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Abstract

The study investigates capital structure determinants of Zombie firm status by drawing samples
from listed non-finance firms in Nigeria from 2012 to 2021. Long term debt to asset and debt to
equity ratio are the capital structure proxies employed in this study while the dependent variable
of the study is zombie firm status. Furthermore, the study employed the variables of profitability
as the control variable. The population of the study consists of all the listed non-finance firms in
Nigeria from 2012 to 2021. As of December 2021, we had 109 firms listed on the floor of the
Nigerian Exchange Group (NGX) (NGX Factbook, 2021). The sampling technique employed in
this study is the filtering sampling technique since firms were included in the sample on certain
selection criteria. Logistic regression is employed to test the hypotheses of this study. Based on
the findings of the study, we conclude that a 1% increase in long term debt to asset ratio will lead
to about 1% insignificant increase in interest coverage ratio and thus decreasing zombie status of
the firms during the period under investigation. We also conclude that a 1% increase in debt-to-
equity ratio will lead to about 1% significant decrease in interest coverage ratio and thus
increasing zombie status of the firms during the period under investigation. The study recommends
that where non-financial firms must consider using debt in their capital structure, non-current debt
should be prioritized ahead of short-term debt. This recommendation is based on the finding that
long term debt reduces the incidence of zombies among non-financial firms.
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INTRODUCTION

The significance of maintaining the health of firms in order to achieve the objective of maximizing
shareholders' wealth is of utmost importance, particularly in light of the macroeconomic
challenges that are prevalent in the global corporate landscape. A healthy firm can be defined as
an entity that exhibits a surplus of income in relation to its liabilities. Furthermore, it is
characterized by its ability to maintain an optimal level of liquidity, ensuring the availability of
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sufficient funds to meet its financial obligations. Additionally, a healthy firm possesses the
capability to fulfill its fixed interest charges in a timely manner, as they become due. Lastly, it
demonstrates the capacity to generate profits within both short-term and medium-term time frames.
In instances where a company is unable to meet the aforementioned criteria, it may potentially
transition into a state commonly referred to as "zombie status" (Binh, Uyen, & According to
Andrews and Petroulakis (2019), there appears to be a lack of sufficient research on the topic of
zombie firms, indicating that this particular area remains relatively under explored. This suggests
that there is significant untapped potential for researchers, particularly those based in developing
countries such as Nigeria, to delve into this subject matter and contribute to the existing body of
knowledge. Luo, Li, and Zhang (2015) have highlighted the limited attention given by scholars in
the field of international finance to the study of firms experiencing negative equities and the
subsequent ripple effects. Similarly, Retolaza, San-Jose, Urionabarrenetxea, and Garcia-Merino
(2016) have also emphasized this research gap. The present study aims to address a significant
research gap pertaining to the development and keen observation of zombie firms.

According to Tan et al. (2016), the term "zombie firms" refers to firms that are currently operating
despite being insolvent. In recent times, there has been a notable surge in the level of attention
directed towards them, primarily due to the significant expansion of their population and the
consequential ramifications they have on the economy. According to Acharya et al. (2019), the
presence of zombie firms in the market has the potential to disrupt competition dynamics by
exerting downward pressure on product prices and causing an upward shift in wages. Additionally,
Ahearne and Shinada (2005) suggest that these zombie firms may further exacerbate the situation
by diverting credit away from productive firms, thereby impeding their ability to access necessary
financial resources. According to previous studies conducted by Caballero et al. (2008) and
McGowan et al. (2018), it has been observed that industries that are predominantly influenced by
zombie firms tend to display a decrease in job creation and a decline in productivity levels.
Notwithstanding the potential negative implications for the economy, it is worth noting that there
has been a steady increase in the prevalence of zombie firms on a global scale, as highlighted by
Banerjee and Hofmann (2018).

When a creditor, such as a bank, provides a loan to a business firm, it demonstrates an interest in
the business firm's capacity to fulfill both the fixed interest charges and the principal amount
borrowed. Creditors also exhibit a vested interest in the prosperity of a commercial entity. The
profitability of a firm provides a reliable indication to creditors that the firm is financially sound
and capable of repaying any credit facilities, such as loans, that may be extended to it. The
occurrence of defaults in interest charges and loan repayment, potentially resulting from liquidity
and profitability crises, can significantly impact the movement of funds from surplus units to
deficit units. This, in turn, hinders the prompt availability of capital for investment activities,
production of goods, provision of services, and ultimately impedes economic growth. The
provision of financing by banks to enterprises in a state of zombie status has the potential to
promote the misallocation of credit, hence exerting a corresponding impact on the financial sector
of the respective economy (Ahearne & Shinada, 2022). The presence of zombie enterprises might
potentially hinder financial intermediation, investment, and overall economic activity, thereby
exerting a negative impact on the broader economy. Zombie enterprises are characterized by their
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inability to meet salary and wage obligations to employees, primarily stemming from negative
profitability and equity. According to Ogbeide (2021), employees exhibit a lack of willingness to
remain employed inside organizations that are unable to provide consistent assurances on job
security and timely wage disbursement. Zombie enterprises have a propensity to participate in
downsizing, hence exerting a notable influence on the unemployment rate within an economy.

The objective of this research is to analyze the impact of capital structure on the classification of
listed organizations as Zombie firms in the Nigerian context. A comprehensive review conducted
across various continents has yielded diverse findings regarding the factors influencing the status
of zombie firms. Previous research has predominantly focused on Asian countries, particularly
India (Surahbi Somya & Madhuri Saripalle, 2021; Aggarwal, 2016), Malaysia (Rahim, Nor, Ramli,
& Marzuki, 2021; Nor, Ramli, Marzuki, & Rahim, 2020; Indonesia (Sunard, Pertiwi, &
Supramono, 2021; Listiani & Supramono, 2020; Nastiti, Atahau, & Supramono, 2019; Wahyuni
& Dino, 2016), Jordan (Wastfit, Walid, & Hashem, 2021; Al-Slehat & Altameemi, 2021), and
Pakistan (Mubeen & Hanif, 2017).Therefore, our study is timely and fills this research gap. It is
on the basis of the gaps above that this study is intended.

REVIEW OF RELATED LITERATURE
Zombie Firm Status

Zombie firms are characterized by their ability to persist while consistently reporting negative
equity. The notion of a zombie corporation was initially introduced by Kane (1980) during the
emergence of the America Savings & Loan crisis in the 1980s. The author characterizes a zombie
firm as a company that is at risk of being rendered insolvent by its creditors, were it not for the
timely intervention of the government of the respective nation, facilitated by its monetary authority,
utilizing bailout monies. According to Kane (1980), a corporation can be classified as a zombie
when it consistently experiences financial losses that result in the actual worth of its assets being
lower than the value of its obligations. A zombie firm refers to a financially insolvent company
that persists in its operations solely due to the government's provision of timely credit support,
enabling it to fulfill its financial obligations. Organizations classified as having zombie status are
characterized by a demonstrable failure to fulfill its fixed interest payment commitments in a
timely manner.

Consequence of Zombie Firms

Zombie firms refer to corporations that exhibit an inability to meet their financial obligations
during a specified time frame, typically spanning three to ten continuous years, but yet remaining
operational. Zombie corporations are perceived by the general public and financial analysts as
entities that are no longer viable yet continue to operate, resembling lifeless bodies awaiting their
eventual demise in a corporate burial ground. Zombie firms are commonly seen as financially
distressed companies that are at risk of undergoing liquidation. According to Papworth (2013) and
Dvoulety (2019), zombie firms are characterized by significant levels of debt, where their cash
inflow is sufficient to cover interest charges but not the principal amount of the debts. These firms
rely on reduced interest payments for a continuous period of three years to sustain their ability to
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meet loan interest obligations. Zombie firms exhibit characteristics that are reminiscent of business
firms experiencing insolvency, financial difficulties, and displaying evident signs of negative
equity (Urionabarrenetxea et al., 2016). Companies that possess a substantiated zombie status tend
to exert cascading impacts on the economy. In the context of their operational environment,
enterprises that have challenges in generating profits, meeting interest obligations, and maintaining
positive equity may encounter difficulty in meeting the expectations of many stakeholders,
including the government, creditors, employees, and the public. For example, governmental
entities demonstrate a vested interest in the pre-tax profitability of commercial enterprises over a
specific time frame. In the event that a corporation incurs continuous losses, it becomes unable to
fulfill its obligation of paying the company income tax (CIT) to the government. Hence, the
unfavorable profitability (resulting in losses) experienced by companies in a state of zombie status
has the potential to detrimentally influence government income, consequently exerting a negative
impact on economic activity and overall performance within a nation.

Capital Structure

There are several definitions of a company's capital structure. Brealey and Myers (1991) defined
capital structure as the firm's debt, equity, or hybrid securities. VanHorn (1989) defined capital
structure as the percentage of debt to total business capital. Pandey (2005) defined capital structure
as a firm's choice of internal vs external financial instruments. According to several past academics'
definitions, a firm's capital structure defines how a corporation raises cash needed to launch and
extend its economic operations. It is a combination of various forms of equity and debt capital that
a company retains because of its financing decisions. The amount of debt that a company employs
to fund its assets is referred to as leverage. A highly leveraged company has a lot of debt in its
capital structure. Unlevered refers to a company that has no debt. The term "capital structure"
refers to a company's mix of debt and equity funding (Brealey, Myers & Allen, 2007). The main
difference between the two is that the former establishes a financial responsibility to repay a
principal sum plus interest, whilst the latter accrues any residual earnings to its holders.

A firm's capital structure defines how it raises funds to launch and extend its commercial operations.
It is a combination of various forms of equity and debt capital that a company keeps as a result of
its financing decisions. A company's financial leverage indicates its debt severity. The ratio of
financial debt to asset is a broad measure of leverage that is widely used in the literature;
differences exist depending on whether long-term or total debt is utilized, and whether book or
market values are employed. While market values, which represent investors' valuation of
securities, appeal to economists, business practitioners prefer book value assessments since they
are not subject to market volatility, according to Megginson and Smart (2005). Fernandez (2007)
also contends that firms should base their desired capital structure on book values, which are more
realistic. Rajan and Zingales (1995), and more recently Welch (2011), identified a subtle flaw in
the common measurement of leverage: comparing financial debt to assets that contain non-
financial liabilities (such as accounts payable, which is typically used for transaction purposes)
tends to understate leverage.

Capital Structure and Zombie Firms; A Stylized Effect
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Leverage is the portion of the fixed costs which represents risk to the company. The leverage ratio
emphasized how much the debt proportion is used in the funding of a company’s assets. Moreover,
in the agency theory, the company’s survival is in the agents’ hands. Leverage ratio is known to
play a significant implication in financial condition companies. A study on leverage done by Baza
and Rao (2017) shows that leverage has negative and significant influence on zombie. The pecking
order theory says that the decline in the value of a company is caused by the high ratio of this debt
(Weston and Copeland, 1992 in Eliu, 2014). The higher the debt ratio the greater the risk which
leads to potential bankruptcy, Hussan (2016) does research on the impact of leverage on risk of the
companies. He says that leverage ratios include the debt-toassets ratio and debt-to-equity ratio.
Higher leverage ratio, higher debt level. All creditors and debt holders have first claim to a
company’s assets in the event of failure. If a company with high debt level fails, its shareholders
may not receive anything. So, it can be concluded that leverage positively influences the zombie
firm status which is suitable to the Pecking Order Theory.

Why do creditors of zombie firms continue supporting them instead of claiming their debts? One
would expect that lenders dealing with troubled borrowers would stop granting new loans,
hastening their death. However, Peek and Rosengren (2005) showed that Japanese banks,
especially the undercapitalized ones, misallocated loans in the 1990s. This was due to regulatory
forbearance and perverse incentives that led them to make additional loans to severely impaired
borrowers (the so called ‘“evergreening” loans) to avoid having to declare the loans as
nonperforming and record losses on their own balance sheets. This seminal study from Japan
seems to provide insights into the proximate causes of zombie prevalence in Europe. Using data
on bank lending to individual enterprises in Croatia during the global financial crisis and the
subsequent sovereign debt crisis, for example, Broz and Ridzak (2017) concluded that banks grant
loans to zombie firms only when this is in their self-interest. Likewise, Acharya ef al. (2019) and
Schivardi ef al. (2022) provide some evidence that banks undercapitalized during the crisis period
directed loans to zombie firms to avoid the recognition of loan losses. Similarly, Andrews and
Petroulakis (2017) and Storz et al. (2017) found that zombie firms tend to be associated with weak
banks, suggesting that the zombie problem is at least partly due to bank forbearance. Blattner et
al. (2019) observed that, following an unexpected increase in capital requirement imposed by the
European Banking Authority in 2011, affected Portuguese banks significantly decreased lending.
However, consistent with the evergreen lending to zombie firms, they also found that these banks
reallocated credit to borrowers with previously under reported loan loss.

Theoretical Framework
Agency Theory

The subject matter of agency theory is the agency issue and its resolution (Jensen & Meckling,
1976; Ross, 1973). The agency problem has existed since since humans began trading and
attempting to maximize their own personal benefit. Since the establishment of corporations, the
agency problem has remained. Possibly in a number of ways, every firm has been touched by this
issue. The scholarly literature provides growing evidence that the agency problem has evolved
through time. To comprehend the agency issue, its multiple manifestations, and the numerous costs
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connected with its resolution, it is necessary to research the literature on agency theory. Problems
with agency have been frequently observed in a variety of academic disciplines. Economics
(Jensen & Meckling, 1976; Ross, 1973; Spence & Zeckhauser, 1971), Political Science (Hammond
& Knott, 1996; Weingast & Moran, 1983), Sociology (Adams, 1996; Kiser & Tong, 1992), This
theory has gained relevance in the finance and economics literature due to the pervasiveness of the
agency problem in all types of organizations.

It analyzes the issues that may arise when business owners are separated from their company's
management and proposes solutions. This theory is beneficial for directing the adoption of a
number of governance techniques for regulating the conduct of stakeholders in jointly owned firms.

Empirical Review

Carreira and Lopes (2022) examined whether suppliers, such as banks, engage in “evergreen”
lending to zombie firms and whether their behavior differs from that of banks. They found that
highly productive, larger and younger firms are less likely to become zombie firms. The behavior
of suppliers is, in fact, different from that of banks; they are indeed more cautious in lending to
zombie firms. Unlike suppliers, banks seem to have contributed to the rise of resource
misallocation, a key explanation for the productivity slowdown in the new century.

Banerjee and Hofmann (2022) using firm-level data on listed non-financial companies in 14
advanced economies, document a rise in the share of zombie firms, defined as unprofitable firms
with low stock market valuation, from 4% in the late 1980s to 15% in 2017. These zombie firms
are smaller, less productive, more leveraged, invest less in physical and intangible capital and
shrink their assets, debt and employment. Their performance deteriorates several years before
zombification and remains significantly poorer than that of non-zombie firms in subsequent years.
Over time, some 25% of zombie companies exited the market, while 60% exited from zombie
status. However, recovered zombies underperform compared to firms that have never been
zombies and they face a high probability of relapsing into zombie status.

De Martiis, Heil, and Peter (2021) examine the determinants of zombie companies using a
comprehensive firmlevel dataset of public corporations from Europe and the United States. They
show that US zombie companies differ from their European peers on a modest number of firm-
specific and industry-specific factors but follow a similar pattern. Using decision trees, they
document that income and leverage-related variables are among the main drivers classifying
zombie companies in Europe and in the US. Shareholders’ interests are however relevant to
separate zombie from non-zombie corporations in the US. They observe a frequent mislabeling of
zombie firms into other unviable types of firms. To account for this, they also examine the
determinants of distressed firms and compare them to the zombie. They find that zombie and
distressed are not comparable types of companies, rather companies at a different stage of their
financial unviability. They also document that zombification is especially a European phenomenon,
while distressed type of firms is mostly populating the US economy.

Evers (2021) analyses which determinants increase or decrease the odds for a zombie firm to
recover or exit the market by using annual data of global public firm data over the period 2002 —
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2021. The results show that the share of zombie firms has indeed increased in the last two decades,
during which it rose from around 8% of all firms in 2002 to 12% in 2021, while peaking at 16%
during the global financial crisis. The increase in zombie firms results in more capital and labour
being held by insolvent firms, which would create more value if used by non-zombie firms, thus
slowing down economic growth. The regression results show that employee downsizing and debt
restructuring are effective in increasing the odds for zombie firms to recover, as well as increasing
sales and investing in a firm’s assets. The odds for zombie firms to exit the market is significantly
lower after the global financial crisis than during the crisis.

Widhiadnyana and Ratnadi (2019) obtain empirical evidence of the effect of managerial ownership,
institutional ownership, the proportion of independent commissioner board, and intellectual capital
on financial distress. The population of this research is all of manufacturing companies listed on
Indonesian Stock Exchange (IDX) on 2014-2016. The sample was taken using a non-probability
sampling with a saturated sample technique. The numbers of samples analyzed were 423 financial
reports of manufacturing companies published on IDX during 2014--2016. The analysis technique
used in this research is multinomial logistic regression. It was found that managerial ownership
has a negative effect on financial distress, institutional ownership has a negative effect on financial
distress, proportion of independent commissioner has a positive effect on financial distress, and
intellectual capital has a negative effect on financial distress.

Carreira, Teixeira, and Nieto-Carrillo (2021) examine the recovery and exit of zombie firms among
small- and medium-sized enterprises (SME), as well as the determinants of these transitions. The
study also contributes to the discussion of the definition of zombie firms. Based on a panel of
Portuguese manufacturing and services firms covering the 2004-2017 period, they did find a
widespread presence of zombies. As expected, they are relatively less productive than non-zombies,
while the probability of transition into recovery and exit is relatively low, which we interpret as
evidence in favour of the presence of high barriers to firm mobility. In turn, the regression results
show that downsizing and restructuring, as well as debt restructuring, are crucial in enhancing
recovery of zombie firms. These are non-trivial results from the perspective of managers and
policy makers.

Han, You, and Nan (2019) investigates the relationship among zombie firms, external support, and
corporate environmental responsibility. Zombie firms refer to firms that should go bankrupt
because of low efficiency and profitability but survive with external support from government or
bank. Using a sample of Chinese listed companies over the period 2010e2016, they find that
zombie firms have lower corporate environmental responsibility performance than no zombie
firms. Such an effect is more pronounced when zombie firms receive a greater amount of external
support from government or bank. The negative impact of zombie firms on corporate
environmental responsibility performance is stronger in heavily polluting industries and state-
owned enterprises. To deal with potential self-selection and endogeneity issues, Heckman two-
step estimation and propensity score matching approaches are used to verify the validity of our
results.
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Naimo and Ogbeide (2022) examined determinants of zombie firms using a sample of seventy-
five (75) listed non-financial firms in Nigeria. The correlation statistics, panel fully modified
ordinary least squares (FMOLS) and panel ordinary least squares estimation methods were applied
to analyze the data for the period 2012 to 2019. The study evidenced about 17.3% existence of
zombie firms in the non-financial sector. Capital adequacy, interest coverage ratio, earnings before
interest, and tax and firm age were found to be the key drivers of zombie phenomenon in the
Nigeria clime. These drivers of zombie phenomena were also found to contribute adversely to the
economic development of Nigeria, although the impact was not significant. The study concludes
that the infiltration/prevalence of zombie firms causes a dragging effect on the economy of Nigeria.
The study recommends that the regulatory authority should develop a framework with which firms
with a zombie status can be monitored and managed in order to safe guide the interest of
shareholders and the adverse implication on economic development.

San-Jose and Retolaza (2017) shows the existence of extreme types of zombie firm, i.e., companies
with negative equity that continue to do business despite having lost their entire equity. They
explain how these firms are measured and how the riskier ones are defined with different
determinants. Using a Spanish sample from 2010 to 2014 an index called the EZIndex is developed
that includes four dimensions of the extreme zombie problem: extension, contagion, recovery signs
and immediacy. The study contributes to zombie theory on the one hand by developing a method
for ranking zombie firms based on risks and changes over time, and on the other hand by using a
log-linear model to detect the riskiest corporate profiles out of all these risky firms. It demonstrates
significant implications that need to be considered by the competent authorities not only in terms
of their impact as a whole but also in regard to the particular profile of extreme zombie firms: they
are less regulated, large and located in regions with large business fabrics.

Nurmi, Vanhala, and Virén (2022) analyses zombie firms in a dynamic setup where firm survival
not only depends on its current returns, but the firm's exit decision is forward-looking. Building
on a model of firm entry and exit and using firm-level data from Finland, they show that the
expected future value and growth of a firm are key determinants in whether it is likely to recover
from losses accumulated during a spell of weak performance. They find that including firm growth
in zombie identification substantially reduces zombie incidence in the data as one third of low
interest coverage ratio firms in a common zombie definition are growing companies. Moreover,
over half of exits from zombie status are recoveries to become healthy firms. A policy that may
promote the survival of zombie firms is public subsidies.

Zhang, Chen, and Zhou (2020) seek to understand why zombie firms have been emerging in the
last 10 years and to further explore the mechanisms of their formation. Based on a dataset of Lu,
Li, and Qian (2020) examines the financing channels for zombie firms in China. They find that
equity markets and suppliers provide substantial financing support for zombie firms, while banks
and other financing channels are less important. They also find that the amount of investment does
not increase accordingly after zombie firms obtain external financing, which indicates an
inefficient use of funds by these zombie firms. Their results are robust to various definitions of
zombie firms, and also to a propensity score matching method.
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Zoller-Rydzek and Keller (2020) investigate the impact of the Swiss federal loan program
(Bundeshilfe) on the business activities. To this end, they develop a stylized theoretical model of
financially constrained heterogeneous firms. They find that policy makers face a trade-off between
immediate higher unemployment rates and long-term higher public spending. The former arises
from a combination of a too strong economic impact of the COVID-19 lockdown (demand drop)
and too low levels of loans provided. Nevertheless, providing (too) high levels of loans to firms
creates zombie firms that are going to default in the future leading to an increase in public spending.

Wilbur (2019) zombie firms impede the normal flow of capital and human resources to healthy
businesses, and thereby defy creative destruction and hurt investment and employment growth.
But what causes zombie firms to occur? Addressing this question from a political economy
perspective, the study investigates a novel hypothesis about the role of credit guarantees in
supporting weak firms. The results of a case study of small and medium-sized enterprises (SME)
in Japan in the 1990s and 2000s suggest that Japan’s credit guarantee system may indeed have
contributed to numerous zombies among this firm category. However, evidence also suggests that
these firms tended to quickly escape from zombie status, calling into question the negative
connotation of the zombie firm concept.

METHODOLOGY

In this study, the ex-post facto research design is employed. This is because data was gotten from
a secondary source that cannot be manipulated by the researcher. Furthermore, to answer the
seminar questions, the ex-post facto research design allows us to retrieve the needed data from the
annual report of non-finance firms from 2012 to 2021. The population of the study consists of all
the listed non-finance firms in Nigeria from 2012 to 2021. As of December 2021, we had 109 firms
listed on the floor of the Nigerian Exchange Group (NGX) (NGX Factbook, 2021). The sampling
technique employed in this study is the filtering sampling technique since firms were included in
the sample on certain selection criteria. These criteria include that the firms are listed on the
Nigerian Exchange Group market for the period between 2012-2021; there was access to their
annual financial reports within the period and they were not firms operating subsidiaries in Nigeria
that are not listed in the Nigerian Exchange Group Market. Furthermore, newly listed firms are
also excluded from the study. We employed the secondary data source of data collection since the
data were sourced from the stock exchange Fact books and related firms’ annual financial reports
for the periods. However, the computed measures of external auditor’s attribute and income
smoothing are sourced from each listed firm’s annual audited financial reports.

Model Specification

Based on the theoretical literature and earlier empirical studies on the determinants of zombie firm
status, we will specify our model to capture the determinants of zombie firm status of listed firms
in Nigeria. Thus, the study adapted the first model specified by Evers (2021). Particularly, the
Evers (2021) model was stated as ZOB;; = ay + a;ROA;; + a,AGE;; + a3LVRG;; + e .
Where ZOB represented Zombie firm, ROA represented return on asset, AGE represented firm
age, and LVRG represented Leverage. Specifically, we modified their model for the purpose of
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establishing the relationship between the dependent variables and the linear combinations of
several determining variables captured in the study. Succinctly, the functional form of our model
is expressed as follows:

ZOBS

In(m)it = Bo+ B1LTDA; + B, DETE;; + B3RETA; + Py
Where:
ZOBS = Zombie Firm Status
LTDA = Long term debt to asset
DETE = Debt to Equity
RETA = Return on Asset
Bo = Constant
Bi- B3 = Slope Coefficient
U = Stochastic disturbance
i = i" firm
t = time period

Method of Data Analysis

This study employed analytical software of Stata version 16 and Microsoft excel for the analysis.
The secondary data collected was analyzed using descriptive statistics, correlation, and regression
analysis. The descriptive statistics were used to evaluate the characteristics of the data: mean
maximum, minimum, and standard deviation and also check for normality of the data. Logistic
regression is employed to test the hypotheses of this study. Particularly, logistic regression is used
in this study based on the following reasons. First, logistic regression has the advantage of being
less affected than discriminant analysis when the basic assumptions particularly normality of the
variables, are not met (Hair Jr, Sarstedt, Hopkins, & Kuppelwieser, 2014). Second, in logistic
regression, the estimated coefficients can be interpreted separately as the significance of each of
the predictive variables. Third, statistically, logistic regression seems to fit well with the features
of the distress prediction problem, where the dependent variable is binary and with the groups
being discrete, non-overlapping and identifiable (Ciampi 2015). Fourth, it has straightforward
statistical tests, similar approaches to incorporating metric and non-metric variables and non-linear
effects, and a wide range of diagnostics (Hair Jr et al. 2014). Fifth, logistic regression produces
reliable results because of its ability to produce a nonlinear transformation of the input data that
reduces the effects of outliers.
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Operationalization of the Variables

S/N  Variables Definition Measurements Sources Apriori
Sign
Dependent Variable
1 Zombie Firm Zombie firms are Zombie firm status is Wijaya and
Status companies which are measured in dummy as “1” Atahau (2021)
unable to pay back where the interest coverage
their borrowed funds ratio is less than 1 and “0”
for a defined period, for otherwise.
maybe in a three to ten
years consecutive
period and continue
operating.
Independent Variables
2 Long Term debt Long-term debt is debt Long Term debt ratio is Teng, Aslam, +
that matures in more computed as the ratioofnon- Onder and Ludo
than one year. current liabilities to total (2012)
asset
3 Debt to Equity ~ Debt-to-equity ratio is Debt to equity ratio is  Wijaya and +
used to evaluate a measured as the ratio of total Atahau (2021)
company’s financial liabilities to total equity
leverage and is
calculated by dividing
a company’s total
liabilities by  its
shareholder equity.
4 Return on Asset Return on assets is a Return on asset is computed Teng, Aslam, +
metric that indicates a as the ratio of profit after tax Onder and Ludo
company's profitability to total asset (2012)

in relation to its total
assets.

Source: Author’s Compilation (2023)
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ANALYSIS AND DISCUSSION OF RESULTS

Table 1: Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max

zoms 730 763 426 0 1

Itda 730 17.957 25.5 -113.2 205.65

dete 730 2.447 20.645 -343.17 207.53

reta 730 1.279 17.278 -179.92 176.27
Source: Author (2023)

The result of the descriptive statistics is presented in table 1. The result shows that the mean of the
dependent variable of zombie status (ZOMS) is 0.763 with a standard deviation of 0.426. The
result implies that, on average, about 76% of the firms in our sample were zombies. In the case of
the independent variables, our results show that the mean of long-term debt to asset ratio (LTDA)
is 17.96 with a standard deviation of 25.50. The result implies that on average, the ratio of long-
term debt to asset ratio was about 18% during the period under study. We also find that the mean
of debt-to-equity ratio (DETE) was 2.47 with a standard deviation of 20.65. This indicates that on
average, the ratio of debt to equity was about 2% during the period under study. In the case of the
control variable, the result indicates that the mean of return on asset (RETA) was 1.28 with a
standard deviation of 17.28 indicating that on average, for every 1 unit of asset utilized in the firms
under study, it returned a profit of N1.28K during the period under study.

Normality Test
Table 2: Shapiro-Wilk Test for Normality of Data

Variable Obs W \% z Prob>z

zoms 730 0.995 2.140 1.859 0.031

Itda 730 0.739 123.707 11.775 0.000

dete 730 0.182 387.314 14.565 0.000

reta 730 0.663 159.862 12.402 0.000
Source: Author (2023)

Particularly, when testing for normality, where the probabilities > 0.05, it indicates that the data
are NORMAL. Conversely, where the probabilities < 0.05, it indicates that the data are NOT
NORMAL.

The result from the normality tense of data is presented in table 4.2. It is observed that the
dependent variable of zombie firm (Z=1.859; Prob>Z=0.031) is not normally distributed since the
probability of the z-statistics is significant at 5% level. In the case of the independent variables,
the table shows that long term debt to asset ratio (Z=11.775; Prob>7Z=0.000), debt to equity ratio
(Z=14.565; Prob>7Z=0.000) as well as the control variables of return on asset (Z=12.402;
Prob>Z=0.000) are not normally distributed since the probabilities of the z-statistics are significant
at 1% level. The interpretation of the data normally test is in line with the studies of Jarque and
Bera (1987).
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Correlation is a statistical tool that helps to measure and analyze the degree of relationship between
two variables. Correlation quantifies the degree and direction to which two variables are related.
Correlation does not fit a line through the data points. In statistics, the value of the correlation
coefficient varies between +1 and -1. When the value of the correlation coefficient lies around +
1, then it is said to be a perfect degree of association between the two variables. As the correlation
coefficient value goes towards 0, the relationship between the two variables will be weaker.
Usually, in statistics, we measure three types of correlations: Pearson correlation, Kendall rank
correlation and Spearman correlation. In this study, the Spearman rank correlation is employed
since the data employed does not come from a normal distribution. The result obtain from the
Spearman correlation is presented.

Table 3: Spearman’s Rank Correlation

Variables (1) (2) (3) (4)
(1) zoms 1.000

(2) Itda -0.055 1.000

(3) dete -0.267 0.375 1.000

(4) reta 0.655 -0.092 -0.213 1.000

Source: Author 2023

In the case of the correlation between the variables, the results obtained from the Spearman rank
correlation above shows that there exist a negative association between long term debt to asset (-
0.055) and the dependent variable of zombie firm status during the period of study. The table also
shows that there exists a negative association between debt to equity (-0.267) and the dependent
variable of zombie firm status during the period of study. In the case of the control variables, we
find that return on asset (0.655) has positive association with the dependent variable of zombie
firm status during the period of study. All associations are seen to be weak and thus we cannot
suspect the presence of multicollinearity among the explanatory variables.

Binary Logit Regression Analyses

Specifically, to examine the cause-effect relationships between the dependent variables and
independent variables of the study, we employ the binary logit regression since the dependent
variable is dichotomous. The result obtained is presented below.

Table 4: Binary Logistic Regression Result

ZOMS Model ZOMS Model
(Logistic Regression) (Marginal Effect)
CONS. 1.225
{0.0000} ***
LTDA 0.005 0.007
{0.163} {0.162}
DETE -0.028 -0.004
{0.032} ** {0.031} **
RETA 0.103 0.014
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{0.000} *** {0.000} ***
LR (Prob>chi2) 163.89 (0.0000) ***
Pseudo R- Squared 0.2050
Goodness of Fit Test 789.59 {0.5123}
Sensitivity 96.23%
Specificity 35.26%
Classification 81.78%

Source: Author (2023)  Note: (1) bracket {} are p-values; (2) **, ***, implies statistical
significance at 5% and 1% levels respectively

In the table above, we observed from the Logistic regression of the zombie firm status model that
the Pseudo R-squared value of 0.2050 shows that about 21% of the systematic variations in zombie
status of the pooled non-finance firms over the period of interest was jointly explained by the
independent and control variables in the model. The unexplained part of zombie status can be
attributed to exclusion of other independent variables that can impact on zombie status but were
captured in the error term. The LR Statistics of the logistic regression [163.89 {0.0000}] shows
that the model on the overall is statistically significant at 1% level, this means that the Logistic
regression model is valid and can be used for statistical inference. Furthermore, the result of the
LR Statistics is confirmed by the Pearson goodness of fit test [787.59 {0.5123}] indicating that the
model on the overall is fit. From the foregoing, we subject the model into further diagnostic test
to validate the reliability of the estimates.

Sensitivity and Specificity Test

Sensitivity (also called the true positive rate) measures the proportion of actual positives which are
correctly identified as such and is complementary to the false negative rate while Specificity (also
called the true negative rate) measures the proportion of negatives which are correctly identified
as such and is complementary to the false positive rate. Particularly, the classification table shows
that out of 648 cases that fell into the group of zombie status samples, 536 cases were predicted
correctly with 96.23% sensitivity accuracy while 61 of 82 cases that fell into the group of not-
zombie status samples were predicted correctly and with 35.26% specificity accuracy. However,
we find that the overall accuracy rate is seen to be roughly 81.78% which suggests that the model
is free from any significant bias hence can be employed for interpretation and policy
recommendation.

Discussion of Findings

In this study, we find that the independent variable of long-term debt is a positive and insignificant
determinant of zombie status. The result implies that a 1% increase in long term debt to asset ratio
will lead to about 1% insignificant increase in interest coverage ratio and thus decreasing zombie
status of the firms during the period under investigation. We find inconsistencies with the studies
of Kapopoulos and Lazaretou (2007). In their study, Kapopoulos and Lazaretou (2007) found that
severe industry competition leads to decline in sales turnover and hence reduced profitability for
the affected firms. The authors argued that if the situation is sustained, the firm suffers from
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liquidity shortages that culminate in financial distress and thus zombie status.This finding mirrors
that by Aggarwal and Kyaw (2006) who posited that, debt maturity can have both positive and
negative effects on performance of the firm so that the optimal debt structure is determined by
balancing the agency costs and other costs of debts as a means of alleviating the under and over-
investment problems.

However, our findings reveal that the independent variable of debt-to-equity ratio is a negative and
significant determinant of zombie status. The result implies that a 1% increase in debt-to-equity
ratio will lead to about 1% significant decrease in interest coverage ratio and thus increasing
zombie status of the firms during the period under investigation. We find consistency with the
study of Abu-Rub (2012) who used a sample of 28 firms over the five years period (2006 —2010).
In the study, total debt to total assets and total debt to total equity were used as proxies of financial
leverage while return on equity represented corporate financial distress. The results showed that
debt financing had a positive and significant effect on ROE. The author argued that companies that
employed 21 debts to finance their operations benefited from interest-tax savings that helped in
building up more reserves for shareholders.

CONCLUSION AND RECOMMENDATIONS
Conclusion

The study investigates capital structure determinants of Zombie firm status by drawing samples
from listed non-finance firms in Nigeria from 2012 to 2021. Long term debt to asset and debt to
equity ratio are the capital structure proxies employed in this study while the dependent variable
of the study is zombie firm status. Furthermore, the study employed the variables of profitability
as the control variable. Particularly, to test the hypotheses of the study, we employed the marginal
logistic regression. The results reveal that.

1. Long-term debt is a positive and insignificant determinant of zombie status {coeff. 0.007;
p-value: 0.162}.

2. Debt-to-equity ratio is a negative and significant determinant of zombie status {coeff. -
0.004; p-value: 0.031}.

The significance of maintaining the health of firms in order to achieve the objective of maximizing
shareholders' wealth is of utmost importance, particularly in the face of the macroeconomic
challenges that impact the corporate landscape on a global scale. A healthy firm can be defined as
an entity that exhibits a surplus of income in relation to its liabilities. Furthermore, it is
characterized by the ability to maintain a desired level of liquidity, ensuring sufficient resources
are available to meet financial obligations. Additionally, a healthy firm possesses the capacity to
fulfill fixed interest charges in a timely manner, as they become due. Lastly, it demonstrates the
potential to generate profits within both short and medium-term time frames. In instances where a
company is unable to meet the aforementioned criteria, it is possible that said company is
exhibiting signs of transitioning into a state commonly referred to as "zombie status." On the basis
of this, we investigate capital structure determinants of Zombie firm status by drawing samples
from listed non-finance firms in Nigeria from 2012 to 2021. Based on the findings of the study,
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we conclude that a 1% increase in long term debt to asset ratio will lead to about 1% insignificant
increase in interest coverage ratio and thus decreasing zombie status of the firms during the period
under investigation. The study further concludes that a 1% increase in debt-to-equity ratio will
lead to about 1% significant decrease in interest coverage ratio and thus increasing zombie status
of the firms during the period under investigation.

Recommendation

The implications of this study may be leveraged by various stakeholders to underscore the
significance of capital structure in the surveillance and assessment of a company's Zombie status.
Specifically, based on the findings of the study, the following recommendations are made:

1. The study recommends that where non-financial firms must consider using debt in their
capital structure, non-current debt should be prioritized ahead of short-term debt. This
recommendation is based on the finding that long term debt reduces the incidence of
zombies among non-financial firms.

2. The study recommends that in configuring their equity structure, financing managers of
non-financial firms should prioritize the use of internally generated capital such as
retained earnings and reserves ahead of externally issued equity.
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