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Abstract

Capital structure is a useful prerequisite for analyzing a company's financing behavior and financial
risk appropriateness. Capital structure also affects the efficiency of the corporate governance structure and
the realization of corporate value. A reasonable capital structure not only reduces corporate costs through
financial leverage, but also improves the efficiency of corporate governance and creates wealth for long-
term corporate development. The outbreak of the COVID-19 epidemic has brought an unprecedented crisis
to the global economy. The financial and economic markets in the UK have been drastically affected by the
pandemic, which has seriously impacted the survival and development of local enterprises. Therefore, tak-
ing the COVID-19 epidemic as its background, this paper examines the profitability, solvency, and cash

flow levels of UK enterprises as factors that impact the capital structure of those enterprises.

This paper draws on company data from the UK for the period 2015-2021 as the foundation of its
analysis. To determine capital structure, this paper examines the elements of broad capital structure indica-
tors, such as gearing, long-term debt ratio and short-term debt ratio. The paper focuses on exploring the
impact of firms' profitability, solvency, and cash flow levels on their capital structure. Because the level of
capital structure of firms changed after the epidemic, the analysis contained herein also examines the mod-
erating role of the epidemic in the relationship between profitability, solvency and cash flow levels and
capital structure in the context of the pandemic era. The paper further explores the moderating effect of the
epidemic on capital structure in terms of profitability, solvency and cash flow compared to the pre-epidemic
period. To further analyze the impact of the epidemic, this paper also considers the effects of COVID-19

on capital structure.

The conclusions of this paper are as follows: (1) After the occurrence of the pandemic, the level of
capital structure of enterprises (debt ratio, short-term debt ratio, long-term debt ratio) increased. (2) Com-
pared to the pre-pandemic period, the negative inhibitory effects of profitability, solvency, and cash flow
levels on capital structure became more pronounced after the pandemic. (3) Considering industry charac-
teristics, the promoting effect of the pandemic on capital structure is smaller in manufacturing companies,
while it is more significant in the retail and transportation industries. (4) From a lifecycle perspective, the
promoting effect of the pandemic on capital structure is more significant in early-stage and growth-stage

enterprises.

Finally, the conclusions of this paper are summarized, and several effective recommendations are pro-

posed. The research conducted in this paper holds significant research significance in terms of enriching



the theory of capital structure, assisting companies in navigating through crises, and determining the opti-

mal level of enterprise capital structure.
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Chapter 1 Introduction

Capital structure, also known as financing structure, is simply the ratio of debt financing to equity
financing that a company chooses through its operating decisions. Analyzing and understanding a com-
pany’s capital structure is a prerequisite for analyzing the reasonableness of a company's financing behavior
and the appropriateness of its financial risk. It also affects the efficiency of the corporate governance struc-
ture and the realization of corporate value. A proper capital structure not only reduces corporate costs
through financial leverage, but also improves the efficiency of corporate governance and creates wealth for
the company's long-term development. An imperfect capital structure, on the other hand, will not only slow
the development of the business’s operations, but will also cause external investors to be unable to assess
the value of the enterprise accurately. This results in poor investment decisions, thereby hindering healthy
development and reducing the efficiency of capital market. Therefore, the study of enterprise capital struc-
ture is one of the most important components of the study of enterprise financial theory and has a significant
ability to offer actionable, practical guidance for companies. The primary issue in determining whether an
enterprise's capital structure is suitable for that company is whether the optimal ratio can be found to max-
imize the value of the company under the given conditions. Capital structure theory is based on this objec-
tive. It focuses on the impact of changes in the composition of debt and equity capital in the capital structure
on the total value of the enterprise. There is a great deal of variation in the factors and ways in which the
capital structure of a firm is influenced. This paper attempts to build on existing research on the factors

influencing capital structure, focusing on the characteristics and data of UK-listed companies.

The most influential and significant theorists of contemporary capital structure theory are American
economists Modigliani and Miller, whose MM theory was the starting point for the study of capital structure
in 1958. In order to correct the shortcomings of MM theory, Western economists gradually relaxed the
assumptions of MM theory and studied capital structure from different perspectives such as bankruptcy
cost, agency cost, and information asymmetry, thereby forming various schools of capital structure theories.
In addition to in-depth research on capital structure theories, Western economists have also conducted a
large number of empirical studies to test the existing capital structure theories and have come up with many

valuable conclusions.

Since December 2019, the coronavirus (COVID-19) outbreak has swept across the globe, with the
virus spreading to more than 200 countries and territories worldwide. Italy, the United States, Mexico and
India have become the epicenters of the outbreak. The outbreak of the coronavirus has created an unprece-
dented crisis in the global economy. By August 2022, the number of confirmed cases of the novel corona-

virus worldwide were still climbing rapidly. Considering the threat to human health posed by the COVID-
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19 pandemic, the World Health Organization (WHO) declared the COVID-19 outbreak a Public Health
Emergency of International Concern (PHEIC) on January 30th, 2020. As of August 2022, the cumulative
number of confirmed cases of COVID-19 worldwide exceeds 600 million and the cumulative number of
deaths exceeds 6 million, affecting more than 213 countries. On one hand, the epidemic poses a serious
threat to human health. On the other hand, measures taken to reduce the harm to public health under the
epidemic such as mandatory social distancing, lockdowns, and transportation restrictions have profoundly
affected the global economy by impacting multiple labor, product, and service markets. In the context of
economic globalization, the spread of the pandemic also caused a major setback to the global economy: the
production, consumption and transport sectors came to a halt, unemployment rose sharply, consumption
fell rapidly, stock indices fell precipitously, and the global economy entered a period of recession. The
financial and economic markets in the UK have been hit hard by the outbreak, which has seriously affected
the survival and growth of local businesses. Enterprises are the mainstay of the micro-economy, and their
survival has a direct impact on output and employment levels, ultimately affecting the healthy development

of the UK economy.

In the existing body of literature, there is a limited number of studies specifically addressing the asso-
ciation between the COVID-19 pandemic and the capital structure of publicly listed firms. Only a few
scholarly articles have offered empirical investigations in this regard. For instance, AZHARI et al. (2022)
focused their research on the changes in capital structure among Malaysian listed companies following the
outbreak. Huang & Ye (2021), on the other hand, examined the joint influence of capital structure, corporate
social responsibility activities, and firm risk during the COVID-19 period. Their findings indicated that
firms with elevated debt levels experienced heightened levels of firm risk, particularly in cases where cor-

porate social responsibility performance was relatively weak.

Building upon the existing literature, this present study explores the impact of profitability, solvency,
and cash flow levels on capital structure within UK firms, while taking into consideration factors that in-
fluence capital structure dynamics. Although this study draws upon data from UK firms, the conclusions
reached align closely with those reported by AZHARI et al. (2022), lending support to the robustness and

consistency of the findings.

In light of this situation, this paper examines the impact of profitability, solvency, and cash flow levels
on the capital structure of UK firms by examining the factors that influence capital structure. This paper
uses company data from 2015-2021 in the UK as the subject of the study. To determine capital structure,
this paper examines broad capital structure indicators, such as gearing, long-term debt ratio and short-term

debt ratio.The analysis focuses on the impact of a firm's profitability, solvency, and cash flow levels on its



capital structure. Given that the capital structure of firms changed after the epidemic, this paper also ex-
plores the moderating role of the epidemic in the relationship between profitability, solvency and cash flow
levels to better understand capital structure in the context of the pandemic era. The analysis finds that the
negative inhibitory effect of profitability, solvency and cash flow levels on capital structure increases in the

aftermath of the pandemic, as compared to before the outbreak.

To further analyse the effects of the COVID-19 pandemic, this paper also examines the impact of the
epidemic on capital structure. The study found that the level of capital structure of firms increased after the
outbreak. Given that different industries have been affected by the epidemic to differing degrees, this paper
focuses on the differences in the impact of the epidemic on capital structure in four industries: manufactur-
ing, transportation, technology, and retail. The analysis found that the impact of the epidemic on capital
structure is smaller in the manufacturing and technology sectors and larger in the retail and transportation
sectors. This suggests that companies should operate across sectors to diversify the impact of crisis events.
Using life cycle theory as its foundation, this paper also examines whether the impact of an epidemic on
capital structure differs across the life cycle of a firm. The study finds that epidemics have a significant

effect on capital structure for start-up and growth companies.

The research in this paper makes the following marginal contributions. First, the paper selects UK-
listed companies as the subject of its study. Therefore, factors influencing the capital structure of UK com-
panies are explored. Secondly, this paper mainly explores the impact of factors such as the profitability,
solvency and cash flow level of firms on the capital structure of UK companies. It also explores the impact
of the epidemic on the capital structure. In addition, this paper considers how the heterogeneity of industries
affects the impact of the epidemic on their capital structure. As different industries are affected by the epi-
demic differently, this paper examines how the epidemic affected capital structure in several industries.
Finally, this paper also incorporates life cycle theory and examines the differences in the impact of epidem-
ics on capital structure in terms of different life cycles. The implications of this paper’s research have the
potential to enrich the theory of capital structure, help firms to survive crises such as the COVID-19 epi-

demic, and inform enterprises on setting the level of capital structure of companies.

The remaining chapters of this paper are organized as follows. Chapter 2 summarizes the literature
and theories related to this paper and ultimately presents the research hypotheses of the paper. In Chapter
3, the data sources, model description and variable selection of this study are presented. In Chapter 4, the
basic descriptive statistics, correlation analysis and regression analysis of the processed data are combined,
and the data is analyzed in order to draw conclusions. In Chapter 5, the above is summarized and several

research recommendations are made.



Chapter 2 Literature Review

2.1. The concept of capital structure

In a company, the term capital structure refers to the ratio of the proportion of all capital owned by the
company that is debt capital and the proportion that is equity capital. To some extent, this indicator provides
a static picture of the financing of a company. The differences in capital structure are due to the different
financing method choices a company chooses to make. The two main sources of financing are equity fi-
nancing and debt financing, both of which have a different impact on the capital structure in terms of fi-
nancing costs, so companies need to weigh up the two types of financing and establish a reasonable financ-
ing mix to form the optimal capital structure for their venture. Optimizing capital structure not only helps
companies to obtain the benefits of financial leverage, but also enhances the value of the company, helps
to allocate and utilize the company's resources appropriately, and enables the company to achieve sustain-

able development.

There are two theoretical definitions of the liability component of capital structure. One theory holds
that the liabilities in capital structure include all the short-term and long-term liabilities of a given enterprise.
According to this theory, the term “capital structure” is taken in a broad sense and represents the propor-
tional relationship between the overall level of liabilities of an enterprise and its owner's equity. By contrast,
some scholars believe that the current liabilities of an enterprise should not be included in the capital struc-
ture of an enterprise, and therefore define capital structure in a narrower sense. This theory defines the term
“current liabilities” as the liabilities of an enterprise within one year or within one business cycle. The main
function of current liabilities is to replenish the enterprise's working capital, which does not constitute the
conditions for capitalization of an enterprise. Therefore, according to this theory the liabilities in the capital
structure of an enterprise should exclude its current liabilities and include only the long-term liabilities.
This theory defines the capital structure of an enterprise as the ratio of long-term liabilities to the owners'
equity of a given enterprise. The ratio of long-term liabilities to owners' equity constitutes the capital struc-
ture of the enterprise. In theoretical studies, the distinction between broad and narrow capital structure does
not have a large impact on research; however, in empirical studies, current liabilities account for a consid-
erable proportion of corporate liabilities, especially in listed companies in China, and it is necessary to

distinguish between the narrow and broad sense of capital structure.

A company's capital structure indicates how a firm uses debt and equities to fiscally support its busi-
ness operations and growth (Bloom et al., 2020). To enhance profitability, debts must be kept to a minimum

as they incur interest expenses once the money is borrowed. However, equities are comprised of ownership
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of a company's rights, like purchasing shares and entitlement to the future financial profit of the corporation.
Therefore, the debt-to-equity ratio is vital tool used to identify the risk associated with a particular enterprise,
where a high debt-to-equity ratio indicates high associated risk and vice versa. Although the pandemic is
still ongoing and the economy is showing signs of recovery, this research will focus mainly on the impacts

it had while at its peak.

2.2 Theory of capital structure

Enterprise capital refers to the funds and assets used by an enterprise for production and operation
activities to create income for the enterprise. Depending on the source of capital, enterprise capital can be
divided into two categories: equity capital and debt capital. Enterprise capital structure refers to the propor-
tional relationship between the equity capital and debt capital of an enterprise. Enterprise capital structure
is the result of enterprise financing. Financing is also divided into the categories of internal financing and
external financing. As the name implies, internal financing is when an enterprise finances itself, typically

through shareholders' input, profit retention, and depreciation funds.

There are two types of external financing. The first is debt financing, which is when debt is used to
obtain the funds or assets required for the production and operation of a business, typically through bank
borrowing, bond issuance and financial leasing. Compared to equity financing, debt financing is simpler
because it does not have cumbersome approval and issuance procedures. It makes it possible to obtain funds
in a relatively short period of time and comes with a lower financial burden as only a fixed and relatively
small amount of interest will be incurred in the future. In addition, debt financing does not change the power
balance in the control of the business. It also increases shareholders' equity when the return on capital
obtained from debt financing is higher than the interest rate paid for borrowing, which is consistent with
the objective of maximizing shareholders' equity in the business. However, debt financing can increase the
financial risk of a business, as borrowing often requires fixed interest payments and principal repayments
at fixed times, and debt financing through guarantees is even more restrictive. This places high demands
on the solvency of the enterprise, which must maintain a certain level of asset liquidity in order to ensure

that debts are repaid on time or else face the risk of bankruptcy.

The second type of external financing is equity financing, which is typically achieves through the
issuance of shares. Compared to debt financing, equity financing does not require fixed interest or principal
repayment, so it poses less financial risk and provides a relatively stable capital structure. However, equity
investment increases the fragmentation of equity, which in turn increases the cost of information commu-

nication and disclosure; in other words, it can weaken shareholders' equity. Funds raised by issuing shares



do not require repayment of principal, but over time they must give investors a continuous or even perma-
nent return, especially when the company is more profitable. A fragmented company, therefore, needs a

large proportion of its profits to be distributed to equity holders.

In summary, when a company's gearing ratio is within a reasonable range, it can take advantage of the
leverage and tax-deductible effects of debt, thus obtaining the advantage of "low investment and high re-
turn" and creating more possibilities to advance the company's development. When the future outlook and
current development of the company are good, the company can further optimize its capital structure, for
example by increasing its debt to increase the value of the company. However, a high gearing ratio increases
the risk of insolvency, so theoretically, the most reasonable capital structure is the one that creates the best
trade-off between reducing the weighted cost of capital and increasing the value of the enterprise within the

financial risk that the enterprise can bear.

There are two main theories of capital structure. The first is traditional financing theory, which includes
net income theory, net operating income theory and traditional trade-off theory. The second is modern fi-
nancing theory, which includes "MM theory", agency cost theory, trade-off theory, optimal financing theory
and stakeholder theory.

2.2.1 Early financing theory

The study of capital structure was first proposed by the American economist David Durand, who in
1952 wrote a brief study of capital structure. In his paper, he divided the theory of capital structure into net
income theory (also known as Net Income Approach, or NIA), net operating income theory (Net Operating
Income, or NOI), and traditional trade-off theory, which set the stage for later scholars to continue to de-

velop their own research on capital structure.

Net Income Approach (NIA) refers to the view that the use of debt reduces the cost of capital for a
firm. The theory holds that the use of debt increases the degree of financial leverage of the firm, reduces
the weighted average cost of capital and increases the market value of the firm. Therefore, the more debt a
company has, the better. The main drawback of this theory is that it does not take into account financial

risk, but it has the advantage of taking into account the role of financial leverage.

Net Operating Income (NOI) is the theory that the use of lower-cost debt capital increases the risk of
own capital, which in turn increases the cost of own capital, so that the weighted average cost of capital of
the firm is fixed and therefore the total value of the firm remains constant. In other words, debt does not

change the firm's overall capital cost and does not increase the value of the firm, making choices regarding
6



optimizing capital structure meaningless. The main drawback of this theory is that it overstates the role of

financial risk and ignores the intrinsic relationship between the cost of capital and the structure of capital.

The Traditional Approach is a theory that falls between the net income theory and the net operating
income theory. Net income and net operating income theories lie at the two extremes of the theories of
capital structure. With this theory, Durand proposes a relatively realistic theory in between, known as the
traditional trade-off theory. Traditional trade-off theory proposes that as a firm uses financial leverage, an
increase in debt causes a rise in the cost of equity. Within appropriate limits, the increased cost of equity
does not completely offset the benefits gained through debt and at that point, the value of the firm rises.
However, as the debt ratio increases beyond a certain range, the increased cost of equity can no longer be
offset by the benefits derived from the use of financial leverage, at which point the cost of debt and equity
capital rise in tandem, leading to a rapid increase in the firm's weighted average cost of capital. Durand
uses a U-shape graph to explain this change, with the turning point from downward to upward being the

WACC minimum.

2.2.2 MM Theory

The modern theory of corporate finance originated in the 1950s, when Modigliani, a professor at the
Carnegie Institute of Technology in Massachusetts, and his student Miller jointly published “The Cost of
Capital, Corporate Finance and Theory”, which proposed that a firm's choice of capital structure does not
affect the market value of the firm. This is the famous MM theory, which marks the formation of the modern

theory of corporate finance structure.

Later scholars have revised MM theory by continuously relaxing the assumptions of the original theory.
The core view of early MM theory was that in a perfect market—i.e., with perfectly efficient capital markets,
no tax effects and no risk of insolvency—the value of a firm is related only to its underlying profitability
and degree of risk, and not to its capital structure. These strict assumptions can be grouped into two main
categories: the cash flow assumption and the market conditions assumption. However, the assumptions of
early MM theory were very strict and fell short of realistic conditions. As a result, later developments and
revisions of MM theory have continuously broadened the assumptions of early MM theory to bring the
theory closer to realistic conditions so that it is better suited to providing practical guidance in realistic

practice.

Modigliani & Miller, in an article published in 1963, revised the assumption condition of the absence
of taxes present in earlier MM theory and proposed a modified MM theory. The theory argued that in the

presence of corporate income tax, the interest generated by a firm from debt financing could either be paid
7



before tax, reducing the corporate tax burden, or after tax so that the rise in the firm's cost of equity would
be less than it would have been in the absence of tax. This theory indicated that as much debt as possible
should be raised in the firm's capital structure to reduce the burden of corporate income tax and thus increase
the value of the firm. Later, Miller (1976) incorporated personal income tax into MM theory and pointed
out that in the presence of both personal and corporate income taxes, the debt financing of a company does
not always increase the value of the company and the company needs to consider the different effects of

the two taxes together.

Later, scholars abolished the assumption of no bankruptcy cost in MM theory and took the bankruptcy
cost of the company into account in the capital structure, putting forward the Tax-Bankruptcy Cost Trade-
off Theory (Trade Off Theory). This theory argues that if one considers both the tax benefits and the cost
of insolvency, although debt financing increases the cost of insolvency and reduces the value of the com-
pany. The basis of this theory is that even though debt financing can bring tax savings and increase the
company's value, as the ratio of debt financing increases, the probability of the company falling into finan-
cial crisis or even insolvency increases. Therefore, the optimal capital structure for a company should be

the result of a trade-off between the tax benefits of the company and the costs of a financial crisis.

Due to the difference between the assumptions of MM theory and reality, scholars later put forward
various theories of capital structure to explain the impact of capital structure on the value of a company
under a series of relaxed assumptions. Factors such as bankruptcy costs, taxation and information asym-
metry, trade-off theory, agency cost theory, preferential financing theory and control theory have been put
forward, and a large number of theoretical and empirical research results have examined the various types

of optimal capital structures from each of these different perspectives.

2.2.3 Agent cost theory

Agency cost theory has been utilised by many scholars to explain the structure of executive compen-
sation, and Davis and Donaldson (1996) argue that agency theory is the strategic and theoretical basis for
the governance aspect of corporate structures. The primary business objective of the majority shareholder
of a company was previously understood to be the maximisation of the company's operating profit. Under
this definition of executive motivation, shareholders not only want to improve the company's business per-
formance, but also to increase the value of the company (Gapenski et al., 1999). In contrast to previous
compensation theories, Jensen and Meckling (1976) introduced the agency problem, which describes the
condition of the separation of ownership and management of a firm. Under these conditions, the agent, i.e.

the executive, may have a conflict of interest with the shareholders of the firm, i.e. the principal. In this



case, there is a risk of moral hazard, with executives choosing personal interests over maximising the inter-
ests of the principals when their personal interests are not aligned with the long-term goals of the business.
The resulting principal-agent theory assumes three premises: that the agent's behaviour is not readily ob-
servable; that there are information asymmetries between the principal and the agent; and that the agent

seeks to maximise personal effects from an 'economic man' perspective.

The principal-agent theory suggests that those who directly own the company have a limited level of
specialized knowledge and are not well-equipped to manage the company, so they will hire professionals
to manage it and compensate these managers, thus creating a principal-agent problem. If the interests of
managers are not aligned with the owners of the company, then they will pursue their own personal interests,
such as increasing on-the-job spending, achieving promotions, etc. The pursuit of personal interests by
managers can be detrimental to the interests of the company as a whole. Contracts are therefore needed to
regulate the behaviour of managers. Since the owner does not have access to all information about the
manager and cannot monitor him or her effectively, the manager may make blind investments to the detri-
ment of the company. When a company establishes a series of contracts, it will also incur agency costs,
which not only increase the company's costs but also intensify the conflict between the manager and the
owner. The principal-agent theory is a theory based on this agency problem. It suggests that better contracts

should be designed to motivate managers and reduce agency costs at the same time.

In addition to conflicts between managers and owners, conflicts between major shareholders and mi-
nority shareholders and conflicts between shareholders and creditors are also part of the principal-agent
theory. Conflicts between shareholders and agents can increase the agency costs of a company. Managers
may use more funds for unreasonable projects for their own benefit, resulting in inefficient investments on
the part of the company. The conflict between major shareholders and minority shareholders refers to the
fact that major shareholders have more control over the company and will appropriate and transfer the
company's assets; minority shareholders have less say in the company and cannot monitor the actions of
major shareholders, so major shareholders will encroach on the interests of minority shareholders, resulting
in inefficient investments. Conflicts between equity and creditors mainly refer to those arising from external
financing, such as when banks lend funds to companies for investment. Creditors lend funds in the hope
that the company will invest in less risky projects, but shareholders and managers will use the funds for
risky projects that provide greater benefit to themselves. When a project earns a profit, the shareholders
will default on the loan for their own personal benefit, thus harming the interests of the creditors. This is
also known as the agency problem between shareholders and creditors, and it too can lead to inefficient

investment problems for companies.



2.2.4 Trade-off theory

Early trade-off theory, which argued that a company's optimal capital structure should be the result of
a trade-off between the present value of insolvency costs and the tax shield effect of interest on debt, was a
new capital structure theory that took into account the cost of insolvency based on the classic capital struc-
ture theory of Modigliani and Miller. Taking into account the possible costs of financial constraints, both
the tax-saving benefits and the value of a firm will increase as the firm's liabilities increase, as do the costs
of financial crises. But as liabilities continue to increase, the total cost incurred by financial crises increases
faster than the corresponding tax shield benefits. Therefore, in theory there should be an optimal point that
combines the benefits of both in one capital structure, and the results of subsequent research indicate that
the optimal combination point from the view of capital structure must be the point where the marginal tax

shield benefits and marginal financial crisis costs from debt financing are equal.

Robichek and Myers (1966) argue that the optimal combination of capital structure should be at the
point where the combination is equal to the present value of tax benefits in the case of marginal decreasing
financial leverage. In the case of unfavourable financial leverage, the optimal capital structure combination
is where it is equal to the present value of marginal costs. As this example illustrates, the conclusions of
Robichek and Myers state the ideas of trade-off theory more clearly. Furthermore, Kraus and Litzenberger
(1973) used a state choice model to justify these theories. Scott (1976) also found that there is "a single
optimal capital structure combination" for a firm under two sufficient conditions. From this it can be seen
that the primary contribution of early trade-off theory to modern theory was the introduction of the idea of
'trade-offs', which allowed for a theoretically optimal solution to be used to identify a firm's optimal capital
structure. Baxter (1967) argues that the probability of bankruptcy increases with an increase in financial
leverage, and that the value of a firm decreases in the presence of bankruptcy costs. Baron (1974) used a
stochastic theoretical model that takes into account the introduction of bankruptcy costs, and demonstrated
that MM theory could still be valid in such contexts. Later trade-off theory studies have sought to theoreti-
cally justify the relationship between bankruptcy costs and MM theory by estimating and measuring total
bankruptcy costs. However, due to the cost of insolvency, a firm's leverage ratio terminates before it reaches
100%. It is also difficult to draw a distinction between the cost of the financial crisis itself and the cost of

the various associated factors that cause it, which in turn makes measuring the cost of insolvency difficult.

Static trade-off theory integrates the tax shield effect and the cost of insolvency theory, arguing that
the optimal capital structure is a trade-off between the cost of insolvency and the tax shield effect of debt.
According to static trade-off theory, both the likelihood of bankruptcy and the expected cost of bankruptcy

will increase as the debt ratio increases due to the leverage of the firm's debt, resulting in an optimal cost-
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benefit equilibrium that may be achieved before the debt ratio reaches 100%. In addition, the likelihood of
a firm's insolvency is also influenced by the liquidity and profitability of the firm's assets, which have a
significant influence over the firm's expected cost of insolvency and ultimately the firm's optimal leverage
ratio. At the same time, the probability of a company falling into financial crisis will increase as the com-
pany's debt ratio increases, and the resulting financial crisis costs will reduce the market value of the com-
pany as well as the income expectations of the buyers of corporate bonds, significantly increasing the cost
and difficulty of issuing corporate bonds in the process. The effect of the above factors will greatly limit
the company's utilization of the tax shield effect, prompting the company to seek out an optimal capital
structure. This process leads to the company's capital structure gradually showing certain stable and regular

distribution characteristics.

In practice, the actual capital structure often deviates from the theoretically optimal capital structure
due to the dynamic nature of a firm's market value. Static trade-off models of optimal capital structure fail
to account for the fact that the optimal capital structure should vary with changes in market value. These
models only provide optimal capital structure arrangements under specific circumstances. Overall, transac-

tion costs play a crucial role in the debate on the existence of an optimal capital structure.

However, static trade-off theories overlook the transaction costs associated with firms adjusting their
capital structure. These theories assume that firms can quickly and efficiently adjust their capital structure
to an optimal state. According to static trade-off theory, as long as management is rational, the company

will consistently maintain an optimal capital structure. However, this assumption does not align with reality.

To address this discrepancy, Fischer et al. (1989) introduced the dynamic trade-off model. The core
idea of the dynamic trade-off model is that firms take into account adjustment costs and do not instantane-
ously adjust their capital structure to an optimal state. Although there is currently no unified dynamic ad-
justment model, it is certain that companies actively optimize their leverage levels based on trade-off theory.
However, such adjustments occur over the long term due to the existence of adjustment costs. DeAngelo et
al. (2011) argue that the optimal debt ratio for a company lies within a range, where any debt ratio within
that range is considered optimal. They suggest that the failure to promptly adjust the target structure in
response to changes is attributable to the existence of transaction costs. Further research by Jalilvand and
Harris (1984) and Auerbach (1984) supports the notion that transaction costs have a significant influence
on a company's capital structure decisions, limiting the adjustment of the actual debt ratio to the theoreti-

cally optimal debt ratio.
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2.2.5 Pecking order theory

Pecking order theory was developed by Myers and Majluf (1984) and suggests that when financing
activities are carried out by a company, there should be an order of priority for financing methods: first,
internal financing, followed by debt financing, and finally equity financing. This means that when a com-
pany needs funds for its investment activities, it should first choose its own funds, i.e., internal funds, to
finance its investments. If internal financing proves insufficient, the enterprise can next opt for debt financ-
ing. If debt financing is utilized and there is still a need for investment, a company may then turn to equity
financing, i.e. issuing additional shares. When a company issues shares, it usually does so at a time when
the share price is rising rather than falling. This usually leads investors to believe that the company faces
some financial misfortune, such as a reduction in revenue or credit. When shareholders receive information
about the issuance of new shares, it is a reasonable for them to to assume that the company's share price is
at risk of falling and prognosticators will correspondingly lower their expectations of the company. This
expectation of falling prices can in turn then cause the actual share price to fall, harming the interests of
shareholders as a whole. At this point, if the manager is committed to representing the shareholders' interests,
the manager will choose to issue bonds to finance the company rather than issue additional shares. The
issuance of bonds will also signal to the market that the company's profits have fallen, and while detrimental
to the company’s rating this signal is not as obvious as it would be if the company issued shares. Endoge-
nous financing, on the other hand, does not create these problems of public information disclosure and so
does not lead to a fall in share price. Pecking order theory tells us that since the seller does not have access
to all the real information of the buyer (or in the capital market, investors do not have complete information
about the company they are investing in), in order to fully protect their interests, external investors will first
choose to buy the company's bonds at a low price. This will in turn pull down the company's share price to
the detriment of shareholders' interests. For this reason, companies should keep to the optimal order when
deciding to finance a venture, considering internal financing as their first option and ending with a consid-

eration of equity financing.

Myers (1984) studies how firms makes choices about their capital structure based on the assumption
of information asymmetry and proposes a theory of optimal order financing. In Myers and Majluf's equi-
librium model of investment decisions, information asymmetry is prevalent. They assume that the manager
represents the interests of the senior shareholders and so the manager will not choose to raise funds by
issuing new shares when deciding to finance an investment project with positive net future cash flows. This

is because rational investors will undervalue a company's newly issued shares when they understand the
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company's behavioural patterns, and if outside investors buy new shares at a lower price, they may receive
a higher return than the expected return of the investment project as a whole. Myers (1984) argues that in a
situation of information asymmetry, a company will first consider internal financing when it needs to raise
capital and will only seek to access external financing by necessity. Myers (1984) argues that in a situation
of information asymmetry, a firm wanting to finance a project should first consider internal financing, fol-
lowed by external financing. Boyd and Prescot (1986) find that in an environment of information asym-
metry, banks or private loans can more efficiently monitor debt-raising firms than external investors can,
and therefore firms with high information asymmetry tend to issue public bonds. Conversely, firms with
low information asymmetry would more frequently opt for banks or private loans. However, Diamond
(1991) suggests an alternative view: due to the high attractiveness of high-quality firms to potential inves-
tors, firms will prefer to issue bonds when raising external finance, while low-quality firms will also choose
to issue bonds due to high regulatory costs and their inability to raise sufficient funds from bank or private

loans. Between these two, medium quality companies will generally opt for bank or private loans.

Chemmanur and Fulghieri (1994) also validate Diamond's (1991) view from a liquidity and renegoti-
ation perspective, and Myers argues from an agency cost perspective that firms financed by the issue of
bonds are slow to grow in value due to the fear of being unable to service their debts as a result of investment
failure or a lack of high-return investments. To eliminate this negative impact of external financing, com-
panies should choose banks or private lenders with whom they can maintain close ties. This sort of rela-
tionship reduces both the degree of information asymmetry and underinvestment. Therefore, companies
with good growth prospects should consider banks or private lending as their first option for external finan-
cing. Kawn and Carleton (2004) argue that private lending has low liquidity and stable holdings of debt, so

low-quality companies may prefer to be financed through private lending.

Zwiebel (1997) analyses the choice of instruments for the external financing of companies based on a
managerial perspective. The argument is that as creditors, banks are more concentrated than corporate bond-
holders and so will operate more efficiently on projects financed by the company. Managers have a disin-
centive to act to satisfy private ends, to the detriment of investment returns. Therefore, if the manager is
not a primary shareholder and does not personally benefit from the profits of the investment project, then
the manager may choose to issue bonds to finance the project in order to avoid supervision. If the manager's
shareholding is high and his personal interests are closely aligned with the investment project, then he has
enough incentive to take an active role in operations and thus will choose bank loans or private borrowing
in order to maximise the value of the company. In summary, most of the research on euphoric financing has
been carried out in the past. In conclusion, most studies on preferential financing agree that the primary

advantages of bank or private lending over corporate bonds are mainly expressed in terms of regulatory
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efficiency and the coordination of financial pressures.

2.2.6 Stakeholder theory

Classical governance theories generally include principal-agent and stewardship theories, which argue
that maximizing shareholder profits is the goal of corporate wage governance, and generally do not consider
other stakeholders' interests. Freeman (1983) argues that stakeholders are the various interest groups that
impact the company's objectives and operational activities. Stakeholders include not only the people or
organizations that have a direct influence on the development of the company, but also those that have an
influence on the company's profit-making and investment activities, such as customers, suppliers, the gov-
ernment, employees, and society at large. Stakeholder theory states that a company is responsible to itself
and its stakeholders. When viewed in the context of capital structure, the company must consider all stake-
holders' needs and fully protect the interests of all those who contribute to the company's development.
Therefore, the company needs to take into account the interests of its stakeholders when carrying out in-

vestment activities and choose an appropriate capital structure that fully protects their interests.

While Jensen and Meckling (1976) and other scholars further developed and refined principal-agent
theory, the theory’s exclusion of the interests of a wider range of stakeholders and its over reliance on
traditional ideas of Western classical corporate governance, which is based on a contract between the board
of directors and shareholders' interests, made it the subject of frequent criticisms. Meanwhile company
stakeholder theory, based on the participation of all contracting parties in forming a system of corporate

governance with checks and balances, has recently seen greater attention and more rapid development.

In the 1980s, the American economist Freeman (1983) argued that stakeholders should be a group of
people who can influence the achievement of an organisation's goals or who can be influenced by the or-
ganisation in the process of achieving its goals. This influence can be either uni- or bi-directional, and it
can take the form of transactions, relationships, or contracts. Freeman's concept of a universal stakeholder
encompasses the individuals and groups that influence and are influenced by the achievement of a compa-
ny's objectives (e.g. shareholders, creditors, employees, suppliers, consumers, etc.). This definition includes
communities, governments, and environmentalists, which greatly enriches the theoretical and practical

study of stakeholder management.

Stakeholder theory holds that each economic agent, in the pursuit of maximising its own economic
interests, cannot limitlessly pursue its own desires without infringing on the economic interests of others.

Similarly, an agent’s behaviour is constrained by the behaviour of other actors, as acting otherwise will
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break the contractually agreed upon terms, resulting in the enterprise then entering new contracts and form-
ing new economic interests. Shareholders assume limited liability (risk) in an enterprise and in turn stake-
holders will then assume a greater residual risk than shareholders. Therefore, in order to incentivise the
entry of dedicated assets into the company and to safeguard the economic interests of stakeholders, the
company should allocate a certain level of ownership of the business to all stakeholders fortified and guar-

anteed by contractual arrangements.

First, the modern company should not be seen as just a body containing all shareholders but should
instead be considered a combination of all shareholders and all stakeholders of the company in a state of
dependency. In the case of the normal operation of a company, the ownership of the company is allocated
to the shareholders, and business decision-making power is allocated to the board of directors. When the
company faces operational problems, approaching stages of loss or even bankruptcy, power over the com-
pany will then be dictated by the creditors who can decide whether to reorganize or liquidate the company,
in which case its ownership will be returned to the creditors. If the company reaches a stage of bankruptcy
before liquidation, and the company is unable to pay its employees from its existing assets, the employees
will have the right to dispose of the company's assets, i.e. the company will then be effectively controlled
by the employees. From the examples above it can be seen that the company's shareholders, creditors, and
employees all have a vested interest in the company's development and behavior, and therefore non-share-

holder subjects (i.e. other stakeholders) should also be allowed to participate in the governance of the com-

pany.

Second, the formation of company value is the result of a combination of factors, and the participation
of stakeholders such as operators, suppliers, and consumers in the company's governance can increase the
company's value. From the perspective of company partners, the establishment of stable relationships be-
tween the enterprise and its partners, such as operators, suppliers, and consumers, is conducive to maintain-
ing the stability of the company's inputs, continuously reducing the company's input costs, and maximizing
the company's value. From the perspective of market demand, in order to maintain and improve the market
share and market competitiveness of the company's products, the company needs to form trustworthy rela-
tionships with various stakeholders. To maintain and enhance the market share and competitiveness of the
company's products, the company needs to form a trustworthy partnership with its stakeholders, who play
a key role in the formation and optimization of the company's value. The participation of stakeholders in
the company's governance framework is therefore necessary in order to optimize the company's decision-
making behavior and promote the company’s value. Finally, in current market conditions, stakeholder the-
ory promotes a renewed understanding of the company's interests. Describing the goal of the modern com-

pany as a tool for maximizing shareholders' interests cannot fully summarize the new requirements and
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characteristics of modern corporate behavior. In addition to safeguarding shareholders' interests and their
own values, companies must also assume social responsibility and maintain the company's social values. It
can be seen that stakeholder co-ownership and the proliferation of corporate ownership incentives has arisen
from corresponding social and economic development, which has a positive effect on curbing the moral
hazard of stakeholders, reducing the company’s incentive monitoring and transaction costs, and increasing

the total value of the company.

2.2.7 Lifecycle theory

Conclusions drawn from various Western financing theories indicate that internal financing is the pri-
mary consideration for companies, followed by the issuance of bonds and convertible bonds, and subse-
quently, the issuance of new stocks. External financing, particularly debt financing, is prioritized. Most
studies divide a company's lifecycle into four stages: start-up, growth, maturity, and decline. Given the
distinct characteristics of companies in different stages, their capital structures exhibit significant variations.

The features of a company's lifecycle significantly influence its capital structure (DeAngelo et al., 2010).

During the start-up stage, companies require substantial funds for operations due to the need for scala-
bility and business expansion. Retained earnings are scarce at this stage, necessitating refinancing to meet
expansion requirements. Internal funds, government investments, and risk capital seeking high returns and

risks become the primary sources of funding.

After the start-up stage, companies enter the growth stage. At this point, companies have developed
core products and begin market penetration, gradually generating profits that compensate for the initial
investment. As technology advances and markets expand, the technical risks associated with the company
decrease. The management system develops and gains momentum, establishing core capabilities. However,
self-funding remains limited during this stage. Since the company has successfully overcome survival chal-
lenges and gained recognition and a good reputation, a combination of internal financing, equity financing,

and debt financing becomes the primary funding approach.

In the maturity stage, companies enjoy stable sales revenue and cash flow, with significantly reduced
operational risks. After going through the start-up and growth stages, companies accumulate valuable ex-
perience in technology research and development, market integration, and management. Compared to the
previous two stages, the risk level decreases significantly. With stable business performance, high asset

returns, and larger asset bases, financial institutions are more willing to provide debt financing opportunities
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to mature companies. Companies increase their debt proportion in total assets and improve their financing
structure through debt instruments. Hence, debt financing becomes the primary financing approach during

this stage.

In the decline stage, as industries rapidly evolve and a myriad of new products replace existing ones,
companies must study new products and seek alternative opportunities to overcome the current develop-
ment difficulties. Without new avenues for growth, companies face the risk of acquisition, bankruptcy, or
insolvency. During this phase, companies face complex situations, but one irreplaceable financing approach

is to bridge the funding gap through retained earnings.

2.3 Factors influencing capital structure

A study by Graham and Harvey (2001) found that the CFOs of one third of manufacturing companies
in the US account for interest rates, inflation, and other factors when making their financing decisions.
Korajczyk and Levy (2003) systematically studied the impact of macroeconomic factors on the capital
structure of firms, using a sample of US firms from 1984 to 1998. They divided the sample data into two
samples based on financing constraints and established a functional relationship between corporate capital
structure and macro-economic factors. They found that the impact of economic cycles on corporate financ-
ing choices corresponded to the level of financing constraints applied to the companies themselves, and the
gearing ratios of companies with fewer financing constraints showed counter-cyclical characteristics, while
those of companies with more financing constraints Alti (2006) used data on US firms from 1971 to 1999
to show that the choice of equity financing is related to market sentiment, showing significant evidence of
market selection. During bull markets, IPO firms issue more shares than IPO firms during bear markets.
Erel and Julio (2011) found that macroeconomic factors influence both the ability of firms to raise capital
and the way they do so by examining various types of securities issued by US firms over the period 1971-
2007, with firms with higher credit ratings having greater access to capital. The capital structure of compa-
nies with higher credit ratings is counter-cyclical, while the capital structure of companies with lower credit
ratings is pro-cyclical. This is because the relative prices between securities with different credit ratings
change with economic booms and busts, so companies with higher credit ratings issue more bonds in re-

cessions, while companies with lower credit ratings are only able to raise enough debt capital in booms.

Almazan (2005) empirically investigated intra-industry variation in the capital structure of firms and
demonstrated that the variation in capital structure within an industry is greater when the firm’s industry is

more concentrated, when the use of finance leases within the industry is more intensive, and when corporate
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governance within the industry is looser (e.g. firms make less use of incentive compensation, external in-
dependent directors are smaller, etc.). In addition, industries with significant growth opportunities and long

company histories have a more diversified capital structure.

Saif-Alyousfi et al. (2020) conducted a panel data analysis of 8270 observations of 827 non-financial
listed companies in the Malaysian stock market from 2008-2017 on the factors influencing capital structure.
The results showed that profitability, growth opportunities, tax protection, liquidity and cash flow volatility
had a significant negative impact on gearing. However, collateral, non-debt taxes, and earnings volatility
had a positive and significant impact on gearing. In addition, firm size, firm age, inflation rate and interest
rate all have a further significant influence on gearing. The findings also show that there is a significant
inverse u-shaped relationship between a firm's age and its capital structure. Overall, the findings of the

study support the claims made by the optimal order of financing and trade-off theory.

Neves et al. (2020) analyzed the determinants of corporate capital structure in Portugal. They used
data on 37 non-financial large firms and 4233 non-financial small and medium-sized firms in Portugal for
the period 2010-2016. The three dependent variables were tested according to debt maturity and utilized a
dynamic panel data model. The findings indicate that capital structure decisions depend on a range of firm-
specific factors and that the impact of the determinants of debt maturity varies according to firm size and

economic cycles.

Zaid et al. (2020) empirically examined the relationship between board attributes and financing deci-
sions in Palestinian non-financial listed companies and the moderating role of gender diversity levels. The
findings reveal that the effects of board size and board independence are more positive under conditions of
high gender diversity, while the effect of CEO duality on the level of firm leverage ranges from negative to
positive. In short, gender diversity moderates the impact of board structure on corporate financing decisions.
Ramli et al. (2019) studied the impact of capital structure determinants on firm financial performance and
the mediating effect of firm leverage in Malaysia and Indonesia from 1990-2010. The results of the study
indicate that capital structure determinants directly affect the financial performance of firms. There is a
significant positive relationship between firm leverage and firm financial performance in the Malaysian

sample. Malaysian firms use external financing rather than internal financing to improve performance.

Gharaibeh & Sager (2020) studied the factors influencing the capital structure of service companies in
Jordan. The results of this study showed that independent variables such as capital structure determinants
have an impact on the debt ratio of service companies. Firm size and non-debt tax shields have a significant
positive effect on debt ratio, while profitability and business risk have a significant negative effect on debt

ratio. Overall, the findings support the view that elements of trade-off theory, agency costs and preferential
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financing order theory are supported by the existing literature, in addition to non-debt tax shields and tan-

gible factors.

Moradi & Paulet (2019) used a sample of 559 firms in six European countries from the period of 1999-
2015 in their study. The article used gearing, debt-to-equity ratio, and net equity as proxies for capital
structure. It found that the effects of growth capacity, profitability, non-debt tax shields and the euro crisis
are significantly negatively related to gearing and debt-to-equity ratios and significantly positively related
to net equity. In addition, we found that size, asset tangibility, non-debt tax shields and surplus volatility
are significantly positively related to gearing as well as debt-to-equity ratio and significantly negatively
related to net equity. In the research we further divided the entire sample into three sub-samples describing
different industries: retail trade and services, manufacturing and construction, and transportation and tour-
ism. We found that transport and tourism were more negatively affected by the euro crisis than the other
two sectors. This model was designed to test the validity of the capital structure trade-off, the theory of

optimal order financing, and the theory of agency costs.

Yousef (2019) examined the determinants of capital structure in the real estate sector in the Gulf Co-
operation Council (GCC) and the United Kingdom (UK). The results of the bivariate analysis suggest that
the UK is significantly more leveraged than the GCC countries. This may be due to the lower cost of debt
available to UK companies, which would facilitate their ability to raise debt capital from the market. In
addition, UK real estate companies tend to be larger and have higher levels of tangible and retained earnings
than GCC companies, which tend to be more profitable and have more opportunities for growth. The results
of both the panel and Tobit regression analyses support the trade-off and order of preference theories; for
example, firm size was found to have a significant positive effect on different types of debt measures (mar-
ket debt ratio and book debt ratio), which is consistent with the trade-off theory, while profitability and
retained earnings as a percentage of total assets showed a significant negative effect on GCC and UK real

estate companies, which is consistent with the order of preference theory.

Chakrabarti & Chakrabarti, A. (2019) explored aspects of corporate capital structure in the Indian
energy sector. The article used panel data techniques for a sample of 141 firms operating in the energy
sector in India. The findings indicate that firm age, asset turnover, liquidity and firm size are significant
determinants of capital structure in Indian energy firms, while profitability, solvency, sales growth, non-
debt tax shield and the tangible asset ratio have no significant effect on capital structure. In previous studies,
profitability has been significantly negatively related to debt ratio; however in this study, the relationship

is not significant.
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Khémiri, & Noubbigh (2018) examined the determinants of capital structure in five sub-Saharan Af-
rican countries (South Africa, Ghana, Kenya, Nigeria and Zimbabwe) over the period 2006-2016. They
used a systematic GMM model for the regressions. The results of this paper provide support for the predic-
tions made by trade-off theory and prioritization theory. They also showed a significant inverse u-shaped
relationship between firm performance and leverage. Cevheroglu-Acar (2018) used a sample of Turkish
non-financial firms to explore the determinants of their capital structure and to test whether financial theory
provides a convincing explanation for Turkish non-financial firms. As the relationship between liquidity
and capital structure in the Turkish market is not well tested in the context of capital structure theory, li-
quidity, size, and risk are included as independent variables in the model in addition to profitability, growth,

and non-debt tax shield.

Panel regressions are used as an econometric model, covering the period 2009-2016. The results
showed that profitability, non-debt tax shield, size, tangible asset ratio and liquidity are important determi-
nants of capital structure; on the other hand, growth and volatility are not significantly correlated with
leverage. Furthermore, it is concluded that capital structure decisions of Turkish non-financial firms are
mostly consistent with the preferential financing hypothesis rather than trade-off theory. Kobina et al. (2020)
examined the impact of macroeconomic and firm-specific factors on the capital structure of non-financial
listed companies in Ghana. The study found that real GDP growth rate, firm size, profitability, tangibility,
and growth opportunities had a significant impact on the change in leverage of the sample firms under
normal circumstances. Inflation and real GDP growth had no significant impact on the financing choices
of the sample firms during the global financial crisis. Profitability, firm size, tangibility, liquidity, and
growth opportunities, however, had a significant impact on the capital structure decisions of the sample
firms. The findings shed light on the role of trade-offs, prioritization, and agency cost theory in the capital

structure of the sample firms, which remains valid in times of crisis.

2.4 Impact of the outbreak on capital markets

There have been many large-scale crisis events and outbreaks affecting public health in the long history
of humankind, and domestic and international scholars have a long history of conducting research on their
economic impact. For example, Alfani & Percoco (2019) analyzed the impact of the 1629- 1630 plague in
Italy on urban development and concluded that cities that were severely impacted by the plague had lower
levels of economic growth and had a persistent negative impact on urbanization rates. Infectious diseases
seriously threaten global security (Sands et al., 2016), cause sustained economic decline (Meltzer et al.,
1999; Prager et al., 2017; Barro et al., 2020), and to some extent affect the quality of human capital and

future population income levels (Beach et al., 2016) The impact of the Severe Acute Respiratory Syndrome
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(SARS) outbreak in China in 2003 on economic activity has been widely studied by scholars, although
Yaghoubi and Yaghoubi (2021) concluded that the SARS outbreak had no significant impact on capital
expenditures, acquisitions, or R&D expenditures of listed companies in Canada. SARS also had no signif-
icant impact on either the capital expenditure or acquisition expenditure of Chinese firms, but increased the
R&D expenditure of Chinese firms. Chen et al.’s (2007) study used an event study approach to explore the
impact of the SARS outbreak on the share price movements of hotels in Taiwan, noting that the earnings
and share prices of seven listed hotel companies dropped significantly during the SARS outbreak. Yaghoubi
and Yaghoubi (2021) examined the epidemic's impact on corporate investment, using the outbreak of SARS
as the independent variable and firm-level capital expenditure, acquisition expenditure, and R&D expendi-
ture as explanatory variables in this paper. The study sample included firms listed on the Shenzhen, Shang-

hai, Hong Kong and Toronto stock exchanges from 1999 to 2019.

It is found that the SARS outbreak had no significant impact on capital expenditures, acquisition, or
R&D expenditures of firms listed in Canada. SARS also had no significant negative impact on Chinese

firms, but increased their research and development expenditures.

Igbal & Kume explored the impact of the 2008 financial crisis on the capital structure of firms, using
data on UK, French and German firms as the subject of the study. The results showed that overall leverage
ratios increased from the pre-crisis (2006 and 2007) to the crisis years (2008 and 2009) and then decreased
in the post-crisis period (2010 and 2011). Equity and debt levels changed both during the crisis and in the
post-crisis years. These findings further reveal that firms with pre-crisis capital structure ratios below the
industry average had leverage ratios that gradually increased during and after the crisis. However, firms
with pre-crisis capital structure ratios above the industry average experienced a significant decline in lev-
erage, particularly in the post-crisis period, mainly due to changes in their equity levels. Demirgii¢c-Kunt et
al. (2020) used a dataset covering approximately 276,998 firms in 75 countries over the period 2004-2011
to examine the immediate aftermath of the global financial crisis and the resulting short-term evolution of
corporate capital structures. This study found that solid leverage and debt maturity are declining in both
developed and developing economies, even in those countries that did not experience the crisis. The delev-
eraging and maturity reduction effects were particularly significant for non-listed firms, including SMEs
and large non-listed firms. Trinh and Phuong (2016) explored the impact of the financial crisis on the capital
structure of listed firms in Vietnam. Based on a sample of 265 firms listed on HNX and HOSE during the
period 2006-2013, a regression model of the relationship between leverage and firm size, growth, profita-
bility, tangibility, and crisis dummies were developed. The empirical results showed that firm size, profita-
bility, and tangibility all had a significant impact on capital structure. This growth was not statistically

significant and does not explain the difference in leverage. These findings also suggest that the capital
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structure of Vietnamese listed companies did not change significantly as a result of the financial crisis.

At the end of 2019, the sudden outbreak of COVID-19 swept the world, driving greatly concerned

scholars to begin researching the phenomenon.

The impact of the COVID-19 pandemic on the economy was severe and long-lasting (Fornaro & Wolf,
2020) with the negative impact being much more severe than that of the 2008 financial crisis due to the
strong impact of the COVID-19 pandemic on both the supply and demand sides, whereas the world finan-
cial crisis of 2008-2009 was mainly a massive demand shock that left the supply side of most economies

relatively unaffected (Baldwin& Tomiura, 2020).

First of all, the COVID-19 epidemic has largely impacted economies at the macro level. The wide-
spread, persistent, and highly contagious nature of COVID-19 has greatly restricted the movement of peo-
ple, with the labor market bearing the brunt of the impact. As employees were prevented from returning to
work, many companies experienced backlogs of orders and disruptions in the supply of raw materials,
sharply escalating the risk of production stagnation and supply chain disruptions. This impact on the macro
economy has had a corresponding but no less severe impact on the micro capital and individual market as
well. In terms of the macro economy and the daily lives of the population, the COVID-19 epidemic has
totally changed patterns of life and employment, thus affecting the income growth and overall operation of

the country.

A study by Aum et al. (2020) found that in the early spring of 2020, for every 1 per 1,000 increases in
infections in South Korea there was a two to three percentage point decrease in local employment. Using a
questionnaire survey, Coibion et al. (2020) found that households living in areas that had been locked down
at an earlier stage were expected to experience an increase in unemployment of 13 percentage points over
the next 12 months, and that the unemployment rate would continue to rise over the next three to five years.
In addition to the increased anxiety felt by workers for their own health caused by COVID-19, the added
physical and mental stress caused by the suspension of work increased uncertainty about the future. For
example, Lee et al (2020) found that although survival rates were somewhat mitigated by increases in gov-
ernment food aid, people were still worried about their mental health and personal savings, and often felt
fearful due to media reports on the public health situation. Secondly, in terms of the heterogeneity of shocks
to different groups of workers, it is the less educated group of workers in low-paying occupations that were
the most negatively affected by the repercussions of COVID-19 (Lee et al, 2020), mainly because these
workers are not able to telecommute and work in industries that are less likely to be feasibly moved online

(Aum, Sang & Shin, 2021). For example, Aum et al. (2020), found that groups of workers with lower levels
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of education, low-paying occupations, and on temporary contracts were most likely to suffer from the neg-
ative effects of the pandemic. Barrero et al (2021), using firm-level data from the Survey of Business Un-
certainty in the US, found that COVID-19 altered the trend in relative employment growth in favor of
industries with high home-based capacity for employees and to the detriment of industries with low work-
from-home capacity. This suggests that workers with telecommuting skills will become increasingly com-

petitive in a normalized epidemic scenario.

In the case of the UK, the entire national economic system has also been very much shaken. Calabrese
et al. (2022) explored the UK government's policy response to the COVID-19 crisis starting from the initial
embargo in March 2020. Using data from the two quarters prior to the COVID-19 crisis, the article explores
the dynamics of SME finance. This study found that from the first quarter of the coronavirus epidemic
(April-June 2020) to the second quarter (July-September 2020), the demand, supply and government share
of SME loans increased, with microenterprises having the highest demand for loans and better performing
firms being more likely to receive loans. Roper and Turner (2020) explored the impact of the COVID-19
crisis on UK innovation and R&D activities arising from SME innovation. Brown and Cowling (2021)
traced the economic and spatial consequences of the COVID-19 pandemic in terms of potential business
failures and associated unemployment in the 100 largest towns and cities in the UK. In terms of the risk of
business failure, they argue that there is a clear and unequal impact on the poorer northern and peripheral
urban areas of the UK, suggesting a weaker level of regional elasticity but a more random distribution in
terms of unemployment. Therefore, spatially blind business policies are not sufficient to deal with the crisis
and more targeted regional policies will be crucial in the future to help mitigate the scarring effects of the
COVID-19 pandemic in terms of business failures and consequent unemployment. Du and Shepotylo (2022)
explored the impact of the coronavirus crisis on UK trade and considered how earlier economic perfor-
mance can be restored. In 2020, the UK's merchandise exports contracted more than other comparable
countries. Statistics show that the UK had a more severe recession and a slower recovery than Germany,

Italy, Spain, and the US.

The epidemic has also impacted the capital market to varying degrees. Fu & Shen (2020) studied the
impact of the COVID-19 epidemic on the performance of firms in the energy industry and found that
COVID-19 had a significant negative impact on the performance of energy firms and further tested the
moderating effect of goodwill impairment. Using Chinese listed companies 's financial data, they also ex-
amined the impact of the coronavirus on firm performance. This study showed that COVID-19 had an
overall negative impact on firm performance. The negative impact of the coronavirus on firm performance
was more pronounced when the size of the firm's investment or sales revenue was small. Khatib & Nour

(2021) used a sample of 188 non-financial firms in the Malaysian market for the period 2019-2020. This
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study found that COVID-19 affected a wide variety of firm characteristics such as firm performance, gov-
ernance structure, dividends, liquidity, and leverage levels, but the overall difference before and after the
outbreak was not significant. Pagnottoni et al. (2021) found that financial markets behaved differently in
response to the outbreak, with significant time lags in the respective shock responses of the Italian and
German bond markets. Chavali & Zaremba's (2021) findings demonstrated that when a major epidemic
occurs, investors do not obtain sufficient information from firms' reactions to make sound judgments about
future stock returns. Naseem et al. (2021) found that when under psychological stress and pressure from
the pandemic, investor psychology and the performance of the Shanghai, Japanese and US-selected stock
markets were negatively correlated. Negative sentiments and pessimism prompted investors to halt finan-
cial investment in the stock market, which led to a decline in stock market returns. Raifu et al. (2021)
analysed the Nigerian stock market and showed that while stock market returns reached an equilibrium in
the long-term, COVID-19 confirmed that the effects of cases and death as well as lock-in policy shocks on
stock returns exhibited positive and negative oscillations. COVID-19 confirmed case growth, deaths, and
lock-in policy shocks explain little of the variation in stock market returns. Hassan (2020) constructed text
variables for public companies of major concern related to the spread of COVID-19 and other epidemics.
It is identified which firms perceive gains from specific epidemics and textually decomposed the impact of
epidemics on firm demand and supply. It was found that the impact of COVID-19 manifested itself as
simultaneous shocks to demand and supply, with both shocks affecting the market valuation of firms to an

equal extent on average.

Mirza et al. (2020) investigated the impact of COVID-19 on the solvency of companies in EU member
states and reported a deterioration in the solvency position of all observed companies. The manufacturing,
mining and retail sectors were the most vulnerable to declining market capitalization and reduced sales
revenues. Cheema et al. (2020) investigated whether investors differentiated between companies based on
their human capital, supply chains and product and service responses during the COVID-19 induced market
crash in 2020. Using data derived from natural language processing applied to news reports of 3,023 com-
panies worldwide responding to the coronavirus crisis, they found that the more positive the response to a
company, the lower the negative returns. Hsu et al. (2020) examined whether confirmed cases (and deaths)
of COVID-19 or online searches related to COVID-19 affected stock behavior. The results showed that all
five of the COVID-19 indicators were positively associated with stock price volatility and trading volume,
and negatively associated with stock returns. Huang (2020) studied the relationship between social respon-
sibility and organizational resilience in the context of an epidemic. He found that higher levels of CSR
increased stock price stability and firm organizational resilience in response to the pandemic. Manuel and
Herron (2020) noted that during the pandemic, firms engaged in a wide range of philanthropic CSR initia-

tives to respond to the needs of internal and external stakeholders, thereby increasing the level of corporate
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social responsibility (CSR).

The COVID-19 pandemic has had significant impacts on countries such as China, South Korea, Italy,
and Canada. LIU et al. (2021) examined the influence of operational flexibility at the firm level on stock
performance during the COVID-19 pandemic in China. The study found a significant positive correlation
between operational flexibility and cumulative abnormal stock returns during the event window, with a
more pronounced relationship observed in firms located in provinces heavily affected by the pandemic.
SUN et al. (2022) employed a combined approach of text analysis and empirical analysis to study the impact
of the COVID-19 pandemic on small and medium-sized enterprises (SMEs) in China. The study revealed
that most SMEs experienced financial consequences, primarily due to delayed resumption of work, de-

creased market demand, and logistics and mobility restrictions.

FERRIGNO et al. (2021) focused on Italian listed companies and investigated the influence of the
pandemic on innovation activities within the pharmaceutical sector. The study found that innovation activ-
ities of Italian companies were suppressed following the outbreak of the pandemic. RAPACCINI et al.
(2020) utilized extensive survey and interview data collected during the COVID-19 pandemic in Italy. The
respondents were executives from industrial companies located in factories, warehouses, and headquarters
in the northern region of Italy, which was severely affected by the pandemic. The study explored the impact

of the pandemic on different service sector companies.

AUGUST et al. (2021) examined the interconnections between housing, financialization, and inequal-
ity revealed by the COVID-19 pandemic. The study found that in the rental housing sector, affordability
crises led to homelessness pressures and pandemic-related evictions. In the context of elderly housing,

disproportionate deaths in national long-term care facilities exposed a caregiving crisis.

SHIN et al. (2023) analyzed data from listed companies in South Korea to investigate whether investor
responses to the crisis during the COVID-19 pandemic differed based on the gender of the Chief Executive
Officer (CEO). The results indicated that companies led by female CEOs exhibited lower cumulative ab-
normal returns within 30, 60, and 90 days after the first COVID-19 case, compared to those led by male
CEOs. This finding aligns with the prediction that investors show a preference for companies with female

CEOs during highly uncertain periods.

HWANG et al. (2021) examined the impact of environmental, social, and governance (ESG) activities
on the financial performance of companies in South Korea during the period of severe uncertainty caused
by the COVID-19 pandemic. The results indicated a significant decline in corporate profitability in the first

quarter of 2020 due to the impact of the pandemic. However, higher ESG performance mitigated the extent
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of profit decline.

For UK-listed companies, the pandemic had varying degrees of impact on firm performance, R&D,
and organizational resilience. Altig et al. (2020) calculated several indicators of economic uncertainty in
the US and UK before and during the COVID-19 pandemic, including: implied stock market volatility,
policy uncertainty in newspapers, rhetoric on Twitter about economic uncertainty, subjective uncertainty
about business growth, forecaster disagreement about future GDP growth, and a model-based measure of
macro uncertainty. They found that all indicators pointed to significant uncertainty in people's reactions to
the pandemic and its economic impact. For UK firms, uncertainty shocks on the scale of the pandemic
predicted a decline in peak industrial production. Vidmar et al. (2020) outlines the immediate response to
the COVID-19 crisis in spring 2020 and the follow-up plans taken to ensure the survival of firms. The
findings suggest that among the companies studied, there was a significant level of strategic agility dis-
played by firms as a result of telecommuting infrastructure, organizational restructuring, and a new organ-
izational culture mobilized quickly under the transparent leadership of the firm’s management team. Griffith
and Stroud (2020) explored the spread of COVID-19 and the significant impact that international contain-
ment measures are having on economic activity in the UK. Using share price data for companies listed on
the London Stock Exchange, the paper described how this impact varies across sectors and how, in light of
this, targeted government support policies for workers and companies are being implemented. Hsu and
Yang (2022) analysed whether COVID-19 is affecting the quality of corporate financial reporting and
whether corporate governance has a mitigating effect. Using data from UK listed companies, we found that
the quality of corporate financial reporting declined during the epidemic. Specifically, this was due to firms
having to manage their surpluses through more physical activity during the pandemic. They also found that
firms with larger boards were better able to mitigate the negative impacts of COVID-19 on the quality of
financial reporting, although they did not find a mitigating effect caused by board independence or CEO
duality. Hoang et al. (2020) explored whether transparency in ESG reporting helped UK listed companies
to better mitigate the impact of the COVID-19 pandemic. They conducted a survey of 179 listed companies
from August 2019 to May 2020. The results show that companies with high ESG disclosure scores were
less negatively impacted by internal and external company factors throughout the coronavirus pandemic.
In addition, ESG transparency helped to reduce volatility. Elmarzouky et al. (2021) explored whether in-
formation related to COVID-19 was associated with higher levels of performance disclosure in annual re-
ports, using worker data from UK listed firms. The paper also examines the moderating effect of corporate
governance on the relationship between the pandemic and performance disclosure through three govern-
ance mechanisms: board size, board independence and gender diversity. The authors applied automated text
analysis techniques to measure the levels of COVID-19 information and performance disclosures for FTSE

all-share non-financial companies. The authors found a significant positive relationship between COVID-
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19 information disclosure and company performance disclosure in the observed annual reports. The authors
also found that both board independence and gender diversity moderated the relationship between COVID-

19 information disclosures and the degree of performance disclosure in annual reports.

2.5 Impact of the outbreak on UK firms

COVID-19's influence on companies’ debt to equity ratio

The COVID-19 pandemic disrupted the social fabric that formed the bedrock of many companies’
success during pre-COVID times. One of the most essential components of a successful business is human
capital. As cases steadily rose, so did the number of coronavirus-related fatalities. Increased rates of hospi-
talization and death directly impacted organizations, given that they lost a significant portion of their human
capital to the disease (Delve Initiative, 2020). Additionally, poor economic performances and adverse con-
tainment measures plunged most countries into recession. At the pandemic's peak, many firms turned to
debt financing and other forms of support to maintain their business operations and ensure their corporate
survival, with such decisions having a huge impact on the companies’ capital structures, as indicated below.
Both human and financial capital was necessary to revive the struggling business environment, which had

a significant impact on their capital structures.

Investment levels

As many companies took huge financial hits at the peak of the COVID-19 pandemic, those that sur-
vived had to then focus on recovery, and thus the need to raise re-investment capital. Debt is a method to
raise capital that presents a series of challenges, including its influence on changing a company's spending
patterns, investments, and interactions with goods suppliers, workers, competitors, and consumers. Given
these effects, debt-financing is often not the preferred method of financing, although it is easily accessible
compared to other means. Debts can either be long-term or short-term, and the choice to finance the invest-
ment may lead to decreases in future investment. According to Kovacs and Kalman (2022), high debt levels
adversely affect the firm's ability to initiate positive net present value investments. Therefore, companies
with good investment portfolios are likely to opt for lower debt ratios, and therefore a healthy capital struc-

ture.

Bloom et al. (2020) revealed the negative correlation between debt ratios and negative expenditures
to the impediments to investment created by debts and corporate high debt ratios. With core business seg-

ments being more susceptible to debt leverage than non-core sectors, debt financing significantly influences
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a firm's choice of investment. During the peak of the pandemic period, many firms grappled with reduced
market activity and issues with labour, marketing, wages, and more. As a result, many companies had to
make uncommon investment choices to maintain their businesses. Most firms acquired loans to help them
transition onto online platforms to reach their consumers during lockdowns. According to statistics released
by the Bank of England, business activities fell by over 30% compared to the pre-COVID era (Bloom et
al., 2021). Consequently, organizations used debts as discipline mechanisms to reduce over-investment as

market activity reduced during the pandemic, affecting their capital structures.

Furthermore, large debts apply great pressure on businesses, which greatly influences their investment
decisions in favor of investments, which create higher and quicker returns (Segal & Gerstel, 2020). As the
death toll of the COVID-19 pandemic steadily rose, firms suffered from a reduced workforce, disrupted
supply chains, and low consumption of certain goods. This led to many firms acquiring debts to survive the
difficult economic situation and consumer austerity. Some firms temporarily shifted focus to take advantage
of the booming medical equipment and technology industries in order to generate quick returns and service

the loans they acquired.

With most firms accruing debt at the peak of the pandemic, Griffith et al. (2020) evaluated how
COVID-19 had impacted share prices in the UK. The researchers collected secondary data to evaluate how
the measures that had been taken to contain the spread of the virus had impacted economic activity. A
statistical analysis was conducted analyzing the relationship between the prices of firms listed on the Lon-
don Stock Exchange and the government’s support the workers and companies. According to the study;, it
was noted that the precautionary public health measures undertaken, such as social distancing, induced
capital intensiveness in firms that could not financially sustain themselves, leading to a reduction in share

price.

Workers

During the COVID-19 pandemic, companies implemented diverse strategies to mitigate the impact on
human capital. Automation and online services were used to reduce reliance on labor (Martin et al., 2020),
while others increased workforce investments to comply with new containment measures. Debt financing
became prevalent as organizations urgently sought capital (Gupta et al., 2021). Highly leveraged corpora-
tions were less affected by wage demands (Chetty et al., 2020), while companies with lower leverage sought
debt financing, significantly impacting their capital structure. The pandemic led to layoffs, reduced returns,
and financial re-planning efforts (Nicola et al., 2020). This crisis had profound effects on human capital,

employment dynamics, and the financial well-being of companies.
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Consumers

The COVID-19 pandemic led to the implementation of lockdowns as containment measures, disrupt-
ing the traditional brick-and-mortar business model and causing reduced sales (Verschuur et al., 2021). This
situation, combined with the use of debt financing by many businesses, resulted in strained relationships

with customers and potential negative impacts on business performance and capital structure.

Achim et al. (2021) conducted a study on the financial management implications of COVID-19, ana-
lyzing panel data from companies in different sectors. Their findings revealed a significant decline in net
profits by at least 37.43% within a two-year period compared to 2019. The study emphasized the importance
of proper liquidity management and equity financing in enhancing companies' return on equity. However,
the response to the pandemic varied across different business sectors, highlighting the sector-specific nature

of the challenges faced.

Firm’s suppliers and supply chain

The COVID-19 pandemic had a significant impact on the relationship between businesses and suppli-
ers, as rising transportation costs and limitations on movement disrupted supply chains and increased supply
costs. The fiscal performance of a company influences its relationship with suppliers, and financial distress
can negatively affect this relationship (Marek et al., 2020). Lower debt-to-equity ratios are important for
maintaining relationship-specific investments with suppliers (Stannard et al., 2020), but many firms re-
sorted to reduced production, temporary shutdowns, and debt acquisition during the pandemic, leading to
an increased debt-to-equity ratio in their capital structure (Rodela et al., 2020). The impact of supply chain
issues on stock prices was examined by Kordestani et al. (2021), who found that while the pandemic had
an effect on the stock market, there was no empirical evidence to support a direct impact. However, block-
chain companies experienced abnormal returns, indicating a slower recovery due to the influence of sup-
pliers on the industry. Companies involved in the supply of essential goods such as medication and vaccines
faced unique changes to their capital structure. The urgent need to improve the supply sector and the reduc-
tion in transportation costs positively impacted their capital structure (Ceylan et al., 2020). Turkki (2021)
investigated the impact of COVID-19 on the capital structure of European companies, including the UK,
through supply chains and suppliers. The study revealed a statistically significant correlation between the
pandemic and an increase in leverage and long-term debt, which helped mitigate supply chain issues. How-
ever, long-term debt carries other risks such as higher interest rates, which can affect the debt-to-equity

ratio of the capital structure.
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Size of the companies

As the economic impacts of COVID-19 ravaged the country and adversely affected the financial status
of companies, the size of firms was an important factor in determining the impact that the economic turbu-
lence had on them. As share prices plunged, smaller firms that relied on share capital and retained savings
had to search for other capital sources. This led to an altered debt-to-equity ratio, affecting smaller firms'

capital structure.

Jabeen et al. (2022) argued that COVID-19 created a decline in the stock market in developed countries
like the United Kingdom. In most countries, they noted that there were massive losses that were directly
connected to the reduction of organizational share prices. The researchers collected secondary data for
comparative analysis. According to the findings, they found that the pandemic had a destructive effect on
financial markets, as illustrated by poor market performance. The researchers suggested that governments
can undertake measures to improve the stock market and cushion the companies against dramatic shocks.
The shock to the stock market led to higher costs of raising capital for smaller companies, which shifted

their capital structure to higher debt-to-equity ratios.

Although large organizations incurred fewer costs when raising capital, the reluctance of many inves-
tors to invest due to the unpredictability of market conditions and falling share prices meant that large
corporations also had to source capital from elsewhere (Straka et al., 2020). Companies that deal with con-
sumer goods saw a vast plummet in sales due to lockdowns at the pandemic's peak, which reduced the
favourability of debt financing compared to enterprises that sustained stable sales and earnings. Adarov et
al. (2022) state that firms with stable returns can use more debt in their capital structure than ones with

unstable returns.

Finally, the expected increase in sales for companies dealing in vaccines, medical and protective equip-
ment, and medicine needed during the pandemic enhanced their leverage when using debt financing to a
greater degree than other firms. These firms, which were rapidly developing and expanding, used more debt
in their capital structure as a result (Song et al., 2021). On the other hand, plunging business returns that
plagued many firms at the peak of the pandemic and in its aftermath made debt financing an unfavorable
source of investment capital, which impacted the capital structure of some enterprises that decided not to

use this type of financing.

Competition

Bateson (2022) suggests that organizations in highly competitive environments are better suited to
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using share capital rather than debt financing due to the income volatility they experience. During the peak
of the pandemic, companies faced plummeting share prices and reduced competition as some temporarily
shut down or scaled back operations to comply with containment measures. Zhang et al. (2021) found that
the pandemic had limited impact on stock market returns but increased organizational volatility, with the
leverage effect affecting companies. As the economic recovery phase began, Larrimore et al. (2022) ob-
served that firms with debt financing faced aggressive competition and lower commodity prices, adversely
affecting their output. Bouhali et al. (2021) explored the impact of daily COVID-19 cases and vaccinations
on financial markets during the third wave. Their findings showed a strong influence of vaccinations on the
financial markets and reflected an optimistic outlook during times of increased competition. The varying
levels of competition during the pandemic influenced firms' capital structure, with debt financing becoming

more favorable during low competition periods and decreasing in demand as competition intensified.

Stages of a firm's life cycle

As the pandemic created a difficult economic situation across the globe, companies’ means of raising
capital during the recession varied depending on their stage of development. Meyer et al. (2022) point out
that companies at incubation or early stages of development should use share capital as the primary source
of funding, while avoiding debts due to the risk they pose to the business. For enterprises that are in a
recovery phase or that are experiencing a point of growth, low-risk, easily raised capital is the suitable

choice for generating funds, while organizations developing new products should use shares to raise capital.

The COVID-19 pandemic caused a drop in share prices. Consequently, many businesses lacked access
to the primary and preferable means of raising capital. This caused many businesses to source funds using
other means and debt financing was a common choice. The need to develop new products, the lack of share
capital, the drop in share prices, and incurred debt all impacted firms' capital structure. Also, the high inter-
est rates of the acquired debts put more financial pressure on the firms, especially when the economic
recovery phase began (Castelnuovo, 2022). This led to firms sourcing capital from equities, which im-
proved stock prices. Start-ups that wished to acquire an emerging niche in the market mainly used share

capital, debts, and corporate bonds, all of which influenced the firms' capital structure.

Corporate bonds

During the peak of the COVID-19 pandemic, the corporate bond market experienced significant stress

and liquidity shortages, impacting firms' capital structure and investment opportunities (Haddad et al.,
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2021). The spread of Credit Default Swaps did not align with the spread of corporate bonds, indicating
liquidity constraints rather than increased credit risk as the primary factor (Haddad et al., 2021). This li-
quidity pressure led to a decrease in asset prices and affected the functioning of the bond market. The
intervention of the Federal Reserve, including the purchase of corporate bonds, played a crucial role in

stabilizing the market (Haddad et al., 2021).

Kargar et al. (2021) further investigated the changes in liquidity in the corporate bond market during
the pandemic. They found that the cost of risky-principal trades increased significantly, prompting custom-
ers to shift to less-popular agency trades. This shift, coupled with increased trade complexity, resulted in

decreased liquidity and slower trading speeds (Kargar et al., 2021).

Tax

With the economy entering a recession at the peak of the pandemic, the government increased interest
rates in order to curb the rise of inflation (Bahaj et al., 2022). Given the rise in taxation of share capital,
debt financing became more attractive to businesses during the pandemic because they had lower tax levels.
The main expenses incurred by firms in capital management are interests and dividends. Barrero et al. (2021)
explain that interest is a chargeable expense from a firm's taxable income, whereas dividends are paid out
of the earnings available after tax. As a result, the level of taxation affects the cost of capital such that share

capital bears a higher tax cost than debt capital.

In order to take advantage of trading on equities during the pandemic, most firms decided to use debt
financing in their capital structure, which helped boost the shareholders' returns (Bartik et al., 2020). Con-
sequently, the preferential acquisition of debt impacted many firms' capital structure and their decision to
cut down on the dividends offered to shareholders was due to higher taxation on shareholders' income and

lower revenues.

Capital market

As discussed earlier, the pandemic impacted both financial and human capital. The economic down-
turn caused by the COVID-19 pandemic led to a period of low business activity due to national and munic-
ipal government-enforced containment measures such as a lockdowns. The changing capital market condi-
tions greatly affected the cost of capital and its availability from various sources (Bloom et al., 2019). As
inflation rose and the economy entered into a recession at the pandemic's peak, the reduced confidence in
investors and unpredictability of the market conditions led companies to abstain from issuing shares due to

the enormous associated risk (Outlaw et al., 2021). As a result, many shares fell in price, forcing firms to
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take drastic actions to raise capital.

The fact that the market was unfavorable for issuing shares to investors led to many firms to seek other
alternatives to fill their capital demand. One of the preferred options was debt financing, which affected
enterprises’ capital structure. Many organizations opened themselves up to the option of using debts or
corporate bonds to finance their investments. Kargar et al. (2021) focused on the corporate bond market at
the height of the COVID-19 crisis and its aftermath. To gain a better understanding of the changes in li-
quidity in this market, the researchers followed pre-COVID crisis literature and distinguished between risky
principal trades, where dealers offer immediacy by purchasing the asset and holding it until a buyer is found,
and agency trades, where the seller retains the asset until the dealer finds a buyer. They show that the cost
of risky principal trades increased dramatically at the height of the crisis, leading customers to switch to

the less-popular agency trade. Hence, the lack of liquidity is reflected in higher costs and slower speed.

In another study on capital markets during the pandemic, Fahlenbrach, Rageth, and Stulz (2021) doc-
ument significant heterogeneity in firms' resilience during the COVID-19-driven stock market collapse of
February and March 2020. The authors hypothesize that firms with greater financial flexibility can more
easily fund cash shortfalls and, therefore, should be less affected by the COVID-19 crisis than less finan-
cially flexible firms. Indeed, the researchers found that firms which are more financially flexible—based
on their cash holdings, short-term debt, and long-term debt at the end of 2019—performed significantly
better during the stock market collapse; the stock price of highly flexible firms dropped by 26% less than
the stock price of firms with low flexibility. Significantly, the performance gap that the researchers found
continues to persist during the subsequent rebound of the stock market, suggesting that the ability to fund

cash shortfalls in times of crisis may have long-lasting value implications.

Trading on equities

The use of debt and preference share capital to acquire assets, known as trading on equity or financial
leverage, is a strategy employed by firms to improve their capital structure (Pagano & Zechner, 2022). Debt
financing provides greater revenue increases compared to preferential share capital due to the tax benefits

associated with interest expenses (Cirera et al., 2021).

During the pandemic, the influx of precautionary savings led to changes in the capital structure of the
banking system, with banks reducing deposit rates in response to increased deposits (Levine et al., 2021;
Brodeur et al., 2021). This precautionary-savings channel played a dominant role in shaping deposit flows

during the pandemic, affecting the capital structure of the UK's banking system.
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Monetary policies implemented during the pandemic had a significant impact on the capital structure
of various industries, particularly banks (Mohammad, 2021). The study by Mohammad (2021) highlighted
the moderating role of monetary policy in capital structure decisions and identified unique methods em-

ployed by banks to determine their capital structure.

Cost of capital

The cost of capital is the minimum rate of return expected on the funds by its providers. As investment
levels, business productivity, and returns dropped during the pandemic, determining the cheapest source of
financing was a huge priority for many firms. At the same time, lenders evaluated the likelihood of getting
their money back, given the high levels of uncertainty that characterized the pandemic period, and the

majority of lenders increased the interest rates of the debts available (Criscuolo, 2021).

Haque (2021) investigates the implications of recession caused by COVID-19 and how it has impacted the capital structure
of publicly traded firms. The researchers conducted the study by developing a large sample of the firm-quarter
data for publicly traded firms. Using this data, they applied an LT model that built on previous observations
regarding equity in firms. According to the researchers, the probability decreased in most of the large firms
that were over-leveraged and in firms that were stressed even before COVUD-19. The study demonstrated
that COVID-19 led to a decline in capital markets, with cash flow declining by over 20%. In addition,
Khaki et al. (2020) stipulate that during this time, shareholders expected higher dividends due to higher

interest loans, consequently leading to a fall in share market prices.

Effect on the business environment

The COVID-19 pandemic disrupted the business environment, leading to increased borrowing and
debt-to-equity ratios for many firms (Haque, 2021; Griffith et al., 2020). However, the medical industry
experienced growth and improved debt-to-equity ratios due to high demand and favorable interest rates
(Brynjolfsson et al., 2020). Hospitality and travel companies faced challenges and turned to the corporate
bond market, which experienced increased spreads and decreased liquidity (Haddad et al., 2021). The Fed-

eral Reserve's intervention played a role in stabilizing the market (Haddad et al., 2021).
Expenditure on health

The COVID-19 pandemic had a devastating impact on humanity, causing labor shortages and mental
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health issues, which affected human capital in firms (Hirdinis, 2019; Naseem et al., 2019). Companies
incurred additional costs related to medical expenses and the hiring and training of new employees, leading
to a strain on their capital structure (Halling et al., 2020). To address these challenges, firms invested in
mental well-being and resorted to debt financing (Hirdinis, 2019). Mitigation measures aimed at improving

future earnings also influenced firms' capital structure (Halling et al., 2020).

Effect on productivity

The COVID-19 pandemic exacerbated the pre-existing productivity challenges in the UK, leading to
a decline in business performance (Naseem et al., 2019). Firms responded by investing in measures to boost
productivity, such as automation and worker motivation (Demirgiic-Kunt et al., 2020). The shift to online
platforms also required additional capital investment, with more flexible firms experiencing higher produc-
tivity compared to those reliant on brick-and-mortar operations (Zhang et al., 2021). These investments and
changes in operations impacted the capital structure of firms. Overall, the pandemic had a significant neg-

ative impact on the capital structure of UK firms, necessitating mitigation measures for recovery.
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2.6 Relationship between the epidemic and capital structure

The previous summary shows that the epidemic has not only impacted macro economies and micro
consumers, but also capital markets. The question remains: for companies, has the pandemic impacted their

capital structure? There is a small body of literature that addresses this question.

The impact of the COVID-19 outbreak on a company's capital structure can be divided into direct and
indirect effects. The impact of the COVID-19 outbreak on factors such as a company's earnings and gov-
ernance, among other things, can further alter its capital structure and can be described as an indirect effect
of the pandemic. In other words, the occurrence of the COVID-19 pandemic changed the performance and
debt levels of the company and affects the company's governance behaviors and board decisions. In this
regard, Rababah et al. (2020) analyzed the impact of the COVID-19 pandemic on the financial performance
of listed companies in China. They found that the pandemic has a negative impact on firm performance;
that said, the larger the size of the firm the smaller the shock created by the economic downturn that oc-
curred during the pandemic. Furthermore, it shows that the financial performance of the sectors and indus-
tries most affected by the pandemic (e.g., tourism, aviation, etc.) declined more than other sectors. The
findings of this study have broad implications for policy makers as it is clear that the government, banks,
regulators and central banks must join forces to address the financial and economic impact of the COVID-
19 crisis. Khatib & Nour (2021) selected a sample of 188 non-financial firms in the Malaysian market and
examined data from 2019-2020. They found that the coronavirus outbreak had an impact on all firm char-
acteristics, including firm performance, governance structure, dividends, liquidity, and leverage levels.
However, they also state that the differences before and after the outbreak were not significant. Meanwhile,
the study found a significant positive effect of board size on firm performance. However, after splitting the
sample on a yearly basis, we find that board size is not significant given the current uncertain period of the

crisis; by contrast, board diversity appears to significantly improve firm performance in times of crisis.

The direct impact of the COVID-19 pandemic on capital structure has also been verified by several
scholars. Mohd Azhari et al.(2022) chose to conduct a study using quarterly data from 2019 and 2020 in
Malaysia to explore the changes in the level of capital structure of Malaysian listed companies before and
after the pandemic. The results show that debt ceilings were higher during the novel coronavirus pandemic.
Both short-term debt and total debt decreased slightly during this time. However, there was a slight increase
in long-term debt. Therefore, this study suggests that the capital structure changed slightly during the pan-

demic. The study's findings suggest that independently of capital structure, indicators such as tangibility,
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liquidity, and firm size had an impact on the capital structure before and after the epidemic. The study found
that profitability had a significant impact on total debt both before and after the 2019 coronavirus crisis.
While firms with higher profits appear to have lower short-term debt during the coronavirus epidemic, they
were also more likely to have lower long-term debt during the epidemic. While growth firms tended to have
higher short-term and total debt during these periods, their long-term debt was not affected by potential
growth. Mohammad conducted a study based on unbalanced quarterly panel data for all commercial banks
in Pakistan from Q1 2016 to Q3 2021. The results indicate that due to the pro-cyclicality of capital, during
the beginning of the pandemic in 2019, banks preemptively reduced their capital and improved their capital
structure levels. The role of bank-specific variables in determining capital structure (e.g. profitability, size
and competition) diminished during this period. The evidence suggests that the central bank’s policy of
interest rate intervention was an important factor in capital structure decisions during COVID-19. At the
same time, macroeconomic shocks have significantly influenced banks' capital structure decisions beyond

what the banks were able to prepare for.

The COVID-19 epidemic caused a decline in revenue and an economic recession, during which Trinh
and Phuong (2016) identified three significant effects on the economy. First, when demand decreases, the
supply of products decreases sharply. Secondly, the reduction in foreign direct investment had an indirect
effect on domestic business funding. Finally, financial markets were severely affected by the cessation of
investment activity and changes in interest rates. As a result, some governments applied the same instru-
mental techniques used during the 2008 financial crisis to the current economic crisis brought about by the
COVID-19 pandemic (Quere & Weder, 2020). For example, special incentives, temporary redundancy as-
sistance and temporary credit guarantees were provided to affected businesses to ensure that banks could
meet the liquidity needs of businesses during the COVID-19 pandemic. Due to the negative impact of
COVID-19 on financial health, many companies, especially those that were highly leveraged, faced finan-
cial distress (Huang & Ye, 2021). Because debt financing is more readily available to low-leveraged and
profitable firms, they have greater financial flexibility. As firms' reliance on debt financing increases, they
will be exposed to greater risk. The lack of cash flow in these companies could lead to a liquidity crisis. As

a result, the COVID-19 pandemic has prompted companies to recapitalize their structures.

The existing foreign literature has extensively examined the impact of COVID-19 on firm leverage.
For example, Haque & Varghese (2021) show that capital growth was particularly strong for the firms most
affected by the epidemic, who typically realize their capital expansion needs through new bond issuance to
compensate for the cash flows that were lost due to the economic disruptions caused by the epidemic.
Huang & Ye (2021), on the other hand, find that in 2019 the businesses with weaker corporate liquidity or

solvency, as well as smaller listed companies, suffered relatively greater capital stress in the early stages of
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the crisis, at the start of the virus outbreak. During the epidemic, companies with debt above optimal levels

faced higher corporate risk, an effect that was more severe among companies with poor CSR performance.

Demirguc-Kunt et al. (2020) studied the impact of the global financial crisis on the capital structure of
75 countries, and they found evidence of deleveraging and reduced debt maturity, particularly for unlisted
firms, including SMEs and large unlisted firms. Leverage and debt maturities are falling in both developed
and developing economies, even in those countries that did not experience a financial crisis during the
pandemic. Deleveraging and maturity reductions have been particularly pronounced for unlisted companies,
including SMEs and large unlisted companies. For SMEs, the effects of leverage and debt maturities are
greater in countries with less efficient legal systems, weaker information-sharing mechanisms, less devel-

oped financial sectors, and more restricted access to banks.

Acharya and Steffen (2020) argue that the COVID-19 pandemic caused a daily decline in US credit
lines, triggering a corporate 'cash rush'. In the first phase of the crisis, which was characterized by extreme
caution and increased overall risk, the majority of firms reduced their bank credit lines and increased their
cash levels. In the second phase, following the adoption of stabilization policies, only the highest rated
companies turned to the capital markets to raise cash. In other words, distressed companies responded to

the crisis through a frantic rush to cash out.

Vo et al. (2021) explored changes to the speed of adjustment of firms' target leverage ratios under the
impact of the COVID-19 pandemic, using data on listed firms from several countries as a sample. They
found that the estimated rate at which the average firm converged to its target leverage ratio was at least a
few percentage points higher during the COVID-19 economic crisis than in the pre-COVID-19 period.
They argue that government intervention in the economies most affected by COVID-19 led to a significant
reduction in credit and increased the availability of credit to firms that decided to take on new debt. This
implies that firms in economies that were more affected by the pandemic may have decided to close the
leverage gap more quickly than firms in economies less affected by the pandemic. Nguyen et al. (2022)
used a database of 1,882 quarterly observations from 196 hotel firms in 30 countries from Q3 2018 to Q2
2021 to explore capital structure changes made by management in a sample of hotel companies to maintain
financial stability and resilience during the unpredictable COVID-19 pandemic. During this period of crisis,
low debt capital structures mitigated the negative impact of the pandemic on the financial stability of hotel
companies, especially the negative impact of government restrictions on domestic and international travel.
Hotel companies with less long-term debt were more financially stable and more resilient during the pan-

demic.
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2.7 Research hypotheses

Abusiness’s capital structure is the main financial expression of the company and represents the source
of financing for its operations and investment activities. When an epidemic occurs, a company's profits fall,

its level of performance decreases, and the company has to adjust its capital structure to stay afloat.

Based on the existing theories of capital structure (information asymmetry theory, agency theory,
trade-off theory, etc.), because the cost of debt financing is lower than the cost of intra-firm financing (Jen-
sen & Meckling, 1976), listed companies typically choose debt financing for capital expansion when no
funds are immediately available (Brealey et al., 2018). The right capital structure helps to ensure the stable

growth of the company.

The profitability of a firm refers to the amount of profit earned in a given period of time. Current
theoretical and empirical research by scholars has not reached a uniform conclusion on the impact of cor-
porate profitability on a business’s capital structure. The trade-off theory suggests that in choosing the op-
timal capital structure, firms usually weigh the benefits against the costs of financial distress to maximise
the firm’s value. The more profitable a firm is, the lower the potential distress costs. The preference theory
of financing suggests that the priority of a firm's financing decisions is internal financing. This theory indi-
cates that the more profitable a firm is, the more likely it is to use its retained earnings to fund itself first;
meanwhile, less profitable firms must rely on external finance to fund themselves due to insufficient internal
funding. Under this theory, profitability is considered to be negatively related to capital structure. On the
other hand, if a firm's access to financing allows the firm to use financial leverage to generate more revenue,
then profitability is positively correlated with capital structure. The signaling theory school of thought sug-
gests that information asymmetry between management and external investors leads external investors to
believe that a higher debt ratio will lead to greater profitability. When the profitability of a company in-
creases, the capital market will look favorably on the company's overall potential to grow. As a result,
investors in the capital market are more likely to fund the company through equity issuance, which favors

equity financing. In this case, the gearing ratio may decrease as the profitability of the enterprise increases.

Based on this, the first hypothesis in this paper is that

H1: Profitability has a negative relationship with corporate capital structure

A strong level of liquidity indicates that a business has a high level of solvency. An enterprise with
strong solvency has a fast turnover of funds, so for SMEs, debt repayment is generally based on short-term

debt. This allows a business to maintain stable operations and reduce financial risk. An enterprise in this
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situation can maintain a high credit rating and creditors are willing to lend more funds to the enterprise,
creating a virtuous cycle of capital movement. When a firm’s level of debt is relatively low and shows a
lower level of gearing, the rise in asset liquidity of an enterprise will be accompanied by an accumulation
of assets. The more liquid an enterprise’s assets are, the more working capital the enterprise will be able to
generate to meet its operational needs. As a result, the business will require less external financing and

gearing will be lower.

Based on this, the paper proposes a second hypothesis.

H2: The level of liquidity negatively impacts the capital structure of the firm

According to the theory of preferential financing, firms with high levels of cash flow are more inclined
to use internal financing and less willing to use debt financing. Anderson & Carverhill (2012) constructed
a dynamic model of firm decision making and concluded that a firm's cash holdings are closely related to
its recapitalization. John et al. (2012) further found that the rate of recapitalization is negatively related to
a firm's expected cash holdings and positively related to excess cash holdings. Faulkender et al. (2012) state
that a firm's cash flow position affects its rate of recapitalization, and that when cash flow is positive or
negative, a firm chooses to finance or allocate funds in ways that it can effectively recapitalize. The cost of
recapitalization is effectively borne by the firm's activities, such as financing or allocation of funds, to
maintain normal operations. Dang et al. (2014) argue that a firm's cash flow level changes the firm's capital
structure, and when a firm has a large capital shortfall, it adjusts its capital structure more quickly. Therefore,
firms with high levels of cash flow tend to use internal funds for financing. It is only when the level of cash
flow is low that firms will engage in external financing. Therefore, a company’s level of cash flow nega-

tively impacts its capital structure.

H3: The cash flow level negatively impacts the firm's capital structure.

In times of tight liquidity, debt can become a source of funding that firms can rely on to cover operating
expenses and survive at a lower cost (Sudarsanam & Li, 2001). Firms in crisis periods choose strategies
such as business, asset, management, and financial restructuring to recover. Firms that were more severely
affected by the pandemic could obtain additional cash flows through new bond issues to compensate for
the economic damage caused by the pandemic (Haque & Varghese, 2021). However, debt financing in-
cludes the obligation to pay interest and principal (Brealey et al., 2018). In difficult times when a company's
revenues are falling sharply, such obligations can become a burden, eroding profits, and pushing the com-
pany into more financial difficulties. High leverage can increase a company's business risk and likelihood

of insolvency, and harm its performance and growth after recovery (ElBannan, 2021). An increase in a
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company's gearing can cause a decrease in profitability (Booth et al., 2001; Tifow & Sayilir, 2015). There
is a negative relationship between financial leverage and shareholder value, which indicates that the cost of
debt financing is higher than the benefit for Vietnamese firms; moreover, only companies with low leverage
are likely to create value for shareholders (Vo & Ellis, 2017). High leverage also increases the share price

volatility of a company's share price, thus increasing the level of risk for the company (Nenu et al., 2018).

Taken together, we can see that after an epidemic, companies severely affected by the epidemic will
choose external financing methods such as issuing debt and borrowing to compensate for the impact of the
epidemic on the company's cash flow, thus increasing the company's gearing. At the same time, some com-
panies will also take into account the fact that increased indebtedness leads to increased risk for the com-
pany, which is doubled by the increased level of risk faced by the companies due to the epidemic itself;
therefore, they will also maintain a low level of gearing. Ultimately, the impact of an epidemic on a com-
pany's debt ratio is related to the severity of the epidemic’s impact on the company. When a firm suffers a
severe cash flow crisis due to an epidemic, it will have to choose to increase its leverage to help hold it over
through the crisis. The COVID-19 pandemic was a major public health event for global companies, and it
had a significant impact on both nations and businesses. Its impact was not only deep but also long lasting;
therefore, many UK companies had to make the choice to increase their gearing in order to weather the

crisis.

Profitability is the ability of a company to make a profit from its business operations. Profit is a matter
of concern to all sectors within and outside a company and is essential to the survival of the company. It is
the most important indicator of a company's competitiveness. The profitability of a company is the key to
financial research and evaluation. Firms with higher profitability reduce the level of financial leverage and
capital structure (Chen et al.,2019). Leverage is negatively related to measures of profitability. Conversely,
we find a positive cross-sectional correlation between profitability and leverage when firms are at or near
their optimal leverage level (Danis et al., 2012). D'Amato (2021) suggests that profitability plays a mediat-
ing role in the relationship between intellectual capital and financial leverage. In other words, profitability
can influence the level of financial leverage and the level of corporate risk by increasing intellectual capital.
D’Amato also states that an increase in profitability implies that corporate income is stable, which helps to

reduce corporate risk and achieve stable corporate growth.

Therefore, the coronavirus pandemic will change the impact of corporate profitability on capital struc-
ture. Specifically, we hypothesize that firms' profitability will decrease after the pandemic, and under these
conditions, the increase in profitability will have a more significant effect on the decrease in capital struc-

ture.
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Companies with high profitability can have a low level of corporate risk and stability; therefore, the
capital structure will change to a lesser extent in the event of an epidemic. In addition, profitability can also
influence the amount of intellectual capital and level of innovation present in a company, enabling it to
weather a crisis by means other than just financing. In other words, the better the profitability of the firm,
the less the impact of the pandemic on its capital structure. Based on this, this paper proposes its fourth

hypothesis:

H4: The negative impact of profitability on capital structure was more significant after the out-

break compared to before the outbreak.

Audretsch & Elston (2002) examined German firms of various sizes in the last two decades after 1970,
focusing on the liquidity constraints of firms and their investment behavior. Medium-sized firms were found
to have higher liquidity constraints on investment and were advised to lower their liquidity constraints to
improve the efficiency of their business operations. When some firms followed Audretsch & Elston’s advice,
the results showed that they improved their performance and market competitiveness, which helped them
to expand their access to capital. Adequate and stable levels of liquidity can ensure the normal production
and operation activities of a company, and it is important to consider whether the liquidity needs of the
assets are met before considering the profitability of the assets (Hakeem & Bambale,, 2016). To completely
solve the problem of liquidity risk, companies must optimize their capital structure. Management should
strengthen their knowledge of liquidity management and set aside sufficient funds to prevent their company
from being unable to pay their debts on time. Company management should also determine the optimal
amount of cash holdings and optimize the efficiency of capital use, so as to truly improve corporate perfor-

mance (Brunnermeier& Yogo, 2009).

Taken together, after an epidemic, the profitability of firms decreases, their level of liquidity decreases,
and the effect of liquidity on the capital structure of firms becomes greater. In other words, liquidity be-

comes more of a disincentive to capital structure after an epidemic.

Based on this, this paper proposes its fifth hypothesis:

HS: The negative impact of liquidity on capital structure was greater after the epidemic com-

pared to before the epidemic.

Companies with higher free cash flow will have more opportunities to invest or are more likely to pay
dividends. Thus, we believe that companies with higher free cash flow are more likely to recapitalize their

businesses, and we can assume that companies with higher cash flow will have less recapitalization costs,
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i.e. they will recapitalize faster. Meanwhile, companies with medium free cash flow will have less ability
to recapitalize, because the cost of recapitalization is greater for them. A company with low free cash flow
may face a need for financing. In order to maintain its day-to-day operations, a company with low free cash
flow will have to raise external financing to meet its increased cash flow requirements, and changes in cash
flow will directly lead to changes in its capital structure. By contrast, a company with medium free cash
flow does not urgently require financing, so it lacks the incentive to acquire greater cash flow through
external financing. Epidemic conditions change the degree of influence that cash flow has on a company's
capital structure; specifically, after an epidemic, the cost of external financing increases and firms prefer to
use internal financing to fund financing increases if they have sufficient internal cash flow. Therefore, the

degree of influence of cash flow on capital structure becomes greater.

Based on this, this paper proposes its sixth hypothesis:

H6: The negative impact of cash flow on capital structure was greater after the outbreak com-

pared to before the outbreak.
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Chapter 3 Methodology
3.1 Description of variables

3.1.1 Capital structure

The explanatory variable in this paper is capital structure, which is measured in terms of 2 dimensions:

overall debt level and debt structure.

The gearing ratio is utilized to represent the overall level of debt of the company, i.e., the overall level
of the capital structure. Specifically, total debt/total assets is used. According to trade-off theory, there are
both tax-shield benefits and insolvency risks associated with debt financing. At low levels of gearing, the
marginal tax shield benefit is greater than the marginal cost of insolvency as debt increases, at which point
the value of the firm increases with the increase in debt. When debt reaches a certain size and continues to
increase, the marginal cost of insolvency will be greater than the marginal tax shield benefit, at which point
additional debt financing will reduce the value of an enterprise. Only when the marginal tax shield benefit
is equal to the marginal cost of insolvency can the value of an enterprise be maximized with an increase in

debt.

Current liabilities are the primary components of a company's capital and can maintain capital liquidity
while reducing the cost of financing. According to the maturity structure of debt, there should be a reason-
able mix of debt maturities to maximize the reduction of costs and risks to the business. High current debt
ratios can cause companies to experience greater repayment pressure in the short term, and so the presence
of excessive current debt ratios over the long term can create liquidity problems for companies and can
even cause debt crises in severe cases, while the opposite is true for long-term debt. According to the rele-
vant literature, there is either no significant correlation or a negative correlation between company perfor-
mance and current liabilities. Short-term debt is generally required to be repaid within one year, so the
higher the short-term debt ratio, the greater the repayment pressure on the company. Long-term debt has a
longer debt maturity structure, which can effectively reduce the repayment pressure on the company and

make effective use of financial leverage.

3.1.2 Epidemic

The sudden outbreak of COVID-19 that swept the world in late 2019 has attracted a great deal of

attention and research from academics. With regard to the impact of the COVID-19 outbreak on capital
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markets, there have been a variety of effects. The pandemic had an impact on both the UK stock market
and the capital structure of listed companies. As accurate indicators of the severity of the pandemic in the

UK are not available, a dummy variable is used, 2020 and beyond as 1, to represent the pandemic variable.

3.1.3 Explanatory variables

The profitability (ROA) of a company represents its performance and growth. The higher the profita-
bility of a company, the lower its level of borrowing and debt, and therefore the lower its gearing ratio. For

profitability, return on total assets is used as a proxy, which is calculated as net profit/assets.

The current ratio (LIQ) has been chosen as a proxy for solvency. The current ratio is calculated as
current assets/current liabilities, meaning the ability of current assets to be realized and used to repay debts
before the short-term debt repayment date. It is generally accepted that a ratio of 2 is optimal, i.e. current

assets are twice as large as short-term debt, ensuring that the company's short-term debt can be fully repaid.

The level of cash flow (CF) determines the degree of financing constraint to which a firm is subject
and thus affects the size and level of its loans. This paper uses the ratio of cash flow from operating activities

to assets to represent the total level of cash flow.

3.1.4 Control variables

In addition, a range of variables have been selected as control variables in this paper, including firm

size, growth capacity, and other firm financial indicators. The specific indicators were selected as follows:

Size (SIZE) represents the total size of the firm; the larger the firm, the higher the level of financing
available from the capital market, which will affect the level of the firm’s capital structure. This paper uses
year-end assets to represent the size of the firm. Size tends to reflect the overall strength of the firm and is
beneficial to the firm in forming a good market reputation and easily raising funds through acquiring debt.
Empirically, there exists a positive correlation between firm size and the capacity to obtain higher levels of

borrowing, which in turn leads to elevated levels of capital structure.

Growth (GRO) represents the growth prospects of a company. The core measure of a company's ability
to grow is the size of its enterprise value. This paper takes business size at its primary lens of analysis; in
light of this, it is proposed to use the growth rate of operating revenue as an expression of growth. In view
of the pronounced growth prospects associated with firms of larger scale, their heightened need for financ-

ing aimed at facilitating corporate development necessitates a greater reliance on debt financing, thereby
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leading to an expansion in their capital structure levels.

Tangible assets ratio (TANG) represents the value of a company's secured assets, determined by the
value of its collateralisable assets available for credit. The ratio of fixed assets to total assets is utilized to
represent the tangible assets ratio. The ratio of tangible assets indicates a firm's asset structure, reflecting
the extent of fixed assets held by the company. This factor plays a significant role in influencing the firm's
capital structure. A higher proportion of tangible assets implies a greater allocation of resources towards

fixed assets, which may have implications for the firm's overall capital structure.

Non-debt tax shield (NDTS) refers to expenses other than interest on debt, such as depreciation and
tax loss deferral. There is a negative correlation between NDTS and the level of debt. Non-debt tax shields
are deductible against corporate income tax and depreciation against tax is currently the main tax deduction
available to listed companies. This type of non-debt tax shelter does not create the risk of being unable to
pay a debt when it is due. Companies with significant non-debt tax shields utilize less debt than companies
without non-debt tax shields, and non-debt tax shields can be used as a substitute for debt, reducing the
company's tax liability. This paper uses the ratio of depreciation of fixed assets to total assets to represent
the level of non-debt tax shields. The non-debt tax shield, which signifies the level of tax benefits derived
from sources other than debt, has a notable impact on a firm's capital structure. A higher non-debt tax shield
indicates a greater tax burden borne by the company, prompting it to resort to increased borrowing to miti-
gate its debt obligations. As a result, the non-debt tax shield has a consequential influence on the firm's

overall capital structure levels.
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In addition, we have used industry and year variables as control variables.

The variables in this paper are specified in the following table:

Table 1 Variable definition table

Type Meaning Abbr. Description
lained vari Debt levels TD Total liabilities/total assets
Exp 2];1; s vatl- Long-term debt ratio LGTD Long-term liabilities/total assets
Short-term debt ratio SGTD Current liabilities/total assets
Profitability ROA Net profit/assets
Explanatory Liquidity LIQ Current assets/?urrent.11.al.3111t1es
variables Cash flow CF Cash flow from operating activities/total assets
Covid-19 COVID Dummy variable, 1 for 2020 and beyond, 0 for oth-
erwise
Development Growth Revenue Growth Rate
Control varia- Proportlzci);lsgtt;tanglble TANG Fixed Assets / Total Assets
bles The scale of enterprise Size Log of assets at the end of the year
Non-debt tax shield NDTS Depreciation of fixed assets/total assets

Data source:
Data obtained from WRDS.

3.2 Model description

To test the impact of profitability, cash flow, and liquidity on capital structure, respectively. This paper

constructs a model as follows.
Structure;; = a + B Ability;, + B,SIZE;; + B3GRO; + [4,TANG;: + fsNDTS; + pi + 6¢ + €;¢

Where Structure;; refers to the capital structure variable, denoted TD LGTD SGTD in this paper,
anda refers to the intercept term, andg;; refers to the random error term; f3; is the coefficient of Ability;;,

and Ability;, refers respectively to variables of ROA, LIQ, and CF. y; refers to individual fixed effects. &,

refers to time fixed effects.

When £; > 0, it indicates Ability increases, the firm's level of capital structure increases; when f; <

0, it means that Ability increases, the level of the firm's capital structure decreases.
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This paper constructs a regression model to test the relationship between the epidemic, the firm's op-

erating capacity (profitability, cash flow, liquidity), and capital structure.

Structure;; = a + [, Ability;, + yAbility;, x COVID, + B,SIZE;; + B3GRO;;

Where Structrue;; refers to the capital structure variable, denoted TD LGTD SGTD in this paper, and
a refers to the intercept term, and &;; refers to the random error term; 3, is the coefficient of Ability;;, and
Ability;, refers respectively to variables of ROA, LIQ, and CF. y; refers to individual fixed effects. §; re-
fers to time fixed effects. When y < 0 when, it means that after the epidemic, the Ability;; becomes
smaller for the capital structure; when y > 0, it means that after the epidemic Ability;, to the extent of the

impact on the capital structure becomes greater.

3.3 Data analysis

3.3.1 Data sources

In this paper, UK listed companies from the period of 2015-2021 were selected as the sample for this
study.

To ensure that the sample data were sufficiently accurate and to avoid the adverse effects of anomalous

samples on the findings of this study, the sample data were screened according to the following criteria.

(1) Data on financial and insurance-related companies were removed. This type of company is not
representative of the total economy, as their main business is loans, insurance, refinancing, etc. The manner
these companies account for costs is obviously different from that of other enterprises, so we have removed

them from the sample to ensure the uniformity of the study population.
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(2) Delete extreme values with a sample of firms with missing data.

All continuous variables were Winsorized at the 1% level to eliminate the possible influence of ex-
treme values on the results. The initial data processing was performed using Excel, and the descriptive
statistics and multiple regression results were acquired using the statistical software STATA15.0. After pro-
cessing, a valid sample of 7,155 observations was obtained from a total of 1,235 companies. The relative
richness of this data ensures its authenticity. The data for this paper were obtained from the Compustat

database.

3.3.2 Panel data model

In economics research and in practical applications, we often need to analyse a combination of cross-
sectional and time-series data. In this paper, cross-sectional data refers to 7,155 observations from 1,235
companies and the time series extends from 2015 to 2021. In general, we refer to data that contain both
cross-sectional and time-series information as panel data. In addition to this, multiple linear regression
requires that the model be set up without bias and given that many of the factors affecting capital structure
such as firms' strategic plans and competition for control are often unavailable to us, omission of these
variables can lead to biased model setting. Panel data models, however, can overcome this drawback when
conducting multiple linear regression by controlling for unobserved factors. Therefore, using a panel data

model to study the factors influencing capital structure can produce more accurate results.
Panel data models are generally defined as.

where N is the number of individuals in the panel data, T is the length of time in the panel data, y are
the explanatory variables, a is the intercept term, X;, is the column vector of explanatory variables of order

kx1, g is the column vector of regression coefficients of order kx1, and y;; is the random error term.

First, the Hausman Test was applied to determine whether the form of the effect was fixed or random.
The original hypothesis for the Hausman Test was that individual effects in the random-effects model were

not correlated with the explanatory variables.
This is followed by the determination of the form of the model, which consists of three forms:

Form I: Variable coefficient model.y, = a; + x;8, + g,
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Form II: Variable coefficient model.y, = m + x;,8 + a; + ,

Form III: Variable coefficient model.y, = a + x;f + u,

An F-test was applied to determine the form of the model; the original hypothesis was as follows:

Hy:py = B2 = =Py
Hz:al = az = e = aN
Adjudication rules.

Accepting hypothesis H2 results in a constant parameter model (Model 3), which results in the test

being completed.

If hypothesis H2 is rejected, then test hypothesis H1. If H1 is accepted, then the model is a variable
intercept model (Model 2). If H1 is rejected, then the model is a variable parameter model (Model 1).

For the calculation of the F statistic for hypothesis testing, the sums of the squares of the residuals
estimated for the variable parameter model, the variable intercept model, and the constant parameter model

are denoted as S1, S2 and S3, respectively, and the F statistic is calculated as follows:

(S3 =S1)/IIN-D(k+1)]

F = S J/INT— NGk + D]

F[(N — 1)(k + 1), N(T =k — 1)]

(52 = 51)/[(N — k]
~ S,/INT = N(k + 1)]

F, F[(N — Dk, N(T — k — 1)]

The F-statistic is calculated from S1, S2, and S3, and a judgment is made by comparing it with the

corresponding critical value, which in turn determines the form of the model.

3.3.3 Description

The type of data used in the dissertation is unbalanced panel data obtained from UK listed companies
between 2015 and 2021, which means that in every financial year, the number of observations is not the
same. According to Hsiao (2014), panel data can be defined as a type of data set in which an individual In

examining the relationship between corporate profitability, the ability to pay debt, cash flow, and capital
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structure using panel data, previous studies have utilized different techniques, ranging between pooled Or-
dinary Least Squares (OLS) models (Coles et al., 2008; Haniffa and Hudaib, 2006), fixed-effects models
(Essen et al., 2013; Smith et al, 2006) and random-effect models (Malik and Makhdoom ,2016; Orazalin et
al.,2016).

The proponents of the pooled OLS model argue that profitability and debt paying ability should be
considered exogenous rather than endogenous. Furthermore, Coles et al., (2008) believe that the fixed-
effect model is unsuitable because most of the variation between companies occurs in the cross-section
rather than the time series. However, in analyzing panel data sets, the most commonly used analysis tech-
niques are the fixed-effects regression model and the random-effects regression model, as those techniques
are capable of providing more accurate and consistent estimations for panel data sets (Hsiao, 2014). To
determine which data analysis technique should be adopted to analyze the panel data in this paper, the
Hausman test will be run. This test is conducted to determine whether the panel data analysis will be more
accurate to be analyzed using a fixed-effects model or random-effect models. If the null hypothesis is re-

jected (p-value <0.05), the random-effects model will be preferable.

To conclude, the data used in this dissertation is collected from the financial years 2015 to 2021 and
is therefore considered a panel data set. The variables that are included in the model are divided into de-
pendent variables, independent variables, and control variables, including dummy variables to account for
the effects of the COVID-19 pandemic. Hausman tests will be conducted to determine which regression

analysis model will be most appropriate for analyzing the panel data in this dissertation.

Although fixed-effects models for panel data are now widely recognized as powerful tools for data
analysis, there are a lot of limitations of these models, such as low statistical power, limited external validity,
restricted time periods, measurement error, time invariance, undefined variables, and unobserved heteroge-
neity (Hill et al.,2020). But presently, it’s still the best choice in panel data. In future research, other regres-

sion models can be utilized to modify it.
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Chapter 4 Analysis of data and results

4.1 Descriptive statistics

Scholars tend to prefer the concept of capital structure in a narrow sense. However, in view of the
actual situation in the United Kingdom, the listed companies in the UK generally have a high short-term
debt ratio. Although short-term debt is predominant in financing, there also exists a common practice of
using short-term debt to return long-term borrowing. This phenomenon means that the actual use of short-
term borrowing is the same as long-term borrowing. Therefore, when conducting practical studies most
scholars adopt the definition of capital structure in a broad sense. After collating the capital structure char-
acteristics of UK companies, this study finds that the average value of the capital debt ratio of enterprises
is 0.528, the average value of the long-term debt ratio is 0.156, and the average value of the short-term debt
ratio is 0.298. The long-term debt ratio of enterprises overall is low, with some enterprises having a long-
term debt ratio as low as 0. Among the specific factors that can be used to measure capital structure, indi-
cators such as the shareholders' equity ratio, asset-liability ratio and capital debt ratio can be used. In this
paper, the asset-liability ratio is used as an indicator of the capital structure of UK listed companies; the

long-term debt ratio and short-term debt ratio are also used as a proxy for capital structure.

Table 2 Table of descriptive statistics

Variable N mean sd min median max
TD 7155 0.528 0.262 0.0110 0.521 2.067
LGTD 7155 0.156 0.157 0 0.124 0.854
SGTD 7155 0.298 0.193 0.00700 0.259 1.549
COVID 7155 0.291 0.454 0 0 1

SIZE 7155 6.368 3.056 -4.269 6.137 18.03
ROA 7155 -0.0170 0.233 -1.936 0.0320 0.320
GRO 7155 0.170 0.767 -1 0.0560 6.455
TANG 7155 0.761 0.223 0.0550 0.822 1

LIQ 7155 2.152 2911 0.0980 1.429 32.05
CF 7155 0.0480 0.184 -1.495 0.0760 0.400
NDTS 7155 0.0310 0.0290 0 0.0230 0.439

Notes: The table reports the number of observations (N), mean value (mean), standard deviations (sd), median value (median), mini-

mum value (min) and maximum value (max).
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The overall gearing ratio has a mean value of 0.528, a minimum value of 0.011 and a maximum value
of 2.067, with a standard deviation of 0.262. The standard deviation is at a relatively low level, indicating
that the overall debt level of UK listed companies is balanced, and their financial position is sound, sug-
gesting that the sample in this paper is representative. The mean value of the long-term debt ratio is 0.156
and the mean value of the short-term debt ratio is 0.298, indicating that the short-term debt ratio is compar-
atively greater than that of the long-term debt ratio. The epidemic mean was 0.291, indicating that 29.1%
of the sample was post-epidemic. The mean value of firm size is 6.368. The mean value of profitability is
-0.017, indicating that UK listed companies were not profitable. The mean value of revenue growth is 0.17,
which is greater than 0, indicating that UK companies have positive growth potential. The mean value of
the tangible assets’ ratio was 0.761, indicating a high level of tangible assets among UK companies. The
mean value of the current ratio is 2.152. The mean value of cash flow is 0.048. The mean value of the non-

debt tax shield is 0.031, indicating a low level of non-debt tax shield among UK companies.

Table 3 Capital structure industry distribution table

Industry N Percent TD LGTD SGTD
agriculture, mining 1,038 14.51 0.4658 0.1264 0.2556
manufacturing 2,848 39.8 0.4929 0.1414 0.2679
technology 796 11.13 0.4677 0.1000 0.3262
transportation 297 4.15 0.6685 0.2396 0.3361
consumption 237 3.31 0.7020 0.2728 0.3389
utilities 241 3.37 0.6651 0.2576 0.2816
whose sale and retail 808 11.29 0.5897 0.1894 0.3418
service 821 11.47 0.5837 0.1676 0.3659
other 69 0.96 0.5722 0.1712 0.2745

Notes: This table represents mean capital structure in different industries

In terms of industry distribution, manufacturing industries make up the largest share of UK companies
with 2,848 samples, or 39.18, followed by the agriculture and service industries. In terms of total gearing
distribution, companies in the consumer sector have the highest gearing levels, followed by the public sector;
the technology sector has the lowest gearing levels. In terms of long-term gearing, the consumer and public
sectors had higher levels of long-term gearing, while the service sector had higher levels of short-term

gearing.
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The distribution across sectors shows that different sectors exhibit differing debt levels and structures.

Table 4 Annual distribution of capital structure

fyear N Percent TD LGTD SGTD
2015 955 13.35 0.5169 0.1425 0.2932
2016 980 13.7 0.5205 0.1371 0.3001
2017 1,018 14.23 0.5088 0.1354 0.2965
2018 1,051 14.69 0.5164 0.1344 0.3077
2019 1,068 14.93 0.5427 0.1731 0.3000
2020 1,066 14.9 0.5549 0.1882 0.2930
2021 1,017 14.21 0.5351 0.1756 0.2944

Notes: This table represents mean capital structure in different years.

In terms of annual distribution, the gearing ratio averaged 0.5189 in 2015 and reached 0.5549 in 2020,
revealing an upward trend, but fell to 0.5351 in 2021. The long-term debt ratio was 0.1425 in 2015 and
0.1882 in 2020, which also represents an increasing trend. Short-term debt ratios have not changed signif-

icantly since 2015.
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In order to fully compare the differences in variables before and after the pandemic, we grouped the
variables by pre- and post-pandemic descriptive statistics and performed mean difference tests with the

following results:

Table 5 Table of differences in mean values before and after the outbreak

Varia- pre-crisis post-crisis
bles N Mean N Mean MeanDiff
TD 5072 0.521 2083 0.545 -0.024%**
LGTD 5072 0.145 2083 0.182 -0.037%**
SGTD 5072 0.300 2083 0.294 0.006
SIZE 5072 6.317 2083 6.491 -0.174%*
ROA 5072 -0.0160 2083 -0.0200 0.004
GRO 5072 0.168 2083 0.174 -0.005
TANG 5072 0.756 2083 0.773 -0.017%**
LIQ 5072 2.145 2083 2.168 -0.023
CF 5072 0.0430 2083 0.0590 -0.015%**
NDTS 5072 0.0280 2083 0.0360 -0.008***

Notes:This table represents the difference between two groups (pre-crisis, post-crisis), where we show the number of observations (N)
and mean value (mean) in different groups. Meandiff is the mean difference between those two groups, and differences are tested using a two-

tailed t-test, for which *** ** and * denote statistical significance levels at the 1%, 5%, and 10% levels, respectively.

It can be seen that the TD has a mean epidemic monetary value of 0.521 and a mean value of 0.545
after the COVID-19 outbreak, with a difference of -0.024, the difference being significant at the 1% level
of significance and coefficient. This indicates that the level of gearing is significantly greater after the epi-
demic than before the epidemic. Long-term debt ratio (LGTD) has a mean epidemic monetary value of
0.145 and a mean value of 0.294 after the epidemic, with a difference of -0.037, the difference being sig-
nificant at the 1% level of significance and coefficient. This indicates that the level of the long-term debt
ratio is significantly greater after the epidemic than before the epidemic. The mean value of enterprise size
(SIZE) was 6.317 in the pre-epidemic period and 6.461 in the post-epidemic period, with a difference of -
0.174, which is significant at the 1% level of significance and coefficient. This indicates that the size of
enterprises was significantly larger in the post-epidemic period than in the pre-epidemic period. Tangible
assets ratio (TANG) has a mean epidemic monetary value of 0.756 and a mean value of 0.773 in the post-
COVID period, with a difference of -0.017, the difference being significant at the 1% level of significance
and coefficient. This indicates that the proportion of tangible assets is significantly larger in the post-epi-

demic period than in the pre-epidemic period. The non-debt tax shield (NDTS) of the epidemic monetary
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mean is 0.0280, and the post-epidemic mean is 0.0360, with a difference of -0.008; the difference is signif-
icant at the 1% level of significance and coefficient. This indicates that the non-debt tax shield is signifi-

cantly greater post-epidemic than it was before the epidemic.

The SGTD indicator had a mean value of 0.3 before the epidemic and a mean value of 0.294 after the
epidemic. The difference was not significant, indicating that there was not a significant change in short-
term debt ratio before and after the epidemic. Similarly, it can be seen that the ROA/GRO LIQ also did not

differ significantly before and after the epidemic.

4.2 Correlation analysis

Multicollinearity is a common problem in econometric analysis. It refers to the fact that high or exact
correlation between the explanatory variables of a linear regression model can lead to distortion of the
model, mainly in the form of a certain consistency in the trends of certain explanatory or control variables
in the model. In particular, the problem of multicollinearity is inevitable when most of the control variables
are corporate financial indicators. In order to circumvent the impact of multicollinearity on the accuracy of
the estimates of the regression coefficients and their standard errors, correlation analysis between the vari-
ables is required. In this paper, the Pearson correlation coefficient test was conducted, and its correlation

coefficient matrix is as follows.

Table 6 Correlation analysis

TD LGTD SGTD COVID SIZE ROA GRO TANG LIQ CF NDTS

TD 1
LGTD 0.614%** 1

SGTD 0.691*** -0.033 %% 1
COVID 0.04 ] *** 0.107%** -0.0140 1
SIZE 0.225%** 0.320%** -0.0877%* 0.026** 1
ROA -0.149%%* 0.002 -0.22 ]k -0.007 0.369%** 1
GRO -0.089%** -0.07 1% -0.049%%* 0.003 -0.119%** -0.088** 1
TANG 0.0170 -0.096%** 0.088*** 0.034%** -0.038** -0.0377%* -0.005 1
LIQ -0.440%** -0.219%** -0.358%* 0.004 -0.234 %% -0.050%** 0.057%** 0.197%** 1
CF -0.038** 0.072%** -0.129%%* 0.038%** 0.355%** 0.802%** 0.2k -0.069%** -0.139%%* 1
NDTS 0.20] *** 0.257** 0.048%** 0.12]%** 0.066%** 0. 11 3%%* -0.055%** 0.248%** -0.150%** 0.066%** 1

Notes:This table represents the correlation of our variables, ***, ** and * denote statistical significance levels at the 1%, 5%, and 10%

levels, respectively.

It can be seen that the epidemic is significantly and positively correlated with TD with a correlation
coefficient of 0.041; the epidemic is significantly and positively correlated with LGTD with a correlation
coefficient of 0.107; and the epidemic is not significantly correlated with the short-term debt ratio SGTD.
This indicates that the overall debt ratio and long-term debt ratio of enterprises increased significantly after

the epidemic. Among the control variables, enterprise size was significantly and positively correlated with
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TD, indicating that the larger the size of the enterprise, the higher the overall debt ratio level. Profitability
(ROA), growth capacity (GRO), current ratio, and TD were all significantly negatively correlated, indicat-

ing that an increase in profitability/GRO LIQ can significantly increase the overall debt ratio level of a firm.

Firm size, cash flow level, and non-debt tax shield are significantly and positively correlated with
LGTD, indicating that larger firms, firms with higher cash flow levels, and firms with higher non-debt tax
shields have higher levels of long-term debt ratios. Development capacity, tangible assets ratio and current

ratio indicators are significantly and negatively correlated with LGTD.

Firm size, ROA, GRO, LIQ, and CF indicate that SGT is significantly negatively correlated, indicating
that for short-term debt ratios and increases in firm size, ROA, GRO, LIQ, and CF all reduce the overall

level of short-term debt ratios.

Based on the findings of Salmeron et al. (2020), the presence of multicollinearity can result in a lack
of consistency between the statistical significance of individual independent variables and the overall sig-
nificance of the model. Generally speaking, within the interval of absolute values of correlation coefficients
[0, 1], with 0.3, 0.5 and 0.8 as segmentation points, the correlation between two variables can be classified
into four cases: weak correlation, low correlation, significant correlation and high correlation. The higher
the absolute value of the correlation coefficient, the higher the correlation between the variables. The results
of the correlation coefficient matrix show that the correlation coefficients of the vast majority of the varia-
bles are significant at the 1% level of significance. The correlation coefficient between CF and ROA is as
high as 0.802 and significant at the 1% level of significance, indicating that the alternative explanatory
variables that are intended to be used for robustness testing are appropriately and robustly selected, while
the correlation coefficients of the explanatory variables and each of the control variables are low, indicating
that the selection of these variables is reasonable. To ensure that the possible effects of multicollinearity are
excluded, VIF multicollinearity tests were conducted for each of the main variables in this paper. The results

are shown in the following table:
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Table 7 VIF test

Variable VIF 1/VIF
ROA 3.19 0.313797
CF 3.12 0.32035
SIZE 1.24 0.804074
NDTS 1.23 0.810299
LIQ 1.15 0.866185
TANG 1.15 0.871109
GRO 1.02 0.975859
COVID 1.02 0.982117

Mean VIF 1.64

Notes: This table represents the VIF test

The VIF values (Variance Inflation Factor) for each of the variables are shown below. From this it can
be seen that the maximum value of VIF for each variable is 3.19, the minimum value is 1.02 and the mean
value is 1.64. Since all of these values are less than 10, it can be assumed that there is no serious co-linearity
between the variables. This means that the possibility of serious multicollinearity between the variables is

low, and it is appropriate to use these variables for multiple regression analysis.

4.3 Regression analysis

The data sample used in this paper is a short panel of unbalanced data with a short time (T) and a large
number of individuals (N). In this paper, individual fixed effects are used for regression and heteroskedas-

ticity is treated by clustering robust standard errors.
4.3.1 Profitability and capital structure
As this paper uses panel data, the OLS model, fixed-effects model, and random-effects model are

utilized for estimation, and the results are as follows. All models pass the Hausman test, so the fixed-effects

model is ultimately used for estimation.
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Table 8 Profitability and capital structure

(1 2 A3)
ml m2 m3
VARIABLES TD LGTD SGTD
ROA -0.2043*** -0.0659%*** -0.1115%**
(-19.29) (-8.28) (-13.53)
SIZE -0.0372%** 0.0184*** -0.0592%**
(-8.41) (5.53) (-17.22)
GRO 0.0079%** -0.0003 0.0046%**
(3.68) (-0.18) (2.71)
TANG -0.0361* -0.0482%** 0.0404***
(-1.87) (-3.32) (2.68)
NDTS 1.4425%** 1.0749%** 0.3942%**
(14.73) (14.62) (5.18)
Constant 0.7586*** 0.0557** 0.6402%**
(21.17) (2.07) (22.97)
Observations 7,155 7,155 7,155
R-squared 0.168 0.126 0.126
Number of id 1,235 1,235 1,235
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
F 108.3 77.29 77.14
F test 23.20%%* 11.95%** 22.775%%*
Hausman 238.21%** 117.151%** 378.22%**

t-statistics in parentheses
**%* p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of ROA on capital structure. Variables are defined in Tablel. Robust t statistics, clustered at the firm

level are listed in parentheses below the coefficients. *** ** and * denote statistical significance levels at the 1%, 5%, and 10%, respectively.
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The F-test value in column 1 is 23.20, which corresponds to a p-value of 0.000, indicating that there
is an individual effect and that the mixed regression model should be discarded in favor of the fixed-effects
model or the random-effects model. The Hausman test value is 238.21, corresponding to a p-value of 0.000.
There is a significant difference between the two models, so the random-effects model should be discarded,
and a fixed-effects model should be chosen. Based on the results of these tests, the fixed-effects model was

selected. Similarly, columns 2 and 3 also utilize fixed-effects models.

The ROA coefficient in column 1 is both negative and significant at the 1% level of significance,
indicating that companies with better profitability have lower levels of gearing. The magnitude of the co-
efficient is -0.2043, indicating that for every 1 unit increase in total return on assets, gearing decreases by
0.2043 units. This may be due to the existence of information asymmetries and financial risks that lead to
the relatively high cost of external financing methods. On the one hand, UK listed companies are generally
less profitable and debt financing does not have a large tax-deductible effect, making it less attractive for
companies to opt for debt financing. On the other hand, in the context of the existence of information
asymmetry, according to the theory of euphoric financing, there is less of a need for profitable companies
to seek external financing when internal funding is abundant. Accordingly, when less external debt financ-
ing is available to companies, the results indicate that companies are forced to rely more on internal financ-
ing in the UK market. For example, when a firm takes out a loan with a bank, the bank often requires

collateral and proof of qualification, etc. These procedures can often be onerous, which raises the firm'’s

loan expenses. Preferential financing theory suggests that companies should first attempt to finance them-
selves internally before opting for external financing options. Higher profitability will certainly result in a
relatively high level of retained earnings, which will allow the company to reduce its proportion of external

debt financing and keep the company’s debt ratio at a lower level.

In terms of the performance of the other variables, the significant negative coefficient on firm size
indicates that the overall level of indebtedness of firms is significantly lower as size increases; that is, the

level of gearing is lower for larger firms.

The significant positive coefficient on GRO is a strong indication that companies with high growth
capacity have higher levels of gearing. This may be due to the fact that companies with high growth capacity
will prefer external financing to sustain their growth and therefore have higher levels of gearing. Specifi-
cally, higher-growth companies tend to expand their markets, which requires large capital expenditures.
However, investment growth will generally outpace profit growth, requiring the company to seek external

financing. When the company has good growth prospects, it is usually reluctant to issue new shares to
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diversify control away from old shareholders, and so the company will prefer debt financing. Secondly,
higher growth companies are faced with a greater number of investment options and the resulting agency

problems are more severe; short-term debt can be used to replace long-term debt to mitigate such agency

problems.

The TANG coefficient on the proportion of tangible assets is negative and significant at the 10% level

of significance, indicating that when the proportion of tangible assets increases, the firm’s gearing level
decreases. As the proportion of tangible assets is a proxy for the firm’s collateral value, a higher proportion

of the firm’s total assets can be used as collateral security (e.g. fixed assets, inventory goods, etc.). Both
information asymmetry theory and agency cost theory suggest that increasing the collateral value of phys-
ical assets can reduce the credit risk level caused by information inequality. Therefore, when the proportion
of fixed assets of a company is higher, it means that the company’s profitability and repayment capacity is

also higher, and the level of gearing is lower.

The coefficient is positive and significant for NDTS, indicating that when the level of non-debt tax
shield increases, it increases the level of the firm's gearing. This may be due to the fact that firms with a
higher level of non-debt tax shield will generally have a lot of collateralizable physical assets that can be
used for debt financing, and the level of risk of collateralized loans is much lower than that of unsecured
loans. This will increase the firm's gearing, hence the possibility of a positive relationship between non-

debt tax shield and gearing.

Looking at the model as a whole, the goodness of fit is 0.168, indicating that the independent variables
jointly explain 16.8% of the variation present in the dependent variables and therefore the model is able to
well explain a large amount of the data. The F-value of the model is 108.3 and the p-value is 0.0000, indi-
cating a significant rejection of the original hypothesis that the coefficients of the independent variables are

simultaneously equal to zero. As a result, it can be concluded that the model as a whole holds.

Column 2 describes the regression of ROA on long-term debt ratio, where the coefficient on ROA is
negative and significant at the 1% level of significance, indicating that companies with better profitability
have lower levels of long-term debt ratio. The size of the coefficient is -0.0659, indicating that for every 1
unit increase in total return on assets, long-term debt ratio decreases by 0.0659 units. Column 3 contains
the regression of ROA on short-term debt ratio, where the coefficient on ROA is negative and significant
at the 1% level of significance, indicating that companies with better profitability have lower levels of short-
term debt ratio. The magnitude of the coefficient is -0.1115, indicating that for every 1 unit increase in total

return on assets, short-term debt ratio decreases by 0.1115 units.
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Columns 2 and 3 show that the effect of profitability on capital structure reduces not only overall debt
ratios but also long-term and short-term debt ratios; profitability has a significant dampening effect on
different types of capital structure. Based on the comprehensive analysis presented above, the empirical

findings support validating Hypothesis 1.
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4.3.2 Solvency and capital structure

In order to investigate the relationship between the pandemic and long-term debt ratio using panel data,
this paper uses the OLS model, fixed-effects model, and random-effects model for estimation and lists the

Hausman test results as follows:

Table 9 Solvency and capital structure

(1 2 A3)
ml m2 m3
VARIABLES TD LGTD SGTD
LIQ -0.0164%*** 0.0004 -0.0155%**
(-18.80) (0.55) (-23.65)
SIZE -0.0550%** 0.0112%** -0.0672%***
(-12.83) (3.45) (-20.81)
GRO 0.0055%* -0.0008 0.0029*
(2.54) (-0.50) (1.79)
TANG 0.0122 -0.0550%** 0.0929%**
(0.62) (-3.71) (6.27)
NDTS 1.6689%** 1.2195%** 0.4340%**
(17.37) (16.83) (5.99)
Constant 0.8647*** 0.1025%** 0.6833***
(24.59) (3.86) (25.79)
Observations 7,155 7,155 7,155
R-squared 0.165 0.116 0.176
Number of id 1,235 1,235 1,235
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
F 106.4 70.27 115.1
Ftest 20.06%** 11.77%%* 20.40%**
Hausman 340.72%** 33.50%** 428.27***

t-statistics in parentheses
**%* p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of LIQ on capital structure. Variables are defined in Table1. Robust t statistics, clustered at the firm level

are listed in parentheses below the coefficients. *** ** and * denote statistical significance levels at the 1%, 5%, and 10%, respectively.

The results of the F-test and Hausman test show that a fixed-effects model is the best choice for the
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final model, with a negative LIQ coefficient in column 1, significant at the 1% level of significance. This
indicates that companies with better solvency have lower levels of gearing. The magnitude of the coefficient
is -0.0164, indicating that for every 1 unit increase in the liquidity ratio, the gearing ratio decreases by

0.0164 units.

The significant negative coefficient of liquidity ratio (LIQ) indicates that the higher the liquidity ratio,
the lower the level of gearing of a given firm. This suggests that an increase in liquidity ratio can reduce
the gearing of a firm. A possible reason for this may be that when a firm’s liquidity ratio increases, the firm

has sufficient funds to carry out its business activities, which will reduce the need for financing and hence
the level of gearing. Companies with strong solvency have a relatively rapid turnover of funds, so for listed
companies, debt repayment is generally based on short-term debt. This process ensures the stable operation
of the enterprise and reduces financial risks, so that the credit rating of the enterprise remains high. When
a company has a high credit rating, creditors are more willing to lend greater funds to the enterprise, forming
a virtuous circle of capital movement. This is true when the debt level of the business is relatively low,
which in turn shows a lower level of gearing. In general, the higher the current ratio, the stronger the short-
term solvency. In terms of the business process, most companies are relatively sound, so they seldom raise
long-term debt and tend to borrow short-term, which can reduce both the borrowing costs and the business
risks of the company. However, from the creditor’s point of view, the higher the current ratio the better, as
this indicates that the enterprise is actively engaged in the market and has strong solvency, which in turn

helps protect the creditor’'s own capital and income.

Column 2 shows the regression of LIQ on long-term debt ratio, where LIQ is not significant. Column
3 shows the regression of LIQ on short-term debt ratio, where the coefficient on LIQ is negative and sig-
nificant at the 1% level of significance, indicating that companies with better levels of liquidity have lower
levels of short-term debt ratio. The magnitude of the coefficient is -0.1115, indicating that for every 1 unit

increase in liquidity level, short-term debt ratio decreases by 0.1115 units.

Columns 2 and 3 show that the effect of liquidity levels on capital structure reduces not only the overall
debt ratio but also the short-term debt ratio, with no significant effect on the long-term debt ratio. The
empirical evidence presented in the preceding analysis strongly corroborates the proposition set forth in

Hypothesis 2, thus confirming its validity within the research framework.
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4.3.3 Cash flow levels and capital structure

To investigate the relationship between the pandemic and long-term debt ratio using panel data, this

paper uses the OLS model, fixed-effects model and random-effects model for estimation and lists the Haus-

man test results as follows:

Table 10 Cash flow levels and capital structure

(1 2 A3)
ml m2 m3
VARIABLES TD LGTD SGTD
CF -0.1013*** -0.0731*** -0.0033
(-7.01) (-6.90) (-0.29)
SIZE -0.0533*** 0.0156*** -0.07171%***
(-11.92) (4.76) (-20.68)
GRO 0.0071*** -0.0002 0.0037**
(3.22) (-0.12) (2.14)
TANG -0.0496** -0.0513*** 0.0314%**
(-2.50) (-3.53) (2.006)
NDTS 1.8662%** 1.2073%** 0.6309%**
(19.07) (16.84) (8.38)
Constant 0.8648%** 0.0754*** 0.7168***
(23.78) (2.83) (25.63)
Observations 7,155 7,155 7,155
R-squared 0.123 0.123 0.098
Number of id 1,235 1,235 1,235
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
F 75.13 75.14 58.68
F test 22.773%%* 11.95%** 22.776%**
Hausman 370.02%** 118.99%** 162.12%**

t-statistics in parentheses

#xk n<(0.01, ** p<0.05, * p<0.1

Notes: This table presents results of CF on capital structure. Variables are defined in Tablel. Robust t statistics, clustered at the firm level

are listed in parentheses below the coefficients. *** ** and * denote statistical significance levels at the 1%, 5%, and 10%, respectively.

As can be seen from the results of the F-test and Hausman test, the final model chosen is a fixed-
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effects model with a negative CF coefficient in column 1, significant at the 1% level of significance, indi-
cating that companies with better levels of cash flow have lower levels of gearing. The magnitude of the
coefficient is -0.1013, indicating that for every 1 unit increase in the ratio of cash flow to total assets, gearing

decreases by 0.1013 units.

"Operating cash flow" represents the net cash flow generated by the company's legitimate operating
activities, a portion of which the company uses to increase its working capital or to invest in new long-term
assets, while the remainder flows to shareholders or creditors. When the company has sufficient cash flow,
it prefers to finance itself with its own cash flow and thus reduces external financing, resulting in a lower

level of gearing.

Column 3 contains the regression of CF on the short-term debt ratio, where LIQ is not significant.
Column 2 shows the regression of LIQ on long-term debt ratio, where the coefficient on LIQ is negative
and significant at the 1% level of significance, indicating that companies with better levels of cash flow
have lower levels of long-term debt ratio. The magnitude of the coefficient is -0.0731, indicating that for
every | unit increase in liquidity level, short-term debt ratio decreases by 0.0731 units. Hypothesis 3 has

been empirically supported/confirmed/validated.

Columns 2 and 3 show that the impact of the cash flow level on the capital structure reduces not only

the overall debt ratio but also the long-term debt ratio, with no significant impact on the short-term rate.
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When all the explanatory variables ROA LIQ CF are added together as explanatory variables to the

model, the regression results are as follows.

Table 11 Regression of ROA /LIQ /CF on firm capital structure

(1 2 A3)
fel fe2 fe3
VARIABLES TD LGTD SGTD
ROA -0.2226%*** -0.0518*** -0.1478***
(-17.77) (-5.36) (-15.50)
LIQ -0.0152%** -0.0007 -0.0149%***
(-17.92) (-1.13) (-23.006)
CF 0.0744*** -0.0345%** -0.1159%**
(4.48) (-2.69) (-9.17)
SIZE -0.0356%*** 0.0187*** -0.0583***
(-8.27) (5.63) (-17.77)
GRO 0.0067*** -0.0001 0.0031%*
(3.21) (-0.04) (1.97)
TANG 0.0233 -0.0512%** 0.0988***
(1.22) (-3.48) (6.80)
NDTS 1.2184%** 1.1105%** 0.1403*
(12.62) (14.90) (1.91)
Constant 0.7387*** 0.0547** 0.6233***
(21.18) (2.03) (23.48)
Observations 7,155 7,155 7,155
R-squared 0.213 0.127 0.209
Number of id 1,235 1,235 1,235
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
F 123.3 66.13 119.8

Notes: This table presents results of ROA, LIQ, CF on capital structure. Variables are defined in Tablel. Robust t statistics, clustered at
the firm level are Robust t statistics, clustered at the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical

significance levels at the 1%, 5%, and 10%, respectively.

The significance of ROA, LIQ, and CF has stayed the same and remains consistent with the above. To
demonstrate the impact of profitability ROA, liquidity level LIQ, and cash flow level CF more conveniently
on the firm's capital structure, this paper still adds ROA, LIQ, and CF to the model separately for further

testing in the subsequent regressions.
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4.3.4 Profitability, epidemic and capital structure

In order to test the effect of profitability on capital structure before and after the epidemic, this paper
constructs an interaction term between the epidemic and ROA to add to the model, and the regression results

are as follows:

Table 12 Regression table for profitability, epidemic and capital structure

(1 2 A3)
ml m2 m3
VARIABLES TD LGTD SGTD
COVID ROA -0.1279%*** -0.1047*** -0.0194
(-8.26) (-9.01) (-1.60)
ROA -0.1808*** -0.0466%*** -0.1079***
(-16.57) (-5.70) (-12.65)
SIZE -0.0358*** 0.0195%** -0.0590%**
(-8.14) (5.91) (-17.15)
GRO 0.0091*** 0.0007 0.0047***
(4.25) (0.43) (2.82)
TANG -0.0354* -0.0476%*** 0.0405%**
(-1.84) (-3.30) (2.69)
NDTS 1.4479%** 1.0793*** 0.3950%**
(14.87) (14.78) (5.19)
Constant 0.7507*** 0.0492* 0.6390%**
(21.06) (1.84) (22.93)
Observations 7,155 7,155 7,155
R-squared 0.177 0.138 0.126
Number of id 1,235 1,235 1,235
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
F 106.1 78.58 70.94

t-statistics in parentheses
**%* p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of ROA and COVID on capital structure. Variables are defined in Tablel. Robust t statistics, clustered
at the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical significance levels at the 1%, 5%, and 10%,

respectively.
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The column interaction term COVID ROA in column 1 is significant and has a negative coefficient.
The interaction term in column 1 is -0.1279, indicating that after the epidemic (COVID = 1) the coefficient
of the effect of ROA on gearing is -0.1279 — 0.1808 = -0.3087. Before the epidemic (COVID = 0) the
coefficient of the effect of ROA on gearing is -0.1808 and the difference is -0.1279. This analysis reveals
that the effect of profitability on gearing is greater after the epidemic, while also having a greater degree

of inhibition.

The interaction term COVID_ROA in column 2 is significant and the interaction term in column 3 is
not significant, indicating that the effect of profitability on long-term debt ratios is greater after the epidemic.
The effect of profitability on short-term debt ratios is not significantly different either before or after the
epidemic. The empirical analysis conducted in this study provides robust empirical support, underscoring

the empirical validity of Hypothesis 4.
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4.3.5 Liquidity, epidemics, and capital structure

Table 13 Liquidity, epidemic and capital structure regression table

(1 2 A3)
ml m2 m3
VARIABLES TD LGTD SGTD
COVID LIQ -0.0029** -0.0029%*** -0.0009
(-2.30) (-3.08) (-0.93)
LIQ -0.0157*** 0.0010 -0.0153***
(-17.25) (1.44) (-22.29)
SIZE -0.0543%** 0.0118*** -0.0670%***
(-12.65) (3.65) (-20.70)
GRO 0.0054** -0.0009 0.0029*
(2.51) (-0.55) (1.77)
TANG 0.0128 -0.0544%** 0.0930%**
(0.65) (-3.67) (6.28)
NDTS 1.6570%** 1.2075%** 0.4304***
(17.23) (16.66) (5.93)
Constant 0.8649%** 0.1027*** 0.6834***
(24.61) (3.87) (25.79)
Observations 7,155 7,155 7,155
R-squared 0.166 0.117 0.177
Number of id 1,235 1,235 1,235
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
F 98.04 65.30 105.6

t-statistics in parentheses
**%* p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of LIQ and COVID on capital structure. Variables are defined in Tablel. Robust t statistics, clustered at
the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical significance levels at the 1%, 5%, and 10%,

respectively.

The column interaction term COVID LIQ in column 1 is significant and has a negative coefficient.
The interaction term in column 1 is -0.0029, indicating that after the epidemic (COVID =1) the coefficient
of the effect of LIQ on gearing is -0.0029 — 0.0157 = -.0186. Before the epidemic (COVID =0) the coeffi-

cient of the effect of LIQ on gearing is -0.1808 and the difference is -0.0029. From this it can be seen that
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the effect of liquidity on gearing has a greater dampening effect after the epidemic.

The interaction term COVID_LIQ in column 2 is significant and the interaction term in column 3 is
not significant, indicating that the effect of liquidity on long-term debt ratios is greater after the epidemic.
The effect of liquidity on short-term debt ratios is not significantly different either before or after the epi-
demic. The results obtained from the rigorous empirical investigation lend substantial credence to the as-

sertion postulated in Hypothesis 5, thus establishing its empirical verifiability.

4.3.6 Cash flow, epidemic and capital structure

Table 14 Cash flow, epidemic and capital structure regression table

(1 2 A3)
ml m2 m3
VARIABLES TD LGTD TD
COVID CF -0.0484** -0.0857*** -0.0484**
(-2.28) (-5.53) (-2.28)
CF -0.0939%** -0.0601*** -0.0939%**
(-6.35) (-5.56) (-6.35)
SIZE -0.0529%** 0.0162%** -0.0529%**
(-11.84) (4.95) (-11.84)
GRO 0.0075%** 0.0005 0.0075%**
(3.39) (0.31) (3.39)
TANG -0.0485** -0.0494%** -0.0485**
(-2.45) (-3.41) (-2.45)
NDTS 1.8702%** 1.2144%** 1.8702%**
(19.11) (16.98) (19.11)
Constant 0.8643%** 0.0744*** 0.8643%**
(23.77) (2.80) (23.77)
Observations 7,155 7,155 7,155
R-squared 0.123 0.127 0.123
Number of id 1,235 1,235 1,235
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
F 69.35 71.77 69.35

Notes: This table presents results of LIQ and COVID on capital structure. Variables are defined in Tablel. Robust t statistics, clustered at
the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical significance levels at the 1%, 5%, and 10%,

respectively.
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The column interaction term COVID_CF in column 1 is significant and has a negative coefficient. The
interaction term in column 1 is -0.0484, indicating that after the epidemic (COVID = 1) the coefficient of
the effect of CF on gearing is -0.0484 —0.0939 =-0.1423. Before the epidemic (COVID = 0) the coefficient
of the effect of CF on gearing is -0.09398; the difference is -0.0484. This means that the effect of cash flow

level on gearing is greater after the epidemic, with a greater dampening effect.

Both the interaction term COVID_CF in column 2 and in column 3 are significant, indicating that the
effect of cash flow level on long-term debt ratios is greater after the epidemic. The effect of cash flow level
on short-term debt ratios is also subject to greater dampening after the epidemic. The findings derived from
the rigorous empirical examination offer compelling empirical evidence, thereby confirming the hypothesis

formulated in Hypothesis 6 within the context of this study.

4 3.7 Effects of different sectors

As the responses of companies in various industries differ when it comes to capital structure, we ana-

lysed the industry characteristics of the firms included in the sample.

The manufacturing sector is an important part of the UK economic system and is representative of the
country’s total productivity. The development level of the manufacturing sector is closely related to the
overall level of development of a country. It also plays a role in stabilizing the economy in the face of
financial risk. Now that the world has entered the "post-pandemic" era, the development of the manufac-
turing industry has played a key role in both the stabilization of the UK's national livelihood and the eco-
nomic development of China. This paper sets the manufacturing dummy variable, Man, to 1 if a company
is included in the manufacturing sector, and to 0 otherwise. In addition to manufacturing, the effect of the
epidemic differs across other sectors as well. The retail sector, for example, was affected by the lockdown
of some cities during the pandemic. Compared to the pre-pandemic period, the retail sector saw a significant
decline in revenue. The transport sector was also greatly affected by the pandemic, with lower demand both
for individual travel and for transport, which had an impact on the operations of transport companies. In
total, the reactions of four industries, Manufacturing (Man), Transportation (Tran), Retail (Sale) and Sci-
ence and Technology (Tech), are explored to observe the moderating effect of the pandemic on ROA and

gearing.
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Table 15 Industry regression table for profitability, epidemic and capital structure

(1 2 A3) “4)
Man Tran Sale Tec
VARIABLES TD TD TD TD
COVID ROA -0.0618** -0.4620** -0.4437*%* -0.1354%**
(-2.50) (-2.55) (-5.77) (-2.95)
ROA -0.1838*** -0.2912%** -0.3500%** -0.0565**
(-10.73) (-3.16) (-6.76) (-1.98)
SIZE -0.0345%*** 0.0753*** -0.0156 -0.0266*
(-5.21) (2.66) (-1.59) (-1.95)
GRO 0.0173*** 0.0048 0.0185%* 0.0196**
(5.59) (0.31) (2.10) (2.25)
TANG -0.1098*** 0.1717 0.1899*** -0.1403***
(-3.74) (1.37) (3.17) (-3.05)
NDTS 2.4569%** 0.4066 1.2534%** 3.1296%**
(11.74) (1.20) (5.50) (7.00)
Constant 0.7338*** -0.0494 0.5388*** 0.6034***
(12.95) (-0.17) (6.05) (7.12)
Observations 2,848 297 808 796
R-squared 0.168 0.274 0.405 0.160
Number of id 455 47 142 151
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
F 40.09 7.467 37.03 10.07

t-statistics in parentheses
**%* p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of ROA and COVID on capital structure in different industries. Variables are defined in Tablel. Robust
t statistics, clustered at the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical significance levels at the

1%, 5%, and 10%, respectively.

It can be seen that the interaction term COVID ROA is significant and has a negative coefficient in
all four industries. In terms of the size of the effect, the most significantly impacted industries are trans-
portation (coefficient of -0.462) and retail trade (-0.4437); the coefficient of the interaction term is smaller
in the manufacturing and technology industries. This suggests that the dampening effect of ROA on gearing

after the epidemic is smaller in the manufacturing and technology sectors.
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We also further examine the differences in the impact of liquidity (level of cash flow), and the epidemic

on capital structure across several sectors.

Table 16 Industry regression table for liquidity levels, epidemic and capital structure

(1 2) A3) 4)
Man Tran Sale Tec
VARIABLES TD TD TD TD
COVID LIQ 0.0009 -0.0250 -0.0086** -0.0088
(0.43) (-1.42) (-2.25) (-1.45)
LIQ -0.0243*** -0.0382** -0.0061** -0.0248***
(-14.91) (-2.28) (-2.28) (-7.73)
SIZE -0.0336%*** 0.0643%* -0.0352%** -0.0304**
(-5.17) (2.20) (-3.31) (-2.42)
GRO 0.0140%** -0.0081 0.0132 0.0167**
(4.63) (-0.50) (1.31) (2.00)
TANG -0.0006 0.1528 0.1034 -0.0663
(-0.02) (1.15) (1.60) (-1.47)
NDTS 2.3333%x* 0.2599 1.8665%** 2.6508%**
(11.32) (0.70) (7.95) (6.16)
Constant 0.6968*** 0.1487 0.7113%** 0.6539%**
(12.53) (0.51) (7.33) (8.34)
Observations 2,848 297 808 796
R-squared 0.197 0.195 0.292 0.226
Number of id 455 47 142 151
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
F 48.68 4.791 22.53 15.39

t-statistics in parentheses
**% p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of LIQ and COVID on capital structure in different industries. Variables are defined in Tablel. Robust t

statistics, clustered at the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical significance levels at the

1%, 5%, and 10%, respectively.

It can be seen that the interaction term COVID LIQ is significant and has a negative coefficient in the
retail sector, while all other sectors are insignificant. This indicates that the inhibitory effect of LIQ on

gearing is greater in the retail sector after the epidemic.

74



Table 17 Industry regression table for cash flow, epidemic and capital structure

(1 2) A3) “4)
Man Tran Sale Tec
VARIABLES TD TD TD TD
COVID CF 0.0107 -0.0285** 0.0568 -0.0292
(0.33) (-2.13) (0.60) (-0.47)
CF -0.0784%** -0.3595** -0.3319%*** -0.0125
(-3.80) (-2.04) (-4.42) (-0.33)
SIZE -0.0426%*** 0.0566** -0.0387*** -0.03771***
(-6.28) (1.98) (-3.66) (-2.66)
GRO 0.0147*** 0.0002 0.0120 0.0181%*
(4.64) (0.01) (1.25) (2.04)
TANG -0.1177*%* 0.1434 0.0966 -0.1667***
(-3.91) (1.10) (1.51) (-3.60)
NDTS 2.8581*** 0.8281%* 2.1534*** 3.3384%**
(13.47) (2.23) (9.04) (7.33)
Constant 0.7832%** 0.1289 0.7239%** 0.6704***
(13.49) (0.45) (7.56) (7.82)
Observations 2,848 297 808 796
R-squared 0.122 0.213 0.305 0.142
Number of id 455 47 142 151
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
F 27.52 5.356 23.88 8.719

t-statistics in parentheses
**%* p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of CF and COVID on capital structure in different industries. Variables are defined in Tablel. Robust t
statistics, clustered at the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical significance levels at the

1%, 5%, and 10%, respectively.

It can be seen that the interaction term COVID_CF is significant and has a negative coefficient in the
transport sector, while all other sectors are insignificant. This indicates that the suppressive effect of CF on

gearing is greater in the transport sector after the epidemic.

4.3.8 Impact of the epidemic and capital structure

(1) Epidemic and capital structure

In the above section, we examined the differences in the effects of the explanatory variables on capital
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structure before and after the epidemic. To further explore the reasons for this, this paper will conduct

further testing on differences in capital structure before and after the epidemic.

In order to examine the relationship between the epidemic and capital structure, this paper constructs

a regression model as follows

Structureit =a+ ,BlCOVIDt + ﬁZSIZEit + ,B3GR0it + B4TANGit + ,BSNDTSit +u; + &

where Structure;, refers to the capital structure variable, a refers to the intercept term, and &;, refers
to the random error term. g, is the coefficient of the epidemic, when g >0, it means that the total gearing

increases after the epidemic. y, refers to individual fixed-effects.

Table 18 Regression table of the epidemic and capital structure

(1 2 A3)
ml m2 m3
VARIABLES TD LGTD SGTD
COVID 0.0229%** 0.0246%** 0.0037
(6.72) (9.81) (1.43)
SIZE -0.0519%*** 0.0158*** -0.0652%***
(-12.31) (5.10) (-20.21)
GRO 0.0049%* -0.0020 0.0035%*
(2.19) (-1.24) (2.09)
TANG -0.0439** -0.0465%*** 0.0364**
(-2.20) (-3.17) (2.39)
NDTS 2.0292%** 1.3659%** 0.6638***
(21.15) (19.39) (9.04)
Constant 0.8223%** 0.0420* 0.6632%**
(24.80) (1.72) (26.12)
Observations 7,155 7,155 7,155
R-squared 0.107 0.103 0.091
Number of id 1,235 1,235 1,235
Firm FE Yes Yes Yes
F 141.9 135.5 118.2

t-statistics in parentheses
**%* p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of COVID on capital structure. Variables are defined in Tablel. Robust t statistics, clustered at the firm

level are listed in parentheses below the coefficients. *** ** and * denote statistical significance levels at the 1%, 5%, and 10%, respectively.
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Column 1 shows the impact of the epidemic on the overall gearing ratio, where the COVID coefficient

is 0.0229, indicating that the gearing level of firms increased by 0.0229 units after the epidemic as opposed
to before the epidemic, which corresponds to a change of 0.087 standard deviations (TD’s standard devia-

tion is 0.262). This indicates that it is possible that the level of gearing of firms can increase after the
outbreak. This may be due to the fact that, firstly, the epidemic’s effect on businesses has led to plummeting
consumer demand, and as a result many businesses have laid off staff or closed down due to poor revenues,
reducing the profit margins of listed companies. Businesses are likely to increase their bank borrowings
and debt levels in order to survive and maintain their typical levels of growth, thus increasing their gearing
ratios. Secondly, after the epidemic, as the internal cash flow level of enterprises decreases and they are
unable to obtain more financing from internal sources, financing from capital markets, such as by issuing
shares, becomes more difficult. Under these circumstances, firms turn to bank borrowings and other means

of financing, thus further increasing their debt levels.

Column 2 shows the effect of the epidemic on long-term debt ratios. The COVID variables are all
significant at the 1% level of significance and have positive coefficients, indicating that the level of capital
indebtedness of the firm increases after the epidemic. The COVID coefficient in column 2 is 0.0246, indi-
cating that the level of long-term debt ratios of firms increased by 0.0246 units after the epidemic compared
to before the epidemic, which corresponds to a change of 0.1562 standard deviations (the standard devia-
tion of LGTD is 0.157). This indicates that the level of long-term debt ratios of firms is likely to increase
after an epidemic. This may be due to the fact that as the epidemic increases the financial risk of the com-
pany, the company’s ability to survive the crisis is supported by means of external financing. Short-term
borrowing will increase the pressure on the company to repay its loan, and so instead companies will tend

to choose long-term borrowing, thereby increasing their long-term debt ratio.

Column 3 shows the regression of the Covid coefficient on the short-term debt ratio, indicating that
the epidemic had no significant effect on the short-term debt ratio. This also indicates that there was no
significant change in the short-term debt ratio of the company after the epidemic. This may be due to the
fact that companies give priority to current liabilities in the financing process based on their rapidly chang-
ing interest rates and short repayment terms. Current liabilities are generally related to the daily business
activities of enterprises and their values are relatively stable. As seen from the previous descriptive statistics,
the level of current liabilities did not change significantly from year to year; therefore, there is no significant
relationship between changes in current liabilities and the external environmental factors such as the epi-
demic. Therefore, there is no significant correlation between changes in current liabilities and external en-

vironmental factors such as the epidemic.
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The present study's findings on the impact of the pandemic on capital structure are in alignment with
prior scholarly research conducted by AZHARI et al. (2022) and Huang & Ye (2021). AZHARI et al. (2022)
investigated the capital structure of listed companies in Malaysia and discovered an increase in capital
structure levels following the outbreak. Similarly, Huang & Ye (2021) focused on Chinese companies and
revealed that firms with debt exceeding the optimal threshold experienced heightened corporate risk during
the pandemic, with a more pronounced effect observed among entities exhibiting weaker corporate social
responsibility performance. Although the present study diverges in terms of the sample, examining listed
companies in the United Kingdom, the congruity of the conclusions with the existing literature lends cred-

ibility to the robustness of the findings in this research endeavor.

This paper further examines how the impact of the epidemic on capital structure varies between in-
dustries. The following model is constructed to test the moderating role of industry type on the epidemic

and capital structure.
Structure;; = ay + f,COVID,; + yCOVID, * Industry;; + Z Controly + p; + €
Where Structure;; refers to the capital structure variables TD, LGTD, and SGTD for this paper, and
Industry;, refers to several industry variables (Man, Tec, Sale, and Tran); when y < 0 indicates that in that

industry, the epidemic contributes less to the capital structure. Control;; refers to the control variables of

this paper.
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Table 19 Regression table for epidemic, industry and capital structure

(1 2 A3) “4)
Man Tec Sale Tran
VARIABLES TD TD TD TD
COVID Man -0.0294%**
(-4.66)
COVID Tec -0.0124
(-1.24)
COVID Sale 0.0379%**
(3.86)
COVID Tran 0.0292%*
(1.91)
COVID 0.0352%** 0.0242%** 0.0191*** 0.0218***
(8.18) (6.78) (5.38) (6.29)
SIZE -0.0523*** -0.0517*** -0.0524%** -0.0519%***
(-12.43) (-12.27) (-12.46) (-12.33)
GRO 0.0050%* 0.0048%* 0.0047%* 0.0049%*
(2.25) (2.16) (2.11) (2.19)
TANG -0.0453** -0.0449** -0.0444** -0.0449**
(-2.27) (-2.25) (-2.23) (-2.25)
NDTS 2.0055%** 2.0294*** 1.9835%** 2.0154***
(20.91) (21.16) (20.55) (20.96)
Constant 0.8265%** 0.8221*** 0.8274*** 0.8237***
(24.96) (24.79) (24.96) (24.84)
Observations 7,155 7,155 7,155 7,155
R-squared 0.110 0.107 0.109 0.108
Number of id 1,235 1,235 1,235 1,235
Firm FE Yes Yes Yes Yes
F 122.3 118.5 121.0 118.9

t-statistics in parentheses
#x% n<(0.01, ** p<0.05, * p<0.1

Notes: This table presents results of COVID on capital structure. Variables are defined in Tablel. Robust t statistics, clustered at the firm
level are listed in parentheses below the coefficients. *** ** and * denote statistical significance levels at the 1%, 5%, and 10%, respectively.

The interaction term COVID_Man in column 1 is negative and significant, indicating that the coefti-
cient of the impact of the epidemic on capital structure is -0.0294 + 0.0352 for manufacturing companies

with Man=1. For non-manufacturing companies with Man=0, the coefficient of the impact of the epidemic
79



on capital structure is 0.0352 at this point, and the difference is -0.0294. This indicates that the epidemic in
manufacturing companies has a This means that the contribution of the epidemic to gearing is even smaller

among manufacturing firms.

The non-significant results for COVID_Tec indicate that the influence of the pandemic on capital
structure in the technology industry does not exhibit a statistically significant difference compared to other

sectors.

The interaction term COVID_Sale in column 3 is negative and significant, indicating that the coefti-
cient of the impact of the epidemic on capital structure is 0.0379+0.0191 for companies in the retail sector
(Sale = 1). For non-manufacturing companies (Sale = 0), the coefficient of the impact of the epidemic on
capital structure is 0.0191, and the difference is 0. 0379, meaning that for companies operating in the retail
sector, the COVID-19 pandemic has exhibited a more pronounced facilitative impact on their capital struc-

ture relative to other industries.

The Interaction term COVID_Tran in column 4 is positive and significant, indicating that for manu-
facturing companies Tran=1, at which point the coefficient of the impact of the epidemic on capital structure
is 0.0292+0.0218. For non-manufacturing companies Tran=0, at which point the coefficient of the impact
of the epidemic on capital structure is 0.0218. The difference is 0.0292, meaning that companies in the
transport sector have been more significantly impacted by the epidemic. The findings obtained for the trans-

portation sector are similar with the conclusions drawn for the retail industry.

That said, while an epidemic can lead to lower profits and lower levels of performance for companies,
which in turn increases their debt levels, companies in different industries are affected to different degrees.
Manufacturing companies experience a lesser impact, while transport and retail sectors are affected to a
greater extent. In other words, manufacturing companies are better able to reduce the impact of the pan-
demic on their capital structure. At the same time, companies in the transport and retail sectors face a greater
impact on their capital structure as a result of the pandemic. This suggests that companies in various indus-
tries differ in terms of resilience and the consequences they encounter when faced with events such as
epidemics. When studying the impact of epidemics on the capital market, which industry a company be-

longs to should be taken into account without generalizing broadly across disparate industries.

Taken together, the level of profitability of the company and the nature of the company’s industry can
alter the impact of an epidemic on its capital structure. As epidemics are an uncontrollable external risk,

when they occur, they inevitably result in a knock-on effect on the business. Although a company cannot
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control whether or not an epidemic occurs, it can weaken the impact of an epidemic by fortifying its internal
systems and changing the range of products it produces, thereby diversifying its operations and increasing
its profitability. Increasing the company’s ability to respond to major public health events ensures that it

can develop in a healthy and sustainable manner.

(2) Analysis of heterogeneity

As business operations need to follow a life cycle, firms have different types of capital structure at
different stages of the corporate life cycle (Baker & Wurgler, 2002; DeAngelo et al.,2010). In this paper,
the classification method for combinations of cash flow characteristics proposed by Dickinson is used to

classify the life cycle stages of a business as follows.

Table 20 Types of cash flow portfolios at different life cycle stages of a business

Sﬁgt_ Growth  Maturity Elimination Elimination Elimination =~ Recession  Recession
anton T ' ' ' ' ‘
anfov ' ' ' ! ! ‘
ahion T - ' ' : ' :

The life cycle of 1,235 listed enterprises with a sample size of 7,155 observations was classified ac-
cording to Dickinson’s cash flow symbolic combination method. This paper classified the net cash flow

from operations, net cash flow from investments, and net cash flow from financing according to this method.
The five life cycle stages of the listed enterprises were classified, and frequency statistics were conducted.
Due to the low proportion of elimination and recession periods, the elimination and recession periods were
combined into the recession stage for analysis in this paper, and the above four periods were used as they

have a more pronounced cyclical nature.

The age of growth stage enterprises is generally low because they have the opportunity to invest in
positive net present value projects, and the capital expenditure rate of enterprises in this stage is generally
higher. Consequently, the operating income of these enterprises is also higher, while the retained earnings
are lower, because the retained earnings of growth stage enterprises will be heavily invested in the internal
development. As enterprises enter the mature stage, retained earnings gradually accumulate and increase
with the age of the enterprise. The development of enterprises in this stage is generally stable, and the
capital expenditure rate and operating income growth space begin to slow down. Companies in decline are
generally older companies that have gone through a complete cycle, and their operating income and capital
expenditure rates decrease due to their increased debt risk and reduced project investment opportunities. At
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this time the company’s retained earnings may be used to invest in new projects or may be used to accumu-

late more retained earnings due to the inertia of managers.
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The distribution of the number of sample points for each stage is shown below:

Table 21 Enterprise life cycle stages

Start-up Growth Maturity  Recession Total

Frequency 862 1,418 3,907 947 7,134
Percentage 12.08% 19.88% 54.77% 13.27% 100%
Cumulative per-

12.08% 31.96% 86.73% 100%
centage

Notes: This table shows the sample distribution in different life circle period.

From the distribution of the sample, it can be seen that the maturity period has the largest sample size
with 54.77%, followed by the growth period with 31.96%, and finally the decline period has the smallest
sample with 13.27%.

Table 22 Distribution of capital structure over the life cycle

Periodicity TD LGTD SGTD
Start-up period 0.4480 0.1162 0.2888
Growth period 0.5532 0.1910 0.2824

Maturity 0.5374 0.1604 0.2967

Recession 0.5273 0.1206 0.3334

Notes: This table shows the mean value of capital structure in different life circle period.

The distribution of capital structure over the different life cycles of an enterprise shows that in reces-
sionary firms, capital indebtedness is highest, along with short-term indebtedness, while long-term indebt-
edness is highest in growth firms. This indicates that when the overall debt ratio level of a company is high,
the company is most likely to be in a recessionary period, which can affect the long-term sustainability of

the company.

83



The regression results of the epidemic on gearing over different life cycles are as follows:

Table 23 Regression table of epidemics and gearing over different life cycles

(1 2) A3) “4)
Newly estab- Growth pe- Mature Recession
lished riod
VARIABLES TD TD TD TD
COVID 0.1128*** 0.0242%** -0.0020 -0.0176
(5.40) (3.15) (-0.59) (-0.97)
SIZE -0.0811%** 0.0022 0.0135%* -0.1054%**
(-5.35) (0.27) (2.29) (-5.02)
GRO 0.0032 0.0089 0.0150%** 0.0164*
(0.54) (1.54) (3.30) (1.82)
TANG -0.1486** -0.0357 0.18071*** -0.0451
(-2.45) (-0.84) (6.58) (-0.47)
NDTS 2.5754%** 1.2512%** 1.7396%** 3.9655%**
(8.67) (4.84) (15.50) (5.85)
Constant 0.7311%** 0.5215%** 0.2440%** 1.0519%**
(9.35) (7.93) (4.90) (6.87)
Observations 862 1,418 3,907 947
R-squared 0.247 0.061 0.118 0.152
Number of id 394 723 947 533
Firm FE Yes Yes Yes Yes
F 30.40 8.977 79.39 14.62

t-statistics in parentheses
**%* p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of COVID on TD in in different life circle period. Variables are defined in Tablel. Robust t statistics,
clustered at the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical significance levels at the 1%, 5%,

and 10%, respectively.

The epidemic variable is significant and has a positive coefficient at the 1% level of significance during
the growth period and at the 5% level of significance during the start-up period. This indicates that the
impact of the epidemic on capital indebtedness in terms of the different life cycle stages is greater in the
growth and start-up periods, and the epidemic has the least impact on capital indebtedness in the decline

and maturity periods.
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The regression results of the epidemic on long-term debt ratios over different life cycles are as follows:

Table 24 Regression table of epidemics and long-term debt ratios over different life cycles

(1 2 A3) 4)
Newly established Growth period Mature Recession
VARIABLES LGTD LGTD LGTD LGTD
COVID 0.0735%** 0.0151** 0.0045 0.0183
(5.72) (2.04) (1.46) (1.02)
SIZE -0.0122 0.0517*** 0.0618* -0.0165
ksk
(-1.31) (6.71) (11.63) (-1.57)
GRO -0.0003 0.0010 0.0026 0.0046
(-0.09) (0.19) (0.64) (1.01)
TANG -0.0563 -0.0046 0.0260 -0.0482
(-1.51) (-0.11) (1.05) (-1.00)
NDTS 0.9894*** 1.1310%** 1.8790%* 1.5666%***
ksk
(5.41) (4.54) (18.51) (4.63)
Constant 0.1529%** -0.1819%** - 0.2055%**
0.3687***
(3.18) (-2.87) (-8.18) (2.69)
Observations 862 1,418 3,907 947
R-squared 0.137 0.131 0.191 0.082
Number of id 394 723 947 533
Firm FE Yes Yes Yes Yes
F 14.72 20.83 139.9 7.348

t-statistics in parentheses
**% p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of COVID on LGTD in in different life circle period. Variables are defined in Tablel. Robust t statistics,

clustered at the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical significance levels at the 1%, 5%,

and 10%, respectively.

The epidemic variable is significant and has a positive coefficient at the 1% level of significance in
the growth and start-up periods; in the maturity and decline periods, the variable is not significant. This
indicates that the impact of the epidemic on capital indebtedness in terms of the different life cycle stages
is greater in the growth and maturity stages. In other words, the impact of the epidemic on capital indebt-

edness hast the smallest effect during the maturity and decline stages of the business.
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Looking at the distribution over life cycle stages, when firms are in the growth and start-up phases,
comparative financing is hit hardest by the epidemic. When firms are in the recession and maturity phases,
the epidemic has less of an impact on the capital structure. This indicates that growth and start-up companies
will actively respond to the crisis by increasing their borrowing to help them get through the crisis and will
seek to adopt policies to help them endure the crisis. However, in the recession period, companies with
small profits and room for growth will take less efficient measures in the face of the crisis, which leads to

no significant change in the capital structure.

(3) Capital structure and business risk

The previous analysis concluded that the level of gearing increases following an epidemic, so what
impact does an increase in the level of gearing have on a firm? This paper further explores the impact of
changes in capital structure and epidemics on firms' risk levels. Standard deviation of ROA (Wright et

al.,2007; Jane et al.,2014) is utilized as a proxy for a firm’s level of risk-taking. The Standard deviation of
ROA is most widely used as a measure of a firm’s level of risk-taking, as higher risk-taking implies in-

creased uncertainty about the firm'’s future cash flow levels. RISK is used as a proxy for a firm’s level of

risk-taking.

1 1 2
RISK; = \[ﬁ ﬁ=1(R0Ait - ;ZgﬂROAit) IN=3

ROA is the ratio of net profit to year-end assets, and we calculate the standard deviation of ROA over

time.

At this point we have a model of:
RISK;; = ay + ,COVID, + [B,Structure;; + Z Control;; + €;;

When B, > 0, it indicates that the level of risk-taking of the firm increases after the outbreak; when

B, > 0, it indicates that the higher the capital structure of the firm, the higher the level of risk-taking.
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Table 25 Regression table of epidemic, capital structure and business risk

(1 2 A3)
ml m2 m3
VARIABLES RISK RISK RISK
TD 0.0767***
(8.89)
LGTD 0.0401***
(3.43)
SGTD 0.0752%**
(6.68)
COVID 0.0144*** 0.0151*** 0.0158***
(6.44) (6.69) (7.10)
SIZE -0.0415%** -0.0460%** -0.0406***
(-14.68) (-16.35) (-14.05)
GRO 0.0035%* 0.0040%** 0.0036**
(2.42) (2.69) (2.47)
TANG 0.0767*** 0.0764*** 0.0705%**
(5.75) (5.69) (5.27)
NDTS -0.0391 0.0578 0.0645
(-0.60) (0.88) (1.01)
Constant 0.2339%** 0.2942%** 0.2476***
(10.12) (13.28) (10.65)
Observations 6,960 6,960 6,960
R-squared 0.072 0.061 0.067
Number of id 1,184 1,184 1,184
Firm FE Yes Yes Yes
F 74.62 62.69 68.52

t-statistics in parentheses
**%* p<0.01, ** p<0.05, * p<0.1
Notes: This table presents results of capital structure, COVID on firm risk in in different life circle period. Variables are defined in Tablel.
Robust t statistics, clustered at the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical significance levels

at the 1%, 5%, and 10%, respectively.

The TD variable in column 1 is significant and has a positive coefficient, indicating that an increase

in the level of gearing increases the level of risk-taking of the firm. The SGTD variable in column 3 is
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significant and has a positive coefficient, indicating that when the short-term debt ratio increases, it in-
creases the level of risk-taking of the firm. This indicates that an increase in the level of corporate indebt-
edness leads to an increase in the level of corporate risk, which increases the risk of corporate insolvency

and affects the sustainability of the company.

At the same time, the COVID variables in columns 1 — 3 are all significant and have positive coefti-
cients, indicating that the level of risk faced by a firm increases following an epidemic. That is, the occur-

rence of an epidemic also directly increases the level of risk faced by the firm.

The above analysis demonstrates that the occurrence of an epidemic can indeed increase the risk for a
company and have a negative impact on its development. At the same time, the level of a company’s capital

structure can also affect the level of risk faced by a company. Therefore, the research in this paper has

important implications for helping enterprises to reduce their risk levels and ensure their stable development.

4.4 Robustness tests

To ensure the integrity of the empirical evidence and the accuracy of the results, this paper will conduct

robustness tests in the following ways.

4.4.1 Excluding the UTILITY sector

The research discussed previously in this paper excluded the financial sector, but not the utilities sector.
Since many companies in this sector produce public goods and the main objective of these companies is
not profit maximisation, the paper excluded this sector and redid the regression results for the sample as

follows:
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Table 26 Table of robustness tests for the exclusion of the utility sector

(1) () 3) “) (5) (6)
VARIABLES ml m2 m3 m4 m5 m6
TD TD TD TD TD TD
-0.2013%** -0.1799%**
ROA (-18.51) (-16.05)
-0.0160%** -0.0154%**
LIQ (-18.31) (-16.88)
CF -0.0997%*** -0.0933%**
(-6.76) (-6.18)
-0.1163%**
COVID ROA (-7.42)
-0.0025%*
COVID LIQ (-1.98)
-0.0412%*
COVID _CF (-1.94)
SIZE -0.0414%**  -0.0581***  -0.0569***  -0.0400***  -0.0575***  -0.0566***
(-9.25) (-13.38) (-12.59) (-8.96) (-13.22) (-12.52)
GRO 0.0079%** 0.0051** 0.0070%** 0.0091*** 0.0050** 0.0073%%**
(3.52) (2.27) (3.03) (4.08) (2.25) (3.19)
TANG -0.0539%** -0.0102 -0.0707***  -(0.0539%** -0.0097 -0.0698***
(-2.75) (-0.51) (-3.52) (-2.76) (-0.49) (-3.47)
NDTS 1.4765%** 1.6983*** 1.8924*%** 1.4829%*%** 1.6874%*** 1.8960%***
(14.99) (17.60) (19.26) (15.12) (17.46) (19.30)
Constant 0.7886*** 0.8895%%** 0.8924%%** 0.7808*** 0.8897*%** 0.8918%%**
(21.96) (25.27) (24.53) (21.84) (25.28) (24.52)
Observations 6,914 6,914 6,914 6,914 6,914 6,914
R-squared 0.171 0.170 0.128 0.178 0.170 0.128
Number of id 1,195 1,195 1,195 1,195 1,195 1,195
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
F 106.7 106.0 76.03 103.3 97.51 70.04

Notes: This table presents results of ROA, CF, LIQ, COVID on capital structure using sample excluding utility industries. Variables are
defined in Tablel. Robust t statistics, clustered at the firm level are listed in parentheses below the coefficients. ***, ** and * denote statistical

significance levels at the 1%, 5%, and 10%, respectively.

As can be seen at this point the explanatory variables ROA, CF, and LIQ are all significant and nega-
tive, as are the epidemic and several explanatory variables, indicating that changing the sample still leads

to conclusions consistent with those above.

4.4.2 Shortened sample period

The sample period reflected in the results discussed previously is 2015-2021. This period contains 5
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years of data before the epidemic, which may be too long in comparison to the post-pandemic period. To
avoid the effect of sample interval selection on the results, the sample was changed to 2017-2021 and the

regression results with the new data are as follows:

Table 27 Table of robustness tests for shortened regression years

)] 2) 3) “) (5) (6)
VARIABLES ml m2 m3 m4 m5 mb6
TD TD TD TD TD TD
-0.2311%%** -0.2010%**
ROA (-17.61) (-14.56)
-0.0166*** -0.0157***
LIQ (-14.73) (-13.05)
CF -0.1422%** -0.1383***
(-7.98) (-7.49)
-0.1068***
COVID_ROA (-6.68)
-0.0032%*
COVID_LIQ (-2.36)
-0.0172%*
COVID_CF (-2.19)
SIZE -0.0373*** -0.0488*** -0.0519%** -0.0341*** -0.0479%** -0.0517***
(-6.01) (-7.89) (-8.17) (-5.50) (-7.72) (-8.12)
GRO 0.0101%*** 0.0059** 0.0098*** 0.0115%** 0.0057** 0.0100%***
(3.94) (2.27) (3.71) (4.49) (2.19) (3.76)
TANG -0.0496%* 0.0070 -0.0491* -0.0512%* 0.0062 -0.0488*
(-1.93) 0.27) (-1.85) (-2.00) (0.23) (-1.84)
NDTS 1.5004%** 1.8455%** 2.0097*** 1.5275%** 1.8322%** 2.0110%**
(13.39) (16.78) (18.04) (13.69) (16.65) (18.04)
Constant 0.7665%** 0.8214%** 0.8506%*** 0.7469%*** 0.8208*** 0.8496%**
(16.16) (17.24) (17.46) (15.80) (17.24) (17.43)
Observations 5,220 5,220 5,220 5,220 5,220 5,220
R-squared 0.198 0.181 0.150 0.207 0.182 0.150
Number of id 1,214 1,214 1,214 1,214 1,214 1,214
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
F 109.9 97.89 78.17 104.4 88.76 70.41

Notes: This table presents results of ROA, CF, LIQ, and COVID on the capital structure using samples during 2017-2021. Variables are
defined in Table 1. Robust t statistics, clustered at the firm level, are listed in parentheses below the coefficients. ***, ** and * denote statistical

significance levels at the 1%, 5%, and 10%, respectively.

As can be seen at this point, the explanatory variables ROA, CF, and LIQ are all significant and neg-
ative, as are the epidemic and several explanatory variables, indicating that changing the sample still leads

to conclusions consistent with those above.
4.4.3 Modification of explanatory variable measurement methods
In this robustness test, the measurement approach for the explanatory variables has been revised. Prof-

itability is now captured by the return on equity (ROE), computed as the ratio of net profit to owner's equity.
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Liquidity is assessed using the LIQ1 metric, which represents the ratio of current assets to total assets. CF1
represents cash flow, denoting the ratio of operating cash flow to operating revenue. Subsequently, the

regression model was re-estimated, incorporating these adjusted measurement methods for the explanatory

variables.
Table 28 Table of robustness test for modified explanatory variable measurement methods
(1) ) 3) “4) () (6)
ml m2 m3 m4 m5 mb6
VARIABLES TD TD TD TD TD TD
ROE -0.0018** 0.0089**
(-2.16) (2.39)
LIQ1 -0.0493** -0.0299
(-2.24) (-1.34)
CF1 0.0083*** 0.0080%**
(5.30) (4.90)
COVID ROE -0.0350%**
(-5.49)
COVID LIQ1 -0.0689***
(-4.74)
COVID CFl1 -0.0014**
(-2.15)
SIZE -0.0591***  -0.0607***  -0.0650***  -0.0595***  -0.0602***  -0.0650%**
(-13.37) (-13.64) (-14.89) (-13.50) (-13.55) (-14.88)
GRO 0.0063***  0.0065*** 0.0036 0.0069***  0.0067*** 0.0036
(2.82) (2.94) (1.63) (3.11) (3.00) (1.60)
TANG -0.0524%** -0.0199 -0.0533%**  .0.0559*** -0.0257 -0.053 1 ***
(-2.63) (-0.81) (-2.70) (-2.81) (-1.04) (-2.69)
NDTS 1.8718*** 1.8155%** 1.8740%** 1.8834%** 1.8303*** 1.8720%**
(18.97) (17.80) (19.06) (19.13) (17.97) (19.03)
Constant 0.8999***  0.9093***  (0.9454%**  (0.9070***  0.9314***  (.9450***
(24.85) (25.05) (26.44) (25.09) (25.49) (26.42)
Observations 7,155 7,155 7,108 7,155 7,155 7,108
R-squared 0.115 0.116 0.130 0.120 0.119 0.130
Number of id 1,235 1,235 1,224 1,235 1,235 1,224
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
F 70.11 70.59 79.61 67.09 66.81 73.00

Notes: This table presents results of new metrics of ROA1, CF1, LIQ1, and COVID on the capital structure using samples during 2015-

2021. Variables are defined in Table 1. Robust t statistics, clustered at the firm level, are listed in parentheses below the coefficients. ***, **,

and * denote statistical significance levels at the 1%, 5%, and 10%, respectively.

The analysis reveals that, under these circumstances, all the modified explanatory variables, namely
ROE, CF1, and LIQI, exhibit statistically significant negative coefficients. Moreover, the pandemic varia-
ble, along with other explanatory variables, also demonstrates statistical significance. These findings sig-
nify that despite the modifications made to the sample, the study's conclusions remain consistent with those

presented earlier.
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Taken together, it can be seen that neither changing the sample size, nor changing the regression model,
nor modifying the sample interval, changes the significance or direction of the explanatory variables. As
this therefore does not change the conclusions in this paper, we can assume that the conclusions listed in

this paper are highly robust.
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Chapter 5 Conclusion

5.1 Research findings

The survival and growth of an enterprise is inextricably linked to the soundness of its capital structure.
If a company’s debt financing is large, it will lead to a larger debt burden and even increase the risk of
bankruptcy. By contrast, if its debt financing is small, it will lead to a reduction in the effectiveness of debt
constraints on the enterprise. This paper therefore focuses on the relationship between corporate profitabil-
ity, solvency, cash flow levels, and corporate capital structure. This paper also considers the impact of the
context of the COVID-19 pandemic. The financial issues faced by firms under the impact of the 2019
COVID-19 pandemic, such as debt levels and capital structure, remain enigmatic and unresolved, and are
the focus of research in both theoretical and empirical financial communities. To date, the existing foreign
literature has focused on the relationship between the pandemic crisis itself and socio-economic operations,
leaving much to be desired in terms of the understanding of the micro-finance governance mechanisms and
mechanisms of action, especially in the absence of evidence from the UK market. Therefore, it is of great
theoretical significance and practical value to comprehensively explore the impact of the COVID-19 pan-
demic on the capital structure of listed companies within the specific national conditions and particular

market context of the UK.

This paper begins by summarizing the existing, relevant theories of capital structure. This literature
review includes a discussion of the early theories of capital structure (net income theory, net operating
income theory and traditional trade-off theory) and modern theories of capital structure (MM theory, trade-
off theory, agency cost theory, optimal financing theory and stakeholder theory), which together provide a
firm theoretical foundation for this paper. Using the 2015-2021 data of UK listed companies as its research
object, the paper explores the relationship between profitability, solvency, cash flow level, and corporate
capital structure, taking the gearing ratio, short-term debt ratio and long-term debt ratio as indicators of
capital structure. This paper takes into account the context of the coronavirus pandemic and investigates
the role of the pandemic in the relationship between profitability, solvency, cash flow level and corporate
capital structure. The paper also examines the moderating effect of the pandemic on profitability, solvency,
cash flow level, and capital structure. In addition, the research investigates the change in capital structure
before and after the outbreak. Several control variables were selected to test the hypotheses of this paper
through a multiple regression model. The effect of the pandemic on capital structure is further considered
in terms of the type of industry and the different life cycle stages of the firm. The conclusions of this paper

are as follows:
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First, profitability, liquidity, and cash flow are negatively related to the capital structure of a company.
Theoretically, internal financing is the priority of a company's financing decisions. Therefore, the higher
the profitability of a company, the more likely it is to use its retained earnings to fund itself first, while a
company with lower profitability must rely on external financing to obtain funds due to insufficient internal
funding. Companies with a high level of liquidity also have a high level of solvency. Companies with a
high level of solvency have a fast turnover of funds; the more liquid the company’s assets are, the more the
working capital of the company can meet the business needs of the company, and the less external financing
is required, leading to a reduction in the gearing ratio of the company. Enterprises with a high level of cash
flow will tend to use internal funds for financing. Only when the level of cash flow is low, will enterprises
engage in external financing. Therefore, the level of cash flow and the capital structure of a company have

a negative relationship.

Second, profitability, liquidity levels, and cash flow levels have a greater negative impact on a firm's
capital structure after an epidemic than they do before an epidemic. An epidemic changes the impact of
corporate profitability on capital structure. Specifically, after an epidemic, the profitability of a firm de-
creases and subsequent increases in profitability have a greater effect on the reduction in capital structure.
The overall level of liquidity decreases, and liquidity plays a greater role in the capital structure of the firm.
The degree of influence of cash flow on capital structure also changes; specifically, after an epidemic, the
cost of external financing increases and a firm’s incentive to use internal cash flow for financing increases
(if internal cash flow is sufficient) is greater. Therefore, the degree of influence of cash flow on capital

structure becomes greater.

Third, following the COVID-19 outbreak, UK companies' gearing, short-term debt ratios, and long-
term debt ratios increased. As the pandemic hit companies and reduces their profits, companies that were
severely affected by the pandemic chose external financing methods such as issuing debt and borrowing to
increase the company's available funds and compensate for the impact of the pandemic on the company's
cash flow, thus increasing the company's gearing ratio. Short-term debt and long-term debt are both im-
portant financing tools. After the outbreak, many companies chose to use short-term borrowing and long-
term borrowing to hold them over through the crisis. The level of both short-term and long-term debt will

increase as a result.

Fourth, financial indicators such as firm size, the proportion of tangible assets, and the non-debt tax
shield can positively increase a firm's gearing. The significance of this paper's financial indicators is con-
sistent with previous studies in the literature of this field, indicating that the UK market chosen for this

paper is very representative of the overall financial situation in the wake of an epidemic.
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Fifth, the impact of the epidemic on capital structure differs depending on the industry. Specifically,
the pandemic had a smaller impact on capital structure for manufacturing companies. For retail and trans-
portation companies, the pandemic had a larger, more positive impact on their capital structure. The impact
of the pandemic on different sectors varies. For transport companies, the COVID-19 outbreak led to a
blockade and a reduction in travel demand, so the transport sector was more negatively impacted than other
sectors. For retail companies, the pandemic reduced the number of people going out to shop and the revenue
of the retail sector decreased significantly as a result. Both the transport and retail sectors are service in-
dustries; by contrast, the manufacturing sector is generally a real economy with more fixed assets. When
an epidemic hits, strong assets can help companies to support their operations for a period, so they are less

affected by an epidemic.

Sixth, from a life cycle perspective, the impact of the pandemic on capital structure was greater for
companies in the growth and recession periods. The pandemic has had the smallest impact on capital in-
debtedness for mature firms. Firms in the mature stage have greater resilience to risk, but they are more
vulnerable to shocks from the external environment during growth and recession periods, so the pandemic

had a greater impact on them.

This study uses the economic shock following the COVID-19 crises as a natural experiment, so the
research ideas and methods used herein are also applicable to examining corporate capital structure and
leverage under any external shock. In addition, the results of this research are also informative for listed
companies themselves and even their management in recognizing and responding to epidemic shocks,

maintaining operational stability, and preventing financial and fiscal risks.

The research in this paper shows that although major public health events such as epidemics and other
crises are inevitable, companies can build their capacity to mitigate the impact of epidemics on their capital
structure and risk. In terms of profitability, companies can reduce costs and increase profits by reducing
redundancies and optimizing remuneration systems. In terms of cash flow, companies need to have suffi-
cient cash flow on hand to avoid any unexpected crises. Finally, in terms of liquidity, companies can in-
crease their level of liquidity by choosing more current liabilities over long-term liabilities when raising
debt. The development of profitability, cash flow levels, and liquidity levels can all help a company to better

withstand a crisis.

In terms of the impact of the nature of its industry on the enterprise, many industries such as transpor-
tation and retail are new industries with high earnings and fast development, but they have no asset base

and low risk resistance. In areas that were most impacted by the COVID-19 pandemic, many retail compa-
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nies were forced to close due to lower demand. Enterprises should diversify their operations in the devel-
opment process and avoid investing their assets in just one industry. The state should also pay attention to
safeguarding the primary position of the manufacturing industry and promote its continued high-quality

development.

In terms of the life cycle of a company, mature companies were less affected by the pandemic, which
suggests that companies should be aware of their stage of development in their day-to-day business activi-
ties, and should select different capital structure measurements according to the different stages of devel-
opment they are in. An increase in gearing can help enterprises to weather a short-term crisis to a certain
extent, but it can also have an impact on their risk and sustainability in the long term. Enterprises can choose
debt financing to help them survive in the short term, but they must be careful to choose the appropriate

degree of debt financing in order to avoid the negative effects of the overuse of debt instruments.

5.2 Research recommendations

As the pandemic has become the new normal and continues to spread in various countries, it is crucial
for the economic development of companies and countries to properly respond to the crisis brought about
by the pandemic and for each company to maintain the right level of capital structure. Based on this, this

paper makes the following recommendations:

First, strengthen the company's management and increase the proportion of equity financing. Gener-
ally speaking, an enterprise needs debt financing to support its current business and requires equity financ-
ing for future growth opportunities. Moreover, enterprises with more future growth opportunities should
try to replace short-term liabilities with long-term debt financing, so that the financing structure is in line
with the theory of the maturity structure of liabilities. Therefore, UK-listed companies should continuously
strengthen their own management, improve their corporate governance structure and information disclosure

system, and increase the proportion of equity financing to make their financing structure more rational.

Second, different financing methods should be adopted based on the characteristics of different indus-
tries. This is because the capital structure of listed companies in different industries varies greatly. The
factors that significantly affect their capital structure significantly will also vary accordingly. Enterprise
managers should adjust the capital structure of the enterprise according to the specific situation of the in-
dustry they are in, considering this factor in combination with the life cycle stage of the enterprise’s devel-
opment, its operating characteristics, and other industry characteristics, in order to achieve the optimal

capital structure for their firm’s specific situation.
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Third, managers and business leaders should pay attention to the different stages of the economic cycle
and its impact on their business. Managers need to rationalize the capital structure of their business accord-
ing to the recovery, boom, and recession phases of the economic cycle. During the recovery and boom
phases, the economy develops rapidly, market demand is strong, enterprises' profitability is enhanced, and
high profits are common. In recession and depression phases, market demand decreases and the whole
market economy is in the doldrums, so most enterprises cannot sustain their production and operation. In
these phases, businesses often fall into financial difficulties and may face the risk of bankruptcy, so they

should try to reduce their total proportion of debt to reduce financial risks.

Fourth, to prevent and control epidemics and assist business operations.

In the face of the onslaught of the coronavirus pandemic, the economies of various countries have
been significantly impacted by the pandemic, with production shutting down in many places. This economic
situation is continuing to occur and still deserves attention. The UK should contain the localized outbreak
as soon as possible to safeguard the economy. At the same time, the government should, depending on the
extent to which the epidemic is under control, support enterprises in resuming production as soon as it is
feasible and appropriate, and continue to examine the resumption of production and work to provide assis-

tance to stricken enterprises and maintain their normal operation.

5.3 Research outlook

Due to various objective constraints, this paper suffers from a series of shortcomings.

First, the research is limited by the data available. When conducting the empirical analysis, the three
factors that may affect the capital structure of firms were mainly selected as explanatory variables and four
factors were selected as control variables. Other factors, such as industry competitiveness, capital market
effectiveness, and credit level, could not be objectively quantified or the relevant data was not readily avail-
able. Therefore, these factors were included in the empirical analysis. This may have an impact on the
ultimate explanatory power of the model and the accuracy of the conclusions. At the same time, there are
many other macro-influencing factors, and future articles could conduct more in-depth research in this area.
Market leverage as an additional measure would enhance the comprehensiveness of the analysis. However,
due to the data limitations mentioned above, it is impossible to include a measure of market leverage in the
current study. To address these limitations and provide a more comprehensive understanding, future re-
search could delve deeper into exploring the influence of market leverage and incorporate additional macro-
influencing factors. This would enable a more holistic analysis of the determinants of capital structure and

enhance the robustness of the findings.
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Second, this paper has only examined the moderating effect of the pandemic on profitability, liquidity
levels, cash flow levels, and corporate capital structure, and the impact of the pandemic on corporate capital
structure. It does not examine in depth the underlying reasons why the epidemic has had an impact on
capital structure. In future research, the deeper reasons for the impact of the pandemic on capital structure

can be explored further.

Third, this paper has only explored the impact of the pandemic on enterprises from the perspective of
capital structure up to this point. For listed companies, the pandemic will not only change the capital struc-
ture but also alters the firms' operational conduct and executive behavior and impacts on research and de-
velopment (R&D) investment on capital structure in the UK market. In future research, it would be benefi-
cial to investigate separately the impact of the pandemic on executive behavior and corporate research and

development (R&D) activities, further examining the repercussions imposed on companies by the outbreak.
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Appendix-Glossary of terms

Term Definition
Life cycle refers to the distinct stages of growth that a company under-
Life Cycle goes, including the startup phase, growth phase, maturity phase, and de-

cline phase

Capital structure refers to the specific mix of debt and equity used to fi-

Capital Structure \ .
nance a company's assets and operations.

Business risk refers to the potential for financial loss or uncertainty faced
by a company. It is often measured by the variability of a company's
earnings, such as the standard deviation of ROA. Higher variability indi-
cates greater business risk.

Business Risk
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