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The insurance industry is one of the vital pillars of the financial system, playing
an essential role in risk management, enhancing economic resilience, and
facilitating investment. It has gained increasing significance in emerging and
volatile economies such as Iran. The present study aims to evaluate the
performance and analyze the productivity trends of Iranian insurance
companies from 2017 to 2023 using the Data Envelopment Analysis (DEA)
approach. Specifically, the non-radial Russell model and the Malmquist
productivity index were applied. Additionally, the impact of contextual
variables such as capital, number of branches, and company age on efficiency
was examined through a linear regression model. For this purpose, the GAMS
software was utilized. The findings indicate that during the studied period,
Iran’s insurance industry experienced an unstable and predominantly declining
trend in efficiency, particularly in critical years such as 2021-2022, when there
was a sharp drop in technological and productivity indicators. However, in
some years, there were signs of performance recovery and potential capacity
for growth. The results also reveal that increasing capital alone did not
guarantee improved efficiency, as traditional or inefficient structures hindered
the optimal utilization of resources.
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Extended Abstract
Introduction

The insurance industry constitutes one of the most critical pillars of modern financial systems,
acting as a stabilizer for economic activities by reducing risk exposure, facilitating investment, and
enhancing resilience to shocks (Rejda, 2005). As emerging markets and highly volatile economies such
as Iran face increasing uncertainty, the efficiency and productivity of the insurance sector become central
to maintaining financial stability and fostering sustainable growth. Despite its strategic role, the Iranian
insurance market has long struggled with structural inefficiencies, low insurance penetration compared to
global and regional averages, weak resource allocation, and the lingering effects of macroeconomic
turbulence and sanctions. These shortcomings have underscored the need for systematic performance
assessment and the use of robust quantitative tools to monitor and improve efficiency across firms.

Traditional performance metrics in the insurance industry often fail to capture the
multidimensional and data-driven nature of operations. Consequently, non-parametric methods such as
Data Envelopment Analysis (DEA) have gained wide acceptance for evaluating the relative efficiency of
decision-making units (Farrell, 1957; Charnes et al., 1978; Banker et al., 1984). DEA provides a flexible,
production-based approach that does not require specifying a functional form of the production frontier
and can handle multiple heterogeneous inputs and outputs. In the context of insurance, DEA has been
applied internationally to evaluate operational performance and productivity changes over time, including
life and non-life insurers in countries such as India (Tone & Sahoo, 2005; Sinha, 2015; Anandarao et al.,
2019), the United States (Cummins et al., 2010), Taiwan (Kao & Hwang, 2008; Lee, 2014), Brazil (Wanke
& Barros, 2016), Serbia (Puri¢ et al., 2020), China (Nourani et al., 2022; Zhao et al., 2021), and Japan
(lhara & Laing, 2023). These studies collectively demonstrate the suitability of DEA for insurance
efficiency assessment, as well as the importance of considering contextual and environmental factors.

Within Iran, a number of empirical studies have attempted to measure the performance of insurers,
often focusing on subsets of companies or limited time horizons. Examples include efficiency assessments
of Dana Insurance branches (Daneshvar et al., 2007), comparative analyses of public and private insurers
(Pourkazemi et al., n.d.), and studies combining DEA with other techniques such as Shannon entropy or
goal programming (Kazemi & Hosseinmirzaei Nabi, 2018; Javadipour et al., 2020; Sanayei et al., 2021).
However, these studies are typically narrow in scope, fail to integrate productivity dynamics over time, or
do not investigate the influence of firm-level contextual variables such as capital base, branch networks,
and organizational maturity. To address these gaps, the present research adopts a comprehensive DEA
framework to analyze the efficiency and productivity growth of Iran’s insurance industry over the period
2017-2023 (1396-1402). By combining the non-radial Russell measure with the Malmquist Productivity
Index (MPI) (Pastor et al., 1999; Fare et al., 1985; Malmquist, 1953) and examining contextual
determinants of performance (Banker & Natarajan, 2008), this study offers a multi-layered understanding
of operational strengths and weaknesses in the sector.

Methods and Materials

This applied, descriptive—analytical research used a non-parametric approach to assess the
performance of 26 Iranian insurance companies over seven consecutive years (2017-2023). Efficiency
was measured through the enhanced non-radial Russell DEA model, which independently contracts inputs
and expands outputs to identify specific sources of inefficiency. Productivity change was analyzed using
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the Malmquist Productivity Index (MPI), decomposing total factor productivity into efficiency change
(EC) and technological change (TC). The dataset, drawn from the official statistics of the Central
Insurance of the Islamic Republic of Iran, included two main inputs—administrative and general expenses,
and gross claims and benefits paid—and two outputs—gross premium income and other insurance-related
revenues. Contextual variables (capital, number of branches, and company age) were regressed against
efficiency scores using a log-linear ordinary least squares model. Calculations were performed with
GAMS software.

Findings

The DEA analysis of 182 firm-year observations revealed a generally unstable and downward
efficiency trend throughout the seven-year period. Average efficiency across companies fell from 0.36 in
2017 to a low of 0.25 in 2022, indicating widespread underutilization of resources. The initial decline
corresponded with macroeconomic shocks such as currency devaluation, double-digit inflation, and the
COVID-19 pandemic, which disrupted traditional business models and slowed claims processing.
Although there was a slight rebound in 2020-2021 as firms adapted to digital channels and remote
operations, efficiency again deteriorated in 2021-2022 due to inflationary pressure, declining consumer
purchasing power, and aggressive price competition.

The regression results showed a statistically significant negative relationship between firm capital
and efficiency (p < .05). This counterintuitive outcome suggests that capital increases alone do not
translate into operational improvements; in many cases, additional capital may be used to comply with
regulatory requirements rather than to modernize processes or reduce costs. Meanwhile, the number of
branches and firm age exhibited no significant association with efficiency, implying that geographic
expansion and historical longevity alone do not enhance productivity in the Iranian context.

MPI analysis revealed high volatility in total factor productivity, shaped by shifts in both
technological capacity and operational efficiency. The industry experienced notable technological
progress in early years (2017-2019), with TC exceeding 1.6 in some intervals, likely driven by
modernization initiatives and IT investments. However, efficiency change lagged during the pandemic
period, eroding productivity gains. A brief improvement occurred in 20202021 as firms leveraged digital
channels and adjusted cost structures, but productivity again dropped sharply in 2021-2022 when
technological progress slowed amid economic instability and import restrictions on digital infrastructure.
By 2022-2023, partial recovery appeared, signaling potential for gradual adaptation and renewed
innovation among some insurers.

Firm-level comparisons showed heterogeneity in performance. State-affiliated companies such as
Iran, Asia, Alborz, and Dana exhibited erratic and generally weak productivity patterns, reflecting reliance
on protected market segments and limited competitive pressure. In contrast, several private or semi-private
firms—such as Tejarat-no, Asmari, Kowsar, and Saman—achieved intermittent productivity surges by
adopting cost optimization, agile management, and technological innovation. Smaller firms like Omid and
Hafez displayed more stable efficiency but lacked the resources for sustained technological advancement.

Discussion and Conclusion

The extended analysis underscores that Iran’s insurance sector has yet to establish a stable
trajectory of efficiency and productivity growth. Persistent structural inefficiencies, including bureaucracy
and inadequate digital transformation, limit the ability of insurers to convert financial resources into



service outputs effectively. The negative link between capital and efficiency highlights that regulatory-
driven recapitalization alone is insufficient; governance, process innovation, and managerial agility are
crucial to achieving better technical performance. Furthermore, the insignificance of branch networks and
organizational maturity suggests that competitive advantage increasingly hinges on smart resource
allocation and technological adaptability rather than physical expansion or historical market presence.

Volatility in the Malmquist Productivity Index reflects the sector’s vulnerability to external shocks
and policy uncertainty. Pandemic disruptions and macroeconomic turbulence exposed the fragility of
operational models reliant on in-person transactions and legacy systems. At the same time, the partial
rebound in 2020-2021 and again in 2023 suggests that firms investing in IT infrastructure and non-
traditional distribution channels can offset environmental pressures and regain momentum. Private
insurers that diversified product portfolios, optimized costs, and pursued digital transformation displayed
stronger adaptability and resilience compared to state-backed incumbents.

Strategically, these findings imply that sustainable productivity growth in Iran’s insurance market
will require a systemic shift. Policymakers and regulators should integrate efficiency-based indicators into
performance monitoring frameworks and incentivize digital innovation, cost discipline, and product
diversification. Moving beyond capital adequacy as the primary metric, oversight bodies such as the
Central Insurance of Iran could design targeted support to modernize business processes and encourage
competitive dynamics. Firms, in turn, should reorient strategies toward agile organizational structures,
data-driven decision-making, and technological upgrades to withstand macroeconomic shocks and rising
customer expectations.
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