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Abstract

Purpose— This study investigates how financial leverage affects financial distress among non-
financial companies listed on the Egyptian Exchange (EGX). It also examines the mediating role of
operational efficiency and the moderating role of firm size in the Egyptian economic context.
Design/methodology/approach — The study utilizes a dynamic panel data technique,
employing the Generalized Method of Moments (GMM) on a dataset comprising 684 firm-year
observations of Egyptian non-financial companies from 2013 to 2024.

Findings— The results indicate that financial leverage has a significant and negative impact on
financial distress, supporting the trade-off theory. Companies deliberately utilize debt to optimize
their capital structure and reduce financial vulnerability. Furthermore, operational efficiency
mediates this effect, as companies with efficient operations exhibit greater resilience. The study
also reveals that firm size moderates the relationship; larger companies can more easily manage
financial responsibilities due to better access to capital markets and economies of scale.

Research implications— This study provides implications for financial institutions, government
authorities, and corporate executives. Regulators are urged to tailor leverage policies based on
company characteristics and support operational efficiency in credit risk assessment. It is also
recommended that companies adopt context-specific capital structure strategies and invest in Al-
driven credit risk tools.

Originality/value— This paper contributes to research on financial leverage and financial distress
in developing countries, particularly Egypt. Its uniqueness lies in integrating operational efficiency
as a mediating factor and firm size as a moderating factor to understand how company-specific

factors influence the relationship between financial leverage and financial distress.

Keywords: Financial Leverage, Financial Distress, Operational Efficiency, Firm Size, Trade-
off Theory, GMM.
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1. Introduction

Publicly traded companies worldwide have faced significant financial
distress, as evidenced by repayment defaults, declining asset values,
organizational restructuring, and, in extreme cases, delisting from stock
exchanges (Shahwan & Habib, 2020). These challenges were further
exacerbated by the COVID-19 pandemic, which disrupted business
operations and heightened financial vulnerabilities for companies globally
(Teymouri & Sadeghi, 2020). Consequently, corporate managers must
implement risk management techniques to maintain performance, enhance
financial stability, and diminish the probability of financial distress (Chen et
al., 2020).

According to Geng et al. (2015), Mariano et al. (2021), and Ninh et al.
(2018), financial distress occurs when a firm is unable to meet its financial
obligations, typically due to liquidity constraints, excessive debt, and
ineffective cash flow management. Empirical evidence suggests that firms with
high leverage ratios struggle to maintain financial stability, as they allocate
resources less effectively and are more susceptible to shocks due to higher debt
servicing costs (Pindado & Rodrigues, 2005; Younas et al., 2021).
Additionally, firms often conceal signs of financial distress until bankruptcy
becomes unavoidable (Pindado & Rodrigues, 2005; Whitaker, 1999;
Turetsky& McEwen, 2001; Yazdanfar, 2013).

Operational efficiency measures a firm's ability to maximize resource
utilization without compromising service quality, serving as a vital mediating
variable between leverage and financial distress Prior research (Panduru et al.,
2024; Kusumastuti & Kurniasih, 2024; Ige-Gbadeyan, 2023) shows that
financial leverage and operational efficiency have a positive relationship,
suggesting that effective operational efficiency can mitigate the risks associated

with excessive debt.

Firm size significantly moderates the relationship between leverage and

financial distress. Large firms can manage substantial amounts of debt and
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successfully navigate financial distress due to economies of scale and improved
access to financing opportunities (Muigai & Muriithi, 2017; Marin, 2013). In
contrast, smaller firms are more susceptible to financial distress because they

often face higher financing costs and limited resources (Campbell, 1996).

Theories were examined to determine the relationship between financial
leverage and financial distress. Firstly, signaling theory perceives elevated debt
levels as a possible indication of economic distress, wherein firms
unintentionally convey signs of disrupted financial stability to external
stakeholders. Conversely, trade-off theory suggests that leverage is a strategic
tool, enabling firms to weigh the tax advantages of debt against the risk of
distress, provided it remains within an optimal range. Examining this dynamic
is particularly relevant in markets where firms face financial instability due to

macroeconomic shocks in emerging markets.

Although financial distress has been extensively studied, few
investigations have examined the direct relationship between leverage and
financial distress (as measured by Z-score) while also considering the
mediating role of operational efficiency and the moderating eftect of firm size.
Existing research suggests that leverage and financial distress have a positive
relationship, with firms exhibiting higher debt levels displaying greater
instability and an increased likelihood of bankruptcy (Lee et al., 2017; Lucky
& Michael, 2019). However, the extent to which operational effectiveness
mediates this relationship remains unclear. Moreover, prior studies suggest
that larger firms may have better access to financial resources and economies
of scale, which could mitigate the negative impact of leverage on financial
distress (Muigai & Muriithi, 2017; Fredrick, 2018). In the Egyptian context, it
1s unknown to what degree firm size can moderate this relationship. Building
on the discussion above, this paper investigates how leverage impacts financial
distress, with operational efficiency serving as a mediator and firm size acting
as a moderator. Therefore, it focuses on the following research question: Does

leverage significantly affect financial distress among Egyptian non-financial
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firms? If so, how does operational efficiency mediate it, and how does firm

size moderate this impact?

This paper adds to the literature on corporate finance and distress
prediction through several significant avenues. First, this study fills a crucial
gap in the empirical literature by examining the direct and indirect effects of
leverage on financial distress in an emerging economy. This study builds upon
previous research into the determinants of financial distress in developing
markets (Shahwan & Habib, 2020; Eldomiaty et al., 2019) by presenting a
more sophisticated framework that integrates mediation and moderation
analysis. This approach provides a deeper insight into the leverage-distress
relationship among Egyptian non-financial firms from 2013 to 2024. Second,
this study empirically evaluates the mediating role of operational efficiency in
the relationship between leverage and financial distress, thereby contributing
to the existing literature. This insight offers practical implications for
corporate managers seeking to enhance financial resilience through eftective
operational strategy. 7Third, the paper introduces firm size as a moderating
variable, a dimension that has mainly been underexplored in the context of
financial distress. This study demonstrates that firm size aftects the leverage-
distress relationship, indicating that larger firms can better absorb financial
shocks due to economies of scale, enhanced access to financing, and
reputational benefits. Fourth, to strengthen the validity of its findings, the
study includes important macroeconomic control variables, such as GDP
growth and inflation, which are crucial for understanding the broader
economic context that affects firm-level financial distress. The research
provides practical policy implications for corporate decision-makers,
investors, and regulators in Egypt and comparable economies. The findings
clarify the influence of leverage on financial distress, both directly and
through operational channels, while highlighting firm size as a
moderating variable. This supports the development of more informed
financial policies, targeted risk assessments, and strategies for building

resilience in volatile economic environments.
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The remainder of this paper is organized as follows: Section two presents
the literature review and hypothesis development, while Section three
illustrates the research design. Section four presents the empirical findings, and
Section five discusses the conclusions, practical implications, limitations, and

recommendations for future research.

2. Literature Review and Hypotheses Development

2.1 Financial Leverage and Financial Distress
Signaling theory, developed by Spence (1973), focuses on the behavior of

parties involved in a transaction that has access to difterent types of
information. This theory is based on the idea that company information is not
equally accessible to managers and shareholders, as specific details are
exclusively known to managers and remain hidden from investors, resulting in
information asymmetry between the two (Adam, Safitri, & Wahyudi, 2018).
Annual reports serve as one of the primary signals firms issue to external
stakeholders, particularly investors. These reports typically include financial
statements, accounting disclosures, and other critical data that reflect the firm’s
financial health and strategic direction. Releasing such information is essential
for reducing information asymmetry between insiders and outsiders (Adam et
al., 2018). Within this theoretical framework, high levels of financial leverage
can be interpreted as a negative signal indicating increased financial
vulnerability. The signaling theory thus supports the view that financial
leverage is positively associated with financial distress. As leverage increases,
the perceived risk of insolvency or reduced financial flexibility also rises,
sending cautionary signals to investors and stakeholders regarding the firm’s

long-term viability (Adam et al., 2018).

Previous empirical studies have supported the claim that higher leverage
increases financial distress, reduces financial flexibility, and increases the
probability of insolvency. For instance, Lubben (2000) investigated the
relationship between excessive leverage and Chapter 11 bankruptcy expenses.

The research examined 300 U.S. companies that filed for Chapter 11
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bankruptcy in the 1990s. Regression analysis was used to examine how legal
fees, as a percentage of total assets, varied with different levels of leverage.
Average legal fees accounted for 1.8% of total assets, exhibiting a significant
positive relationship with leverage. The results also showed that firms with a
debt-to-equity ratio over 2x paid 25% more in legal fees than their less
leveraged peers. These findings suggest that greater leverage leads to higher
fixed restructuring costs, ultimately resulting in financial distress. Building on
this relationship, Fich et al. (2008) investigated how governance deficiencies
contributed to the acceleration of financial distress. The sample included 500
S&P 1500 companies from 1996 to 2006, using leverage ratios and board
independence as proxies for governance. The findings indicated that
companies with poor governance systems, particularly those with less than
50% independent boards, were twice as likely to experience financial
distress (p < 0.01). Moreover, higher leverage increased financial distress by
40%. Similarly, Agarwal & Taffler (2008) examined the long-term forecasting
ability of accounting models for bankruptcy risk. The study analyzed a dataset
of 2,000 U.S. companies spanning the period from 1980 to 2005. Using a
hazard model framework, the Altman Z-score model and leverage ratios were
included as predictors, while bankruptcy occurrence served as the dependent
variable. The findings revealed that the Z-score model predicted bankruptcy
with an accuracy of 72%. Leverage levels exceeding 60% (debt/assets ratio>
0.6) increased the company's hazard ratio by 1.5 times. The results suggest
that excessive leverage erodes equity bufters, thereby compromising a
company's ability to withstand economic shocks and increasing its

vulnerability to financial distress.

The implications of leverage were also explored during periods of
economic turmoil. Ray (2011) examined the impact of leverage on financial
distress during a monetary crisis. In particular, during the 2008 financial crisis,
the study concentrated on 45 automobile companies in India from 2005 to
2010. Companies were categorized as safe, grey, or distressed using the

Altman Z-score. The findings showed that after the 2008 crisis, the
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percentage of companies in the grey zone rose by 40%, primarily due to
higher borrowing. Distress was mainly associated with a debt-to-equity ratio
of 1.5 (p<0.05). Expanding the scope geographically, Alifiah (2014) examined
how financial ratios, notably leverage, affected the economic crisis in South
Africa Discriminant analysis was used to assess distress status using the Altman
Z-score, with the leverage ratio and total debt-to-total assets serving as
independent variables. The sample consisted of 120 companies: 60 distressed
and 60 non-distressed, listed on the Johannesburg Stock Exchange from 2007
to 2011. The results revealed that companies with debt ratios exceeding 60%
had a 55% greater probability of distress and bankruptcy. Similarly,
Simanjuntak et al. (2017) analyzed the relationship between leverage and
financial distress among 85 Indonesian manufacturing firms from 2011 to
2015. Financial distress was measured using the Altman Z-score, while
leverage was assessed using the debt-to-equity ratio. The findings showed that
companies with debt-to-equity ratios greater than 1.2 had a 48% higher
likelihood of experiencing financial distress. The research also indicated that
company size and profitability negatively impacted the probability of distress.
These findings imply that excessive debt diminishes a company's operational
flexibility and reinvestment capacity. Finally, Jaafar et al. (2018) investigated
the effect of leverage on financial distress among 120 Malaysian firms from
2009 to 2015. The Altman Z-score assessed financial distress, while the total
debt-to-total assets ratio measured leverage. The results indicated that
companies with leverage levels exceeding 50% had more than twice the

likelihood of financial distress.

In contrast, regarding the relationship between financial leverage and
financial distress, Markowitz (1959) and Sharpe (1964) proposed that the
trade-off theory explains how firms balance the benefits and costs of debt
financing. While leveraging may provide tax advantages and lower the cost of
capital, it also increases the financial obligations that firms must meet,
heightening the risk of financial distress if not managed correctly. The theory

relies on the principle of risk-return trade-ofts, where firms must carefully
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weigh the benefits of additional debt against the rising probability of financial
instability. This theory incorporates the concept of risk aversion, particularly
from the perspective of firms seeking to finance their operations. Risk-averse
firms will likely avoid high debt levels unless the associated benefits, such as
tax shields or improved capital efficiency, outweigh the increased financial
risk. However, excessive financial leverage can signal declining financial
flexibility and heightened vulnerability to external shocks, especially during
economic downturns or deteriorating revenues. Accordingly, the trade-oft
theory supports the view that a negative relationship exists between financial
leverage and financial distress. However, if leverage increases beyond the
optimal capital structure, the likelithood of financial distress rises, diminishing
the firm's ability to sustain operations and meet its financial obligations (Ijaiya,
Jimoh, Attah, Abdulmumin & Naifu, 2021). Therefore, the theory
emphasizes that firms must maintain a prudent balance between debt and

equity to minimize distress risk while maximizing value.

Dahiya et al. (2003) supported the tradeoft theory by claiming that
leverage could negatively impact financial distress, suggesting that a firm's
ability to manage its debt eftectively or its specific capital structure could
reduce the likelithood of distress in some instances. Dahiya et
al. (2003) investigated how debtor-in-possession (DIP) funding influenced
bankruptcy outcomes. The sample included 73 U.S. companies filing for
Chapter 11 bankruptcy between 1988 and 1997. A binary logistic regression
model was employed to compare the results of companies that received DIP
loans with those that did not. The independent variables included DIP
funding status, leverage ratios, and industry-specific restrictions, while the
dependent variable was the outcome of bankruptcy emergence (emergence
vs. liquidation). Compared to just 42% for companies lacking such funding,
those receiving DIP financing had a 68% chance of recovering from
bankruptcy. DIP-financed companies also spent 30% less time in bankruptcy.

These findings imply that structured leverage through DIP loans may expedite

101



Dr. Asmaa Hamdy Abdelaziz Mohamed Elmahdy Unlocking the Nexus between Leverage.......

company recovery by providing essential leverage and signaling operational

viability to creditors and markets.

On the other hand, several studies emphasize the significance of firm-
specific or contextual variables when assessing financial distress, indicating that
leverage alone may not be the sole predictor of financial distress. Restianti &
Agustina  (2018) analyzed the factorsleading to financial distress in 75
Indonesian manufacturing companies from 2012 to 2016. The Altman Z-
score measured financial distress, while the debt-to-assets ratio assessed
leverage. The findings showed no significant relationship between leverage
and financial distress. Instead, the research indicated that operating cash flows
and profitability were more powerful indicators. These results suggest that,
under specific conditions, internal financial performance measures may surpass
leverage as indicators of financial distress. Similarly, Finishtya (2019) analyzed
the causes of financial distress among 50 Indonesian manufacturing companies
from 2013 to 2017. The Altman Z-score measured financial distress, whereas
the debt-to-equity ratio assessed leverage. The findings revealed no significant
relationship between leverage and financial distress. Instead, liquidity ratios

and profitability were more accurate predictors of distress.

Based on prior literature, companies in developing economies, such as
Egypt, often face financial limitations and restricted access to external equity
markets. In these contexts, optimal financial leverage can yield tax benefits,
enhance liquidity, and facilitate ongoing operations, thereby reducing the
likelihood of financial distress. Moreover, well-managed leverage may convey
organizational  strength  and  creditworthiness,  particularly ~ when
macroeconomic conditions remain stable. Therefore, the following

hypothesis is formulated:

H1: Financial leverage has a significant negative eftect on the financial distress

of Egyptian firms.
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2.2 Financial Leverage, Operational Efficiency, and Financial

Distress

Lagat (2021) evaluated the relevance of the Multiple Discriminant
Analysis (MDA) model in forecasting corporate financial distress among listed
companies in Kenya. Audited financial statements from 2000 to 2019 were
examined for 21 companies classified as distressed or non-distressed. The Z-
score was calculated by extracting financial ratios related to liquidity,
profitability, efficiency, leverage, and activity. The results showed that the
MDA model was eftective in Kenya, accurately forecasting 71% of non-
distressed and 64% of distressed firms. While the activity ratio had limited
forecasting power, the liquidity, profitability, efficiency, and leverage ratios
were reliable indicators of financial distress. Similarly, Afandy (2024)
investigated the mediating eftect of operational efficiency on the impact of
leverage and cost management on earnings stability. The sample included
280 hotels in Indonesia using Structural Equation Modeling-Partial Least
Squares (SEM-PLS). The results showedthat financial leverage
significantly improves operational efficiency, leading to increased profits.
Additionally, cost management strengthens earnings stability through the
mediation of operational efficiency. These findings imply the strategic role of
operational efficiency as a mediating variable between leverage and financial

stability.

Although previous studies have investigated the direct relationship
between financial leverage and financial distress, the mediating role of
operational efficiency within this relationship remains insufficiently examined,
particularly within emerging markets such as Egypt. Egyptian firms frequently
resort to debt to sustain their operations in an economic environment shaped
by currency fluctuations, inflation, and restricted access to equity financing.
When managed appropriately, financial leverage has the potential to drive
operational enhancements through improved asset utilization and cost
efficiency. Thus, the increased operational efficiency can mitigate the adverse

eftects of leverage, reducing the likelihood of financial distress.
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Based on the prior literature, the following hypotheses are formulated:

H2: Operational efficiency mediates the effect of financial leverage on the

financial distress of Egyptian firms.

H2a: The financial leverage has a significant positive effect on the operational

efficiency of Egyptian firms.

H2b: Operational efficiency has a significant and negative eftect on the

financial distress of Egyptian firms.

2.3. Financial Leverage, Operational Efficiency, Firm Size,

and Financial Distress

Several empirical studies have investigated the role of firm size as a
moderating variable in the relationship between financial leverage and
financial distress, yielding mixed findings across various industries and
methodologies. Some studies have shown that firm size significantly
moderates the relationship between leverage and financial distress, particularly
in capital-intensive sectors. For example, Susanti, Arismaya, and Nubatonis
(2024) analyzed 24 energy sector companies listed on the Indonesian Sharia
Stock Index (ISSI) from 2020 to 2023. The results revealed that firm size
moderated the influence of leverage and cash flow on financial distress. These
findings suggest that larger firms possess more resources to manage debt
obligations and navigate financial challenges, thus reducing the distress risks
associated with high leverage. Similarly, Ramadani & Ratmono (2023)
examined 128 manufacturing companies listed on the Indonesia Stock
Exchange between 2018 and 2020. Their results indicated that firm size
moderates the effect of leverage and operating cash flow on financial distress.
Larger firms benefit from greater financial flexibility, enabling them to handle
high leverage levels more effectively. Interestingly, their study also found that
firm size weakens the relationship between liquidity and financial distress,
suggesting a more complex moderating influence that depends on the specific

financial indicators involved.
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In contrast, other research suggests that firm size does not always
moderate the relationship between leverage and financial distress. For
instance, Marginingsih et al. (2023) investigated retail companies listed on the
Indonesia Stock Exchange from 2018 to 2022. The results showed that
liquidity and leverage were significant predictors of financial distress, while
firm size did not moderate the relationship between leverage and distress.
However, firm size moderates the relationship between profitability and
distress, suggesting that size may impact internal performance metrics more

than capital structure risk.

These mixed results highlight a significant research gap, indicating that
while firm size appears to moderate the influence of leverage on financial
distress in specific contexts, this is not a universal conclusion. Variations in
industry characteristics, financial management practices, and market
conditions may account for these discrepancies in results. Therefore,
particularly in developing countries like Egypt, where financial systems and
firms' dynamics differ from those in developed countries, further analysis is
necessary to explore the moderating influence of firm size on the relationship

between leverage and financial distress.
Based on the prior literature, the following hypothesis is formulated:

H3: Firm size moderates the effect of financial leverage on the financial

distress of Egyptian firms.

3. Research Design
3.1 Data Collection

According to previous literature, financial leverage can explain
fluctuations in firms’ financial distress through the mediating eftect of
operational efficiency and the moderating eftect of firm size. From 2013 to
2024, Egypt faced significant economic and political challenges that impacted
its financial environment, providing an ideal timeframe for analyzing the
relationship between leverage and financial distress. These challenges included

political unrest, security concerns, and economic shifts resulting from
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international agreements and trade policies. In addition to disturbances linked
to COVID-19, Egypt dealt with rising oil prices, currency devaluation, and
severe inflation. Global events, such as the Russia-Ukraine crisis, have
heightened pressure on Egypt's financial resilience, resulting in higher interest
rates and a shortage of foreign currency. This study's timeframe serves as a
basis for analysis and offers insight into the critical financial issues Egypt faced,

making our research both relevant and timely.

This study employs five types of variables: the dependent variable, the
independent variable, the mediating variable, the moderating variable, and the
control variables. Table1 presents these variables along with their descriptions,

measurements, and sources.

3.2. The Study’s Variables
Table 1: The Study’s Variables

Variables Description Measurement Prior Studies Source
Dependent Variable
Z-score = 1.2X; + 1.4X, + DataStream
3.3X5 +0.6X, +0.99X¢ database
) ) ) X4 = Working Capital / Total
Financial Distress —
. Assets
the probability of a . .
. ) X, = Retained Earnings / Mushafiq et al.
FD financial loss resulting
Total Assets (2023)

from a borrower's
X5 = EBIT / Total Assets

failure to repay a loan. o
X4 = Market Capitalization /
Total Liabilities

X = Sales / Total Assets

Independent Variables
Financial Leverage — Total Liabilities / Total Equity DataStream
FL the use of debt to Mushafiq et al.,  database
increase returns from (2023)
investments.
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Variables

Description

Measurement

Prior Studies

Source

Mediator

OE

Operational Efficiency
— optimized use of
resources like time,
people, equipment,
and money to serve

the business.

Operating Expense / Total

Revenue

Alietal., (2021)

DataStream

database

Moderator

FS

Firm Size — refers to
the scale on which a

company operates.

LN (Sales Revenue)

Olawale et al.,
(2017)

DataStream

database

Control Variables

INF

Inflation—  measures
the general increase in
prices, affecting
purchasing power and

business costs.

Annual percentage change in

consumer price index (CPI)

Safitri, & Yuliana
(2021)

Central

Bank

of Egypt (CBE)

GDPG

GDP Growth—
indicates overall
economic growth,
which may impact
firm performance and

financial health.

Annual percentage growth
rate of GDP at market prices
based on constant local

currency

Aghion, Bloom,
Blundell &
Griftith (2005)

World
database

Bank

3.3. Method

The analysis begins by extracting descriptive statistics for the model's

variables, then performing a correlation analysis and examining whether the

variables are stationary through unit root tests. This ensures their suitability for

applying the Generalized Method of Moments (GMM) estimation model,
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which is inappropriate if any variables are non-stationary. Given that this
paper aims to investigate the effect of financial leverage on financial distress
through the mediating impact of operational efficiency and the moderating
effect of firm size, GMM 1is employed. GMM is preferred because it can
address endogeneity issues and provide efficient, unbiased estimators when
instrumented variables are present. Dynamic panel data models, where
endogeneity may arise from omitted variables or measurement errors, are
particularly well-suited for GMM, ensuring the reliability of the findings.
Using lagged values of the explanatory variables as instruments, the GMM
model is estimated to correct for endogeneity issues. Data analysis was
conducted using EViews 12 for descriptive statistics, correlation analysis, and
GMM modeling. Winsorizing was applied to all variables at the 1% and 99%
significance levels. Thus, the regression model 1s formulated as follows:

FDit = ap + B1 FLit + B2 OE;¢ + B3 FSit + Ba FLit X FSic + Bs INF, +

Be GDPGj; + €;¢

Where:
FD; is the financial distress of firm 1 at time t (measured by Z-score),
a, 1s the model constant,
B1-PBs are the model parameters,
FL;; is the financial leverage of firm 1 at time ¢,
OE;; 1s the operational efficiency of firm 1 at time ¢,
FS;; 1s the firm size of firm 1 at time ¢,
FL;; X FS;; Is the interaction term testing the moderating effect of firm size on
the impact of leverage on financial distress,
INF; is the inflation rate at time ¢,
GDPG; is the GDP growth rate at time ¢,

&y Is the random error term.

4. Data Analysis and Discussion of Results
4.1 Descriptive Statistics

The preliminary investigation of the panel analysis begins with

descriptive statistics, as shown in Table 2. A detailed analysis of the descriptive
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statistics of the variables is essential for understanding and evaluating their
characteristics, which will be applied in the GMM model estimation. As
indicated in Table 2, there are significant differences between the mean and
the median regarding financial leverage and financial distress, with the mean
being notably larger than the median in both cases. This suggests that the
mean is closer to the tail in these right-skewed distributions, reflecting
considerable increases in the ratio in recent years compared to earlier periods.
The variation in the two variables is substantial, as demonstrated by the wide
range of their standard deviations, which contrasts with the small disparities.
Kurtosis values are slightly less than 3 for the GDP growth rate only. At the
same time, they exceed 3 for all other variables, indicating that they yield
occasional extreme returns, either significant positive returns or extreme

negative ratios, resulting in heavy tails on the bell-shaped distribution curve.

Table 2. Descriptive Statistics

FD FL OE ES GDPG INF
Mean 3.283049 1.364994 0918683  14.11453 0.041330  0.122120
Median 2.065572 0.955635 0.879771  14.37429 0.041500  0.105500
Maximum 52.69483 15.54186  17.62744  18.33912 0.065900  0.295100
Minimum -0.955852  -40.98097 0.185858  6.845880 0.022000  0.050400
Standard Deviation = 4.286356 2.653867 0.867549  1.894934 0.013468  0.065638
Skewness 5.991100 -7.010400 14.38671 -0.671286 0.178169 1.571512
Kurtosis 59.55180 120.7931  255.1650  3.653425 2.179792  5.122828

Source: Authors alculati cons.

4.2 Correlation Analysis

Table 3 presents the results of the multicollinearity test conducted on the

variables, revealing no

significant

ssues.

Specifically,

all correlation

coefticients remain below the threshold of 0.75, indicating that the variables
are sufficiently independent of each other. Furthermore, the correlation
matrix highlights the importance of financial leverage, operational efficiency,
and GDP growth rate in explaining financial distress among non-financial

Egyptian firms. These wvariables demonstrate statistically —significant
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correlations with the dependent variable, underscoring their critical role in

comprehending the determinants of financial distress.

Table 3. Correlation Analysis

FD FL OE FS GDPG INF
FD  1.000
FL -0.1115*** 1.000
OE -0.0822** -0.0135  1.000
FS  0.0253 0.1312***-0.2674*** 1.000
GDPG 0.0879** -0.0154 0.0364 0.1325*** 1.000
INF 0.0145 0.0187 -0.0322 0.0079 0.2296***1.000

**Significant correlation at the 0.01 level (2-tailed).

* Significant correlation at the 0.05 level (2-tailed).

Source: Authors’ calculations.

4.3 Unit Root Tests

Assessing the stationarity of the variables is crucial before estimating
the model with GMM, as this method is only applicable when the variables
are stationary at their levels or in first differences. The Levin, Lin & Chu
(LLC) and Im, Pesaran, and Shin tests, as shown in Table (4), demonstrate that
the variables are stationary at their levels, except for inflation and firm size,
which are stationary at levels in the LLC test and first difterences in the Im,
Pesaran, and Shin tests. Fundamental variations in test assumptions cause this
divergence, asthe LLC assumes a standard unit root process suitable for
homogeneous panels, whereas the IPS accommodates heterogeneous roots
across cross-sections. In the econometrics literature (Levin et al., 2002; Harris
& Tzavalis, 1999), the LLC's common root assumption has strong theoretical
support for datasets with similar entities operating in comparable economic
settings. Therefore, this supports employing all variables at the level; none are

1(2).
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Table 4. Unit Root Tests

Variable

Levin, Lin & Chu (LLC) test Im, Pesaran and Shin tests

Level 1* difference Level 1st difference
Intercept Intercept Intercept Intercept
Intercept Intercept Intercept Intercept

and trend and trend and trend and trend

FD -17.2690**  -19.1059**  -15.8114™*  -18.4294"*  -4.07396™* -1.51508* -5.92887*** -1.13625
FL 4427740 -9.93404"* 12,4352 _24.6764™* -0.49776 0.03983 -4.99650*** -2.16854***
OE -11.6539** -12.9106™*  -13.6462** -27.8319"* -3.76972"* -0.39455 -5.53886*** -2.65445"*
ES -4.71255"*  -16.1728"*  -14.6757"*  -15.7875"* 0.87913 -2.08156"** -6.00938*** -1.43374*
GDPG  -18.1265"*  -27.8690**  -29.6663**  -14.6023***  _571325*** -4.26599* -13.9542% -2.89746**

INF -6.38784**  -4.28182**  -6.00326*** -2.74435" -2.12485* 1.20007 -0.97639 2.28268

*

" ** and ** indicate the rejection of the null hypothesis at the 1%, 5%, and 10% significance levels, respectively. The

number of lags is determined by the Schwarz information criteria, with a maximum of 1 lag allowed. The bandwidth for

the Levin, Lin & Chu (LLC) test is automatically determined by the Newey-West Bandwidth, employing the Bartlett

Kernel spectral estimate method. The crucial values at the 1%, 5%, and 10% significance levels for the Levin, Lin & Chu
(LLC) test and Im, Pesaran and Shin tests are -1.90320, -1.77908, and -1.72104 for the test with only an intercept, and
-2.89768, -2.59088, and -2.48192 for the test with an intercept and trend,

Source: Authors’ calculations.

4.4 GMM Model Results

4.4.1 Analysis of Hypothesis 1
Table 5 presents the GMM results. Model 1 was developed to test

Hypothesis 1, examining the impact of financial leverage on financial distress.
The findings in Model 1 demonstrate a statistically significant positive effect of
the current value of FD, measured by Z-score, on its previous value within a
defined period, indicated by a coefficient of 0.455990 (P < 0.000). The
coefticient of 0.065384 (P < 0.000) indicates a positive impact of financial
leverage on the Z-score, suggesting a reduction in financial distress. This
result aligns with the trade-off theory, which posits that firms balance the tax
advantages of debt against the potential costs of financial distress.
Consequently, these findings support the acceptance of H1. The analysis of
control factors indicates that both inflation and GDP growth have significant

positive impacts on Z-score, with coefticients of 2.484392 (p < 0.000) and
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21.93281 (p < 0.000), respectively. These findings imply that the Z-score
increases as inflation rises, possibly due to revenue growth induced by
inflation outpacing cost increases. Additionally, as GDP growth rises, the Z-
score increases, indicating that macroeconomic expansion improves financial

health and reduces default risk.

Table 5: The impact of financial leverage on financial distress

Estimates of fixed effects Model 1 (Financial distress)
coefficient
FD(-1) 0.455990***
FL 0.065384***
Control variables
INF 2.484392%**
GDPG 21.93281***
Other statistics
Sargan—Hansen J-Stat 37.39346 (0.359742)
Year fixed effect Yes
Firm fixed effect Yes

m statistics (prob)
AR (1) -2.170912 (0.0299)
AR (2) 0.633495 (0.5264)
Note: Significance levels *** p < 0.01, ** p < 0.05, and * p < 0.1.

4.4.2 Analysis of Hypothesis 2

Table 6 illustrates the mediating eftect of operational efficiency on the
relationship between financial leverage and financial distress. Model 2
regressed operational efficiency on financial leverage as the initial step to assess
the mediation hypothesis, following the approach established by Baron &
Kenny (1986). The financial leverage coefficient in Model 2 was significantly
positive, with a coefticient of 0.553666 at the 1% level, indicating a positive
impact of financial leverage on operational efficiency. This finding suggests
that higher financial leverage may encourage firms to improve operational
efficiency, manage the increased risk associated with debt obligations, and

maintain financial stability, supporting H2a.
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In the next step, Model 3 regressed financial distress on operational
efficiency as the second step to assess the mediation hypothesis. The
coefhicient of operational efficiency was 1.616176 and statistically significant at
the 1% level, indicating that improvements in operational efficiency are
associated with higher Z-scores, which in turn suggest a reduction in financial
distress. Efficient operations can enhance profitability, improve cash flow
management, and optimize resource allocation, thereby improving the firm's
solvency profile and supporting H2b. Moreover, the results showed that the
positive impact of financial leverage on the Z-score remains significant, with a
coefficient of 0.049281 and a p-value of 0.049281, which is statistically
significant at the 1% level, supporting the partial mediation of H2.

Table 6:The mediation effect of operational efficiency on the impact
of financial leverage on financial distress

Estimates of fixed effects ~ Model 2 (operational efficiency)  Model 3 (financial distress)

coefficient coefficient
FD (-1) - 0.636955
OE (-1) 0.553666*** -
FL 0.006676** 0.049281***
OE - 1.616176***
Control variables
INF -0.564668*** 3.838953***
GDPG 0.947911*** 23.62283**
Other statistics
Sargan—Hansen J-Stat 54.56196 (0.018662) 43.35232 (0.157039)
Year fixed effect Yes Yes
Firm fixed effect Yes Yes

m statistics (prob)

AR (1) -0.836112 (0.4031) -2.584385 (0.0098)
AR (2) -1.114058 (0.2653) -0.848565 (0.3961)

Note: Significance levels *** p < 0.01, ** p < 0.05, and * p < 0.1.

4.4.3 Analysis of Hypothesis 3

The results reveal several significant findings after examining firm size as a
moderating variable in Model (4). The moderating eftect of firm size has a
positive influence on the impact of financial leverage on Z-score, with a

(FL*FS) coefticient of 0.108067 and a statistically significant p-value of 0.05,
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indicating that larger firms are more able to absorb financial shocks through
higher leverage, thereby reducing financial distress and supporting H3.
Furthermore, the effect of the control variables (inflation and GDP growth)
remains constant. Additionally, the impact of financial leverage on the Z-
score has remained unchanged.

Table 7: The moderation effect of firm size on the impact of leverage
on financial distress

Estimates of fixed effects  Model 4 (financial distress)

coefficient

FD(-1) 0.468900***
FL 1.427985**
FS 0.910071***
Moderating effect

FL*FS 0.108067**
Control variables

INF 2.826511***
GDPG 6.071108**

Other statistics
Sargan—Hansen J-Stat 39.84856 (0.263158)
Year fixed effect Yes

Firm fixed effect Yes

m statistics (prob)
AR (1) -2.459270 (0.0139 )
AR (2) 1.034948 (0.3007)
Note: Significance levels *** p < 0.01, ** p < 0.05, and * p < 0.1.

Ultimately, Table 8 presents the results of the hypothesis tests conducted in
this study, offering a comprehensive overview of the hypothesis testing and its

related results.
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Table 8. Results Summary

Whether Hypotheses

Hypoth
ypotheses are Supported

H1: Financial leverage has a significant negative effect on
C o . Supported
the financial distress of Egyptian firms.

H2: Operational efficiency mediates the effect of financial

leverage on the financial distress of Egyptian firms. Partial supported mediation effect

H2a: The financial leverage has a significant positive effect Supported
on the operational efficiency of Egyptian firms.
H2b: Operational efficiency has a significant and negative Supported

effect on the financial distress of Egyptian firms.

H3: Firm size moderates the effect of financial leverage on .
o ) Fully supported moderation effect
the financial distress of Egyptian firms.

4.5. Discussion of Results

The primary aim of this study was to examine the influence of financial
leverage on the financial distress of non-financial listed companies in the EGX
index. The findings from this research indicate that the one-period lagged
value of the Z-score has a significant impact on its present value, emphasizing
the importance of using dynamic models for estimation. A positive historical
Z-score indicates stability and growth potential, attracting investors and

enhancing market confidence.

The results also showed a significant negative effect of financial leverage
on financial distress. This finding suggests that firms maintaining an optimal
debt ratio may benefit from tax shields on interest expenses while mitigating
distress costs. This aligns with the findings of Dahiya et al. (2003), who
reported that firms that manage their capital structure within optimal levels
experience lower default risk and higher financial stability. However, these
findings contradict the results of several studies (Lubben, 2000; Fich et al.,
2008; Agarwal et al., 2008; Alifiah, 2014; Simanjuntak et al., 2017; Jaafar et

al., 2018), which suggest that higher financial leverage is associated with

115



Dr. Asmaa Hamdy Abdelaziz Mohamed Elmahdy Unlocking the Nexus between Leverage.......

greater financial distress. They argue that, under certain conditions, financial
leverage can be interpreted as a signal of bankruptcy and ineftective risk
management techniques, which can positively impact firm distress. This result
is also consistent with the tradeoff theory, which posits that firms strive to
balance the tax benefits of debt against the costs of potential financial distress,
optimizing their capital structure to minimize the overall cost of capital (Kraus
& Litzenberger, 1973). Thus, the Egyptian Financial Regulatory Authority
(FRA) is entitled to support the design of regulatory frameworks that
encourage prudent debt usage while deterring excessive or mismanaged

borrowing.

Furthermore, the results suggest that operational efficiency mediates the
relationship between financial leverage and financial distress. Studies have
confirmed that higher operational efficiency reduces financial distress by
increasing profitability and enhancing the firm’s ability to invest in value-
enhancing projects (Lagat, 2021). Additionally, this mediating effect is
consistent with previous empirical studies. For instance, Afandy (2024)
demonstrates that high leverage should increase operational efficiency since
firms are subject to greater scrutiny from creditors and investors, resulting in
decreased financial distress. Therefore, Egyptian banks must incorporate
creditworthiness assessments that consider leverage ratios and operational
performance metrics. Firms demonstrating high efficiency in resource
utilization may represent lower credit risk even at moderate-to-high levels of
leverage, underscoring the need for a more nuanced risk evaluation

framework.

Moreover, the results showed that firm size moderates the relationship
between financial leverage and financial distress, thus supporting the trade-oft
argument. Although greater leverage typically increases the probability of
financial distress, this impact is less pronounced in larger firms due to their
enhanced ability to access capital markets, operational diversification, and
stronger negotiating power with creditors (Kraus & Litzenberger, 1973;

Titman & Wessels, 1988). Previous research (Susanti, Arismaya, & Nubatonis,
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2024; Ramadani & Ratmono, 2023) confirmed this moderating effect. These
results highlighted that larger firms may maintain greater debt levels without
experiencing equivalent financial distress. Larger firms also benefit from
creditor confidence and economies of scale, which help offset the negative
effects of leverage. The Central Bank of Egypt should consider providing
more flexible financing guidelines for larger firms while promoting financial

resilience strategies among smaller firms.

5. Conclusions, Limitations, and Suggestions for Future
Research

Several studies have shown that financial leverage can reduce financial
distress. However, research regarding the Egyptian stock market is scarce. As a
result, this study addresses a gap in the literature by investigating the influence
of financial leverage on the financial distress of Egyptian non-financial firms
through the mediating effect of operational efficiency and the moderating
effect of firm size. This paper presents significant evidence that financial
leverage has a negative impact on the financial distress of non-financial firms
in Egypt, with a substantial increase in Z-score indicating that optimal
financial leverage growth leads to improved financial health for these firms.
The analysis confirms that Egyptian firms strategically utilize debt to enhance

financial outcomes.

Furthermore, the results of this study show that operational efficiency
mediates the relationship between financial leverage and financial distress.
This indicates that the Z-score increases as leverage rises, suggesting that well-
managed leverage can enhance a firm's operational efficiency and enable it to
meet its financial obligations effectively while reducing the risk of financial
distress. This dynamic is particularly crucial in Egypt, where external funding
1s sometimes limited, and operational effectiveness plays a significant role in
economic  resilience. The findings emphasize the need for
customized leverage strategies tailored to the characteristics of companies,

especially in developing countries like Egypt.
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Finally, this research demonstrates that firm size moderates the
relationship between financial leverage and financial distress, suggesting that
larger firms' consistent cash flows, access to capital markets, and economies of
scale enable them to absorb debt more effectively without experiencing
distress, unlike smaller firms. This result aligns with the real challenges faced
by Egyptian SMEs in managing working capital and sustaining expansion
amid economic volatility, currency devaluation, and inflationary pressures.
Consequently, the Central Bank of Egypt must consider tailoring financial
regulations and support systems according to company size, facilitating SMEs
in accessing affordable borrowing while ensuring appropriate leverage

monitoring for larger firms.

Based on the findings of this study, several practical implications can be
drawn for policymakers, corporate managers, and investors operating in the
Egyptian financial market. First, the findings emphasize that policymakers in
Egypt should consider encouraging companies to use loans judiciously to
enhance their capital structures. This can be achieved by introducing
government programs that provide financial support, modifying regulations to
facilitate easier access to loans, and implementing policies to sustain a stable
and growing economy. Second, companies must also utilize their resources
wisely and adapt to market demands to further improve their performance
and mitigate the risk of financial distress. Third, it is recommended that
companies invest in artificial intelligence-based modeling or machine learning
for credit risk analysis to advance credit risk assessment, monitoring, and
decision-making processes, as these technologies can identify patterns and
trends that humans may overlook. Fourth, investors should examine specific
financial indicators such as operating income and operating expenses within a
company to assess its efficiency and effectiveness in conducting business
operations. Fifth, investors may also use Altman’s Z-Score to evaluate
potential company investments, as it has been shown to have a positive
association with financial stability. Finally, investors should consider

qualitative factors such as poor management, economic and technological
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changes, and insufficient experience, which may contribute to high credit risk

or financial failure.

Further studies can expand the findings of this paper, which provide
significant insights for stakeholders in the Egyptian stock market and other
developing countries. This study has specific limitations that require further
investigation. Specifically, it did not extend its examination to multiple
countries, which could yield more extensive and generalizable conclusions.
First, future studies could analyze other regions in the MENA Region, as it
faces diverse economic challenges with varying regulatory environments and
leverage structures. Different economic contexts can offer more
comprehensive insights into how leverage structures influence financial
distress. This will enhance the credibility of the results by providing a broader
dataset. The risk of biases from researching a single country, where unique
conditions can impact the results, is also mitigated by using a sample that
includes multiple countries. Second, this study focused on a single measure of
financial leverage, the debt-to-equity ratio, which may limit the
understanding of capital structure in Egypt. Broadening the scope to include
market leverage and the equity ratio can account for the difterences between
companies with varying proportions of intangible assets. Third, this study
recommends incorporating more accounting-based approaches to measuring
credit risk and bankruptcy, such as the O-Score by Ohlson (1980), which
considers liquidity, company size, performance, and capital structure.
Furthermore, this study advocates for the market-based method of
Multivariate Discriminant Analysis (MDA) proposed by Gu (2002), which
utilizes market-based variables to predict bankruptcy. This approach is also a
statistical method wused to evaluate potential investments, considering
numerous market variables. Consequently, this paper invites further

investigation.
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