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Abstract

The increase in business bankruptcies following the 2008 financial crisis has highlighted the
importance of examining corporate financial fragility and its sensitivity to economic factors.
This study investigates the impact of exchange rates and financial leverage on the financial
fragility of automotive and parts manufacturing sector listed on the Tehran Stock Exchange
over the period 2011 to 2022. Additionally, considering the role of exchange rates in altering
corporate financial structures, the interaction effect between exchange rates and financial
leverage is also assessed. To measure financial fragility, the Altman Z-Score index is
employed, and the relationships between variables are estimated using the two-step
generalized method of moments (GMM). The results indicate that, during the study period,
increases in financial leverage and exchange rate fluctuations significantly contributed to the
rise in corporate financial fragility. The interaction effect between financial leverage and
exchange rates shows that higher financial leverage, combined with exchange rate
fluctuations, has a more pronounced negative impact on corporate financial fragility,
particularly for companies with higher leverage. The findings also suggest that a company’s
financial history significantly influences its financial fragility, with past financial difficulties
serving as a predictor for future financial crises. This research emphasizes that a combination
of cautious financial policies and effective management of exchange rate risks can help reduce
financial fragility and enhance the economic resilience of companies.
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Introduction

Financial stability is a fundamental prerequisite for sustainable economic growth. In contrast,
financial fragility—defined as the vulnerability of financial systems and firms to economic shocks—
plays a pivotal role in triggering systemic financial crises. Fragile firms are more likely to default
during adverse macroeconomic conditions, which in turn amplifies the risk of economic downturns.
Identifying the determinants of financial fragility, especially in emerging markets like Iran with
volatile economic environments, is thus a critical concern for policymakers and financial managers
alike.Previous literature emphasizes a variety of firm-level (microeconomic) and macroeconomic
variables as contributors to financial fragility. However, one underexplored aspect in both domestic
and international studies is the interaction between macroeconomic and firm-level variables. Among
such variables, the exchange rate plays a vital role, particularly in export-oriented or import-reliant
economies. It not only directly affects firm profitability and cost structure but may also indirectly
influence a firm's financial standing through its impact on financial leverage. Rising exchange rates
(i.e., depreciation of the domestic currency) can increase the local-currency value of foreign-
denominated debt, leading to heightened financial stress and increased vulnerability to default. This
interaction is especially relevant for Iranian companies given the country’s persistent exchange rate
fluctuations, economic sanctions, and financing constraints. Accordingly, the present study
investigates the direct effects of exchange rate and financial leverage, as well as their interaction
effect, on the financial fragility of selected firms listed in the “Automobile and Auto Parts” sector
on the Tehran Stock Exchange (TSE) during the period 2011-2021. To capture financial fragility,
we employ the Altman Z-Score, a widely-used composite index for predicting corporate bankruptcy.
The study employs a dynamic panel model and estimates it using the System Generalized Method
of Moments (GMM), which addresses endogeneity, autocorrelation, and unobserved heterogeneity
across firms.

Methodology

This study adopts a quantitative panel data approach and builds its model based on the theoretical
framework of Alfaro et al. (2019) and Bruno et al. (2012). The main regression equation is specified
as follows:

FFy = a; + B1FFy_1 + BoEXRye + B3 LEV + B4 LEVyy * EXR;y + BsGDPy + €54 (1)

FF;.: Financial fragility of firm i in year t, measured by the Altman Z-Score. Lower values indicate
higher fragility.

EXR;.: Exchange rate (Rials per USD), reflecting currency fluctuations that influence import costs
and foreign debt servicing.

LEV;;: Financial leverage, measured as the ratio of total debt to total assets.

LEV;; = EXR;;: Interaction term, capturing how exchange rate movements amplify the effects of
leverage on fragility.

GDP;;.: Real GDP, used as a control variable for macroeconomic conditions.

&;:: Random error term.

0 : Firm-specific effects, and t time period.

Data for the analysis were obtained from official sources such as CODAL 1, the TSE database, and
the Central Bank of Iran.

Results and Discussion

The key findings of the model estimation can be summarized as follows:

o Lagged Financial Fragility: The coefficient of the lagged dependent variable is positive and
statistically significant, indicating persistence in financial fragility. This confirms that firms
with financial vulnerabilities in the past are more likely to remain fragile in the future.
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o Financial Leverage (LEV): Leverage has a significant negative effect on the Altman Z-Score,
implying that higher debt levels increase a firm's fragility. This is consistent with existing
literature showing that leveraged firms are more exposed to default risk and liquidity crises.

o Exchange Rate (EXR): The exchange rate exhibits a negative and significant effect on Z-Score.
Increases in the exchange rate (i.e., depreciation of the Rial) lead to higher fragility. This effect
is more pronounced for firms dependent on foreign inputs or those with foreign-currency
liabilities.

o Interaction Term (LEV x EXR): The interaction between exchange rate and leverage also has a
negative and significant impact on financial fragility. This suggests that the adverse effects of
leverage are amplified in periods of exchange rate volatility. In other words, exchange rate
shocks increase the financial burden of leveraged firms, particularly through rising debt service
costs and reduced access to credit. GDP Growth: Contrary to expectations, the GDP variable
shows a positive relationship with financial fragility. While this may appear counterintuitive, it
may reflect overstretched credit expansion and overleveraging during economic upswings,
which later translate into increased risk of default when growth slows.

These findings indicate that exchange rate risk, when combined with high financial leverage, can

significantly worsen a firm’s financial stability. Thus, currency risk management and leverage

control policies are crucial in emerging economies, especially for sectors heavily influenced by
international trade and financing constraints.

Conclusion

This study contributes to the growing body of research on corporate financial fragility by

highlighting the joint impact of macroeconomic volatility and firm-specific financial structure. The

findings underscore that:

o Financial fragility is path-dependent, and prior vulnerabilities persist over time.

o Leverage remains a major risk factor, particularly in countries with volatile macroeconomic
environments.

o Exchange rate volatility, especially in countries with limited access to hedging mechanisms,
exacerbates the risk posed by high leverage.

o The interaction between exchange rate and financial leverage provides a more nuanced
understanding of how macroeconomic shocks translate into firm-level fragility.

By focusing on a specific and economically significant sector—the Iranian automotive and auto

parts industry—the study offers targeted insights for managers, investors, and policymakers.

Importantly, it demonstrates the value of incorporating interaction terms and dynamic modeling

techniques such as GMM in assessing complex financial vulnerabilities in emerging markets.

Future research could expand the scope to include other sectors or test the robustness of results using

different measures of exchange rate uncertainty (e.g., GARCH-based volatility) or alternative

indicators of financial distress.
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