurity resilience, and climate stress testing.The findings
indicate that the transition toward forward-looking supervision requires more than
regulatory reform or digitalization—it calls for the integration of predictive
technologies, institutional learning, and adaptive data governance. Together, these
elements can transform Iran’s insurance supervision from a reactive, compliance-
based model into an intelligent, proactive, and learning-oriented system. The
proposed framework offers a structured pathway for enhancing supervisory foresight
and resilience, enabling the industry to navigate uncertainty and contribute to
sustainable financial stability by the 1414 horizon.

Keywords: Forward-looking supervision, PESTEL model, Friedman test, Fuzzy
Delphi, SupTech/RegTech.
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Environmental Risk Standards and Climate Supervision: A
Comparative Analysis for Iranian Insurance Market
Integration

Fatemeh Shaterzaryab®”, Zeinab Rostami?

Abstract

This study assesses how prepared Iranian insurance companies are for emerging
environmental risk standards within global climate risk supervision frameworks. By
comparing regulatory developments and supervisory practices across 28 countries in
Europe, Asia, and North America since 2018, and analyzing strategies of 45 major
insurers in vulnerable regions, it highlights key gaps and opportunities for Iran. The
findings identify three essential elements for effective climate risk supervision:
increased investment in data infrastructure (averaging 40% growth), use of dynamic
risk assessment models with forward-looking scenarios, and dedicated governance
structures for environmental risks.

The analysis shows that emerging market insurers adopting proactive climate risk
frameworks achieve 23% better solvency ratios and 18% greater operational
resilience than reactive adopters (Huang et al, 2022). For Iranian insurers, applying
simplified versions of the European Insurance and Occupational Pensions Authority
(EIOPA) guidelines, alongside regionally tailored stress tests, provides a practical
path to international compliance. The study concludes that focusing on technological
upgrades and workforce training is crucial, with phased implementation over 24-36
months proving most effective in similar markets.

Keywords: climate risk supervision, environmental standards, insurance regulation,
emerging markets, risk-based oversight, supervisory technology.

1. F.shaterzaryab@gmail.com (Corresponding Author)
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Proactive Regulatory Approaches in Insurance: Anticipating
Emerging Risks and Enhancing Resilience

A. JamY, S. Zarrodi®

Abstract

The accelerating pace of economic and technological change has fundamentally
altered the insurance industry’s risk profile, introducing a wave of emerging threats
including cyberattacks, climate-driven catastrophes, and systemic shocks from
interconnected financial systems. These developments demand a shift from reactive
oversight to proactive, forward-looking regulation, capable of anticipating
vulnerabilities before they materialize. This paper proposes and examines a
regulatory model that integrates predictive analytics, scenario building, resilience
modelling, and regulatory technology (RegTech) with supervisory technology
(SupTech) for comprehensive insurance supervision.

Drawing on a structured framework, the analysis addresses the typology of emerging
risks—technological, climate/environmental, and systemic—and explores advanced
modelling tools such as behavioural parameter integration, machine learning—based
network analysis, and multi-hazard stress testing. International case studies from the
EU, New Zealand, Singapore, and South Africa illustrate practical applications, from
cyber risk oversight and parametric earthquake coverage to behavioural stress
testing and Al-driven claims fraud detection.

The paper further outlines a scenario-building approach to assess plausible futures
between 2030-2035, providing regulators with pathways for optimizing policy in
optimistic, baseline, and pessimistic conditions.

Policy recommendations include establishing integrated risk data hubs, mandating
climate and cyber stress tests, fostering parametric and resilience-linked products,
enabling continuous compliance through SupTech, embedding ethical governance in
technological adoption, and embedding scenario-based policy revision.

Findings demonstrate that proactive supervision enhances risk anticipation,
improves intervention timing, and strengthens systemic resilience—particularly
when supported by high-quality data governance and interoperable SupTech
frameworks. Comparative insights reveal trade-offs between uunified coordination
and distributed innovation, underscoring the need for balanced governance models.
Overall, the study provides actionable guidance for insurance regulators and
supervisory bodies seeking to protect solvency, market stability, and consumer trust
in an increasingly complex and globally interconnected risk environment.
Keywords: Proactive regulation, Insurance supervision, Emerging risks, Resilience
modelling.
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Absence of a Native Early-Warning System for Insurer Risks
in Iran and Its Indicators

M. Soltani®*, M. Tarkhorani?

Abstract

The insurance industry plays a crucial role in financial stability, yet its resilience
depends on early identification of risks. Globally, regulators employ Early-Warning
Systems (EWS) to detect financial distress before it escalates, using a combination
of capital, profitability, liquidity, and governance indicators (IAIS, 2020; EIOPA,
2021; NAIC, 2020). While the United States and European Union have established
advanced frameworks, Iran lacks a native EWS and relies almost exclusively on the
Solvency Margin Ratio (SMR), which provides a narrow view of insurer health (Cll,
2023; Financial Tribune, 2022).

This study reviews recent international and Iranian research on insurer risk
monitoring, with emphasis on the last five years. Empirical evidence shows that
macroeconomic  shocks—including inflation, sanctions, and exchange-rate
volatility—significantly impact solvency in Iran (Haghverdilou et al., 2022;
Peykarjou et al., 2022). Literature from Turkey and the GCC highlights the potential
for risk-based supervision and predictive models tailored to local contexts (Koger &
Kestel, 2025; IMF, 2021).

The paper proposes was done by comparative analysis & literature synthesis
methodology as a conceptual framework for Iran that integrates financial,
macroeconomic, and governance indicators within a supervisory ladder of
intervention. This localized model aligns with international best practices while
addressing Iran’s unique vulnerabilities. Findings indicate that implementing such
an EWS would strengthen regulatory capacity, improve policyholder protection, and
enhance the overall stability of the insurance sector.

Keywords: Insurance, Early Warning System, Risk Indicators, Solvency, Iran.
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Future-Oriented Insurance Supervision: Pillars, Global Trends,
and a Roadmap for Iran

M. Soltani®*, M. Tarkhorani?

Abstract

The insurance sector is undergoing rapid change, prompting regulators worldwide to
adopt future-oriented supervisory approaches that are proactive, risk-based, and
technology-driven. This paper provides a comprehensive overview of future-
oriented insurance supervision, drawing on international standards and local
insights. We review literature on the evolution from traditional compliance
monitoring to risk-based and forward-looking supervision, highlighting key
frameworks from the International Association of Insurance Supervisors (IAIS), the
OECD, World Bank, and others. A regional comparison examines how various
jurisdictions — from advanced markets implementing Solvency |l-style regimes to
emerging markets embracing risk-based solvency — are aligning with global trends.
We identify core pillars of future-oriented supervision, including risk-based capital
adequacy, proactive risk identification (e.g. stress testing), supervisory technology
(SupTech) adoption, and robust consumer protection. Institutional requirements for
implementing these approaches are discussed, emphasizing legal reforms, skilled
human resources, and digital infrastructure. Through case studies (United States,
European Union, China, and Iran’s past efforts), we illustrate successes and lessons
in modernizing insurance oversight. Finally, a tailored roadmap for Iran’s insurance
industry is proposed, with short-, medium-, and long-term steps (e.g. updating
solvency standards, developing real-time data monitoring systems, and enhancing
supervisory capacity) to achieve a more adaptive and resilient regulatory regime.
The paper concludes with policy recommendations to ensure Iran’s supervisory
framework not only safeguards policyholders but also supports innovation and
market development. The insights aim to assist policymakers and regulators in
preparing Iran’s insurance supervision for future challenges and opportunities.
Keywords: Risk-Based Supervision, Insurance Regulation, Forward-Looking
Supervision, SupTech, Iran Insurance Industry.

1. Mani.soltani@gmail.com (Corresponding Author)
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Navigating Cultural and Institutional Challenges in
Implementing Regulatory Reforms in Insurance

Azarakhsh.Jam®”, Saied. Zarrodi?

Abstract

Regulatory reforms in insurance aim to improve stability, consumer protection, and
resilience, yet are often obstructed by interconnected cultural, institutional, and
organizational barriers. Cultural resistance stems from entrenched values and
symbolic compliance; institutional inertia arises from rigid laws, fragmented
oversight, and bureaucracy; organizational resistance emerges from status quo bias,
resource competition, and internal politics.

This paper analyses how these barriers interact and amplify each other, drawing on
global case studies that demonstrate effective mitigation through cultural
engagement, adaptive governance, and organizational alignment. A six-step
framework—resistance mapping, co-design, pilot implementation, adaptive scaling,
monitoring, and institutionalized learning—is proposed, alongside scenario planning
to anticipate reform trajectories.

Findings show that tri-level, sequenced strategies and blending central coordination
with localized innovation can transform resistance into resilience. Policy
recommendations  emphasize  principle-based  regulation, incentives  for
organizational change, and protection of reforms from political cycles, ensuring
reforms are not only formally adopted but operationally embedded.

Keywords: Insurance regulation, Cultural resistance, Institutional inertia,
Organisational change, Supervisory reform, Scenario planning.

1. azarakhsh.jam@gmail.com. (Corresponding Author)
2. s.zarrodi@samaninsurance.ir.
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2 .Artificial Intelligence
3 .Smart Supervision
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