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Abstract:

This study aims to investigate the nonlinear relationship between inefficient investment and financing through debt and loans
in companies listed on the Tehran Stock Exchange. This applied research used a descriptive—analytical design. The statistical
population comprised all firms listed on the Tehran Stock Exchange between 2014 and 2023, of which 143 companies were
selected through systematic elimination sampling. Data were extracted from firms’ financial statements and analyzed using
a panel data regression model and the Generalized Method of Moments (GMM) in EViews10 software. The dependent
variable was inefficient investment, while independent variables included the debt-to-asset ratio, short-term loan-to-asset
ratio, and long-term loan-to-asset ratio. The results indicated a significant nonlinear U-shaped relationship between the debt-
to-asset ratio and inefficient investment. At lower levels of debt, an increase in leverage reduces investment inefficiency,
while at higher levels, it increases inefficiency. A similar U-shaped nonlinear relationship was found between the short-term
loan-to-asset ratio and inefficient investment. However, no significant nonlinear relationship was observed between long-
term loans and investment inefficiency. Diagnostic tests confirmed the model’s validity and the absence of multicollinearity
among variables. The findings highlight that debt structure exerts a nonlinear influence on investment efficiency, emphasizing
the need for firms to maintain an optimal balance of leverage. A moderate use of debt enhances investment performance,
while excessive leverage leads to financial distress and inefficient investments. Long-term loans showed no significant effect,
possibly due to their extended repayment terms and flexibility. These results provide valuable insights for financial managers
and policymakers aiming to enhance investment efficiency and corporate sustainability.
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Extended Abstract

Introduction

Investment efficiency is a central concept in corporate finance and economic development, referring to the optimal
allocation of financial resources toward projects with positive net present value (NPV). Inefficient investment—whether in
the form of overinvestment or underinvestment—represents a misallocation of capital that can weaken firm performance,
increase agency costs, and hinder sustainable growth (Zhang et al., 2016). The efficient use of capital resources ensures that
firms can maximize shareholder value while maintaining financial stability and competitiveness. However, in many developing
economies, including Iran, multiple financial, behavioral, and institutional factors contribute to persistent inefficiencies in
corporate investment decisions (Damouri & Ghodak Foroushan, 2018).

One of the most influential factors in determining investment efficiency is the firm’s financial structure, particularly its
reliance on debt and loans. Debt financing can have a dual role: at moderate levels, it acts as a disciplinary mechanism that
restricts managerial opportunism and enhances investment efficiency, while at excessive levels, it increases financial pressure
and leads to inefficient decisions (Alan & Gaur, 2018; Arnold et al., 2018). Empirical evidence suggests that the relationship
between debt and investment efficiency is nonlinear rather than linear, meaning that firms experience diminishing returns
or even adverse effects from higher leverage beyond a certain threshold (\Wang et al., 2022).

Furthermore, the type and maturity structure of debt—short-term versus long-term—can have distinct implications for
investment behavior. Short-term loans often impose strict repayment schedules and enhance managerial discipline but can
also create liquidity constraints if used excessively (Amjadian & Borhani, 2025). Long-term loans, by contrast, provide firms
with greater flexibility but may reduce external monitoring, potentially leading to overinvestment (Ritchken & Wu, 2020).
Therefore, analyzing both debt-to-asset ratios and loan-to-asset ratios provides a more nuanced understanding of how
financial leverage affects inefficient investment patterns.

Recent studies also point to the moderating influence of contextual factors such as economic policy uncertainty, financial
reporting quality, and managerial behavior. For instance, economic instability tends to increase investment inefficiency as
firms adopt more conservative or reactionary investment policies (Akron et al., 2020; Garcia-Gomez et al., 2023). Similarly,
managerial overconfidence and excessive optimism can result in inflated expectations about project outcomes, thereby
increasing overinvestment risk (Ebrahimi et al., 2022; Wang et al., 2018). Meanwhile, stronger corporate governance
mechanisms and higher financial reporting quality can mitigate these inefficiencies by improving transparency and reducing
information asymmetry (Le et al., 2024).

In emerging economies like Iran, where capital markets are less mature, access to financing remains uneven, and
information asymmetries are prevalent, firms often face greater challenges in optimizing their capital structures. Empirical
research in the Iranian context has highlighted the influence of political uncertainty (Rastegar, 2024), financial constraints
(Agha Babaei & Rezaeiyan Ramsheh, 2022), and deviations from optimal resource allocation strategies (Amjadian & Borhani,
2025) as significant determinants of investment inefficiency. These findings underscore the need for an in-depth exploration
of the nonlinear relationships between financing mechanisms and investment performance.

The theoretical foundation of this study rests upon the agency theory and pecking order theory, both of which provide
explanations for how financing decisions impact investment behavior. Agency theory posits that debt serves as a disciplinary

tool to mitigate managerial opportunism by increasing the pressure to meet interest obligations (Alan & Gaur, 2018).
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However, excessive leverage heightens bankruptcy risk and can create underinvestment due to financial distress (Arnold et
al., 2018). Similarly, the pecking order theory suggests that firms prioritize internal financing before external borrowing;
hence, reliance on debt may reflect internal capital shortages rather than deliberate strategic choice (Jiang et al., 2018).

Building on these perspectives, this study examines the nonlinear relationship between inefficient investment and
financing through debt and loans among companies listed on the Tehran Stock Exchange (TSE). It explores whether different
forms of financial leverage—overall debt, short-term loans, and long-term loans—have differential and nonlinear impacts on
investment inefficiency. This approach contributes to the literature by offering a comprehensive empirical analysis in the
context of an emerging market characterized by distinct institutional and economic features.

Methods and Materials

This research is applied in purpose and employs a descriptive—analytical design. The study population comprises all
companies listed on the Tehran Stock Exchange between 2014 and 2023. A systematic elimination sampling method was used
to select the sample, resulting in 143 firms that met the inclusion criteria. Firms in the financial, banking, and insurance sectors
were excluded due to their distinct reporting structures.

The dependent variable, inefficient investment (INEFF), was measured using the residuals from the investment expectation
model proposed by Chen et al. (2011), representing deviations from expected investment levels based on sales growth and
financial constraints. Independent variables included the debt-to-asset ratio (DEBT), the long-term loan-to-asset ratio
(LLOAN), and the short-term loan-to-asset ratio (SHLOAN). Control variables comprised firm size, asset growth, receivables
ratio, earnings per share (EPS), return on assets (ROA), and profit growth.

Panel data were analyzed using the Generalized Method of Moments (GMM) in EViews10 software to account for potential
endogeneity, autocorrelation, and heteroscedasticity. This method enhances estimation accuracy, particularly in nonlinear
models. Diagnostic tests confirmed variable stationarity and absence of multicollinearity among independent variables.

Findings

The empirical results reveal that the relationship between the debt-to-asset ratio and inefficient investment is statistically
significant and nonlinear, exhibiting a U-shaped pattern. This means that, at lower levels, increasing debt improves
investment efficiency by imposing financial discipline, but beyond a critical point, additional debt leads to higher inefficiency
due to rising financial distress and repayment obligations.

Similarly, the short-term loan-to-asset ratio shows a significant nonlinear U-shaped relationship with inefficient
investment. Moderate use of short-term loans reduces inefficiency by enforcing stricter monitoring and liquidity
management; however, excessive dependence on short-term borrowing increases liquidity risks and limits firms’ ability to
pursue profitable long-term projects.

In contrast, the long-term loan-to-asset ratio does not exhibit a significant nonlinear relationship with inefficient
investment. The results suggest that long-term debt neither improves nor worsens investment efficiency in a statistically
significant way. This may be attributed to the nature of long-term financing, which allows greater repayment flexibility and
longer planning horizons, thus reducing short-term pressure on managerial decisions.

Overall, the model results confirm the existence of nonlinear relationships between financial leverage and investment
inefficiency for certain forms of debt. The U-shaped effects of both total debt and short-term loans imply that firms must

carefully manage their leverage ratios to maintain optimal investment efficiency.
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Discussion and Conclusion

The findings of this study provide robust evidence that financing structure —specifically, the balance between debt and
equity—plays a crucial yet complex role in shaping investment efficiency. The observed U-shaped relationship between debt
and inefficient investment suggests that moderate debt levels enhance corporate governance and accountability by reducing
agency costs, but beyond a certain point, financial distress outweighs these benefits. This aligns with theoretical expectations
from agency cost models and empirical results in previous studies (Alan & Gaur, 2018; Wang et al., 2022).

The insignificant relationship between long-term loans and inefficient investment indicates that extended debt maturities
might neutralize short-term financial pressure, allowing firms to manage cash flows more effectively. However, this flexibility
could also reduce the disciplining effect of debt. These findings are consistent with evidence from developed and emerging
markets suggesting that long-term debt exerts a more indirect influence on investment performance compared to short-term
borrowing (Luo et al., 2024; Ritchken & Wu, 2020).

Moreover, the results highlight that the effects of debt on investment inefficiency depend on the macroeconomic and
institutional environment. In the Iranian market, where capital access is uneven and political uncertainty is high, the marginal
costs of debt can escalate rapidly, especially for firms with weaker financial reporting and governance systems (Rastegar,
2024; Tahmoursi et al., 2024). Therefore, the findings underscore the necessity of adopting a context-sensitive financial
strategy that considers both market volatility and internal firm characteristics.

From a policy perspective, these insights stress the importance of developing balanced financial systems that support
sustainable leverage levels. Excessive reliance on short-term financing can undermine long-term investment objectives, while
insufficient borrowing may limit growth potential. Financial regulators and credit institutions can play a key role by designing
lending frameworks that promote optimal leverage ratios and minimize systemic risks associated with over-indebtedness.

In conclusion, this study demonstrates that the relationship between debt financing and investment efficiency is not linear
but dynamic and context-dependent. Moderate use of debt can enhance performance by improving financial discipline, while
excessive leverage can reverse these gains. The absence of a nonlinear effect for long-term loans suggests that maturity
structure matters—short-term pressures amplify inefficiency, whereas long-term flexibility mitigates it. By integrating these
insights into financial decision-making, firms and policymakers can better balance growth ambitions with financial stability.
The study thus contributes to a deeper understanding of how financing structures shape investment behavior in emerging

markets and provides empirical evidence supporting the nonlinear dynamics between leverage and investment inefficiency.
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