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Abstract

This study aims to design, simulate, and validate an indigenous dynamic model to explain and enhance social capital efficiency in Iran’s
insurance industry. An exploratory sequential mixed-methods design was employed. In the qualitative phase, semi-structured interviews
with insurance experts and thematic analysis yielded 21 key indicators, which were screened using the fuzzy Delphi technique.
Subsequently, a system dynamics model was developed in Vensim and structurally validated through Sterman and Barlas validation tests.
Scenario simulation and sensitivity analysis were conducted to examine long-term system behavior. Results demonstrate that social capital
operates as a dynamic, multi-dimensional system structured across five main dimensions. The model incorporates four reinforcing loops
and one balancing loop. Strengthening the “trust and resilience” variable increased overall efficiency by approximately 20%, whereas
cognitive capital decline reduced efficiency by nearly 10%. Economic evaluation revealed a benefit—cost ratio exceeding 1.8 and an internal
rate of return above 20% in the long run. Active management of social capital is a critical driver of resilience, operational efficiency, and
competitiveness in Iran’s insurance industry, and the proposed model provides a robust decision-support framework for policymakers and
managers.
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Extended Abstract

Introduction

In contemporary organizational and economic systems, the insurance industry occupies a central position in
managing uncertainty, stabilizing markets, and supporting sustainable development. However, increasing
environmental turbulence, digital transformation, social expectations, and recurring global crises have
fundamentally altered the operational landscape of insurance organizations, requiring new forms of resilience
and adaptive capacity. Recent research emphasizes that beyond financial and technological resources,
intangible assets—particularly social capital—have become decisive in shaping organizational performance
and long-term sustainability (Brogi, 2022).

Social capital is widely conceptualized as the set of actual and potential resources embedded in networks of
relationships, encompassing trust, shared norms, mutual obligations, and collective identity (Nahapiet &
Ghoshal, 1998). At the societal level, the erosion of social capital has been associated with declining civic
engagement, weakened institutional legitimacy, and reduced collective problem-solving capacity (Putnam,
2000). In organizational contexts, social capital facilitates knowledge sharing, coordination, innovation, and
strategic alignment, thereby functioning as a powerful source of competitive advantage.

The insurance sector is uniquely dependent on social capital. Insurance transactions are fundamentally
grounded in trust between insurer and policyholder, reinforced through relational networks, professional
credibility, and institutional reputation. Empirical evidence from community-based insurance systems
demonstrates that higher levels of social capital significantly improve participation rates, financial
sustainability, and risk-sharing effectiveness (Donfouet & Mahieu, 2012). Similarly, dynamic analyses of life
insurance development in Iran reveal that relational trust, social networks, and public confidence critically
influence market expansion and stability (Rashnavadi et al., 2017).

Yet social capital is not a static organizational attribute. It evolves over time through feedback processes,
delayed effects, and nonlinear interactions among behavioral, cognitive, structural, and institutional
components. Conventional analytical approaches, typically relying on static regression models or linear causal
assumptions, fail to capture these complex dynamics. In response, system dynamics offers a powerful

methodological framework for modeling such complexity, emphasizing feedback loops, time delays, and



endogenous behavior (Sterman, 2000). Through system dynamics, researchers can simulate alternative policy
scenarios and examine long-term behavioral patterns that are otherwise unobservable in real time.

Recent studies highlight the effectiveness of system dynamics in analyzing social capital under conditions of
uncertainty and crisis. For example, dynamic modeling has demonstrated that social capital significantly
enhances organizational resilience, enabling faster recovery and sustained operational performance during
disruptions (Wang & Chen, 2025). Within the Iranian insurance context, dynamic modeling of social capital
effectiveness has further confirmed its central role in strengthening organizational efficiency and policy
outcomes (Soltani et al., 2024). Complementary research in green management systems, entrepreneurial
ecosystems, family systems, local governance, and organizational behavior consistently confirms that social
capital operates as a systemic driver of sustainable performance and adaptive governance (Ferrari et al., 2025;
Hadiyan et al., 2025; Kiani et al., 2022; Meshkini & Bahrami, 2025; Sabit & Khaksar, 2025; Tubalawony,
2025).

Despite this growing body of evidence, a comprehensive, empirically grounded dynamic model specifically
designed to evaluate the efficiency of social capital within Iran’s insurance industry remains absent.
Addressing this gap, the present study integrates mixed-methods research with system dynamics modeling to
construct, simulate, and validate an indigenous dynamic model capable of explaining and enhancing social
capital efficiency in the Iranian insurance sector (Barlas, 1996; Bazrgan, 2008; Braun & Clarke, 2006).
Methods and Materials

This study employed an exploratory sequential mixed-methods design. In the qualitative phase, semi-
structured interviews were conducted with senior managers and industry experts in the Iranian insurance sector.
Thematic analysis was used to extract core dimensions and indicators of social capital. Through successive
rounds of fuzzy Delphi analysis, 21 validated indicators were finalized and organized into five principal
dimensions: individual, socio-cultural, structural, organizational-environmental, and developmental-strategic.
In the quantitative modeling phase, these indicators were translated into a system dynamics model using
Vensim software. Causal loop diagrams and stock—flow structures were developed to represent the dynamic
interactions among variables. The model underwent extensive structural and behavioral validation, including
boundary adequacy testing, extreme condition testing, historical behavior reproduction, and sensitivity
analysis. Multiple simulation scenarios were executed to evaluate policy impacts and long-term system
behavior.

Findings

The finalized dynamic model revealed that social capital functions as an integrated, multi-dimensional system
governed by four reinforcing feedback loops and one balancing feedback loop. The most influential reinforcing
loop centered on trust and resilience, demonstrating that increases in trust lead to stronger norms, higher

commitment, enhanced cooperation, and further growth of social capital.



Simulation results showed that targeted reinforcement of trust and resilience variables increased overall
organizational efficiency by approximately 20%, while declines in cognitive capital and escalation of structural
conflicts produced efficiency losses of 8-10%. Sensitivity analysis identified trust, social awareness, collective
participation, and organizational justice as the most leverage-sensitive parameters in the system.

Economic evaluation of policy scenarios demonstrated that investments in social capital development yield a
long-term benefit—cost ratio exceeding 1.8 and an internal rate of return above 20%, indicating strong financial
justification for strategic social capital interventions in the insurance industry.

Discussion and Conclusion

The findings of this study confirm that social capital constitutes a foundational governance infrastructure
within the insurance industry rather than a peripheral organizational resource. The dynamic interactions
observed in the model demonstrate that social capital continuously shapes—and is shaped by—organizational
behavior through recursive feedback mechanisms. Trust and resilience emerged as the system’s primary
growth engines, while unresolved conflicts and erosion of cognitive capital acted as structural constraints on
long-term performance.

The model illustrates how managerial interventions focused on transparency, conflict management,
participatory structures, and ethical leadership generate cumulative benefits over time, producing sustainable
improvements in organizational efficiency and institutional legitimacy. Conversely, neglecting these social
mechanisms risks initiating vicious cycles of distrust, disengagement, and performance decline.

By providing a validated system dynamics framework, this study equips policymakers and insurance
executives with a powerful decision-support tool for evaluating strategic options, anticipating unintended
consequences, and designing robust long-term development policies. Ultimately, the research demonstrates
that sustainable competitiveness in the insurance industry cannot be achieved through financial and
technological investments alone; it requires deliberate, continuous cultivation of social capital as a core

strategic asset.
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