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Abstract

This master thesis examines the trend in cash holdings among industrial
firms in the United States, building upon the research of Bates et al. (2009) by
analyzing a more recent sample period from 1980 to 2020. The study utilizes
regression analysis to investigate the relationship between firm characteristics and
cash ratios, aiming to understand the factors driving changes in cash holdings. The
findings of the study confirm that changes in known determinants play a significant
role in the rise of cash holdings among industrial firms. Furthermore, the study
uncovers evolving relationships between firm characteristics and cash holdings

over time, indicating the influence of external factors.
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1. Introduction

1.1  Background and Motivation of the Research

According to Bates, Kahle, and Stulz (2009), the question of why firms hold
so much cash on their balance sheets remains one of the most puzzling issues in
corporate finance. The authors highlight the ongoing debate in the literature about
the optimal level of cash holdings for firms and review various explanations for
why firms hold cash. While cash holdings provide firms with a cushion to meet
short-term obligations and take advantage of investment opportunities, holding
excess cash also leads to an opportunity cost. The authors also suggest that the
optimal level of cash holdings may depend on a variety of factors, including

industry, business cycle, and firm characteristics.

Cash holdings constitute a crucial component of a firm’s’ financial
management. They represent the amount of cash and cash equivalents that a
company holds on its balance sheet, which can be used to fund various activities
such as investments, acquisitions, dividends, and debt repayments. Cash holdings
can also function as a safeguard against unexpected economic shocks, providing
companies with the flexibility to weather financial downturns.

According to Almeida, Campello, and Weisbach (2004), the literature on
cash holdings has seen significant growth due to various factors, such as the
increasing importance of cash holdings as a financing tool for firms and the
changing financial environment. Additionally, research has sought to better
understand how firms manage their financial resources, including cash holdings
(Bates, Kahle, & Stulz, 2009; Harford, Klasa, & Walcott, 2009).

Research on cash holdings has examined a range of factors that can
influence the amount of cash firms hold, including financial constraints, investment
opportunities, and corporate governance structures. Some notable academic papers
and articles that discuss the growing interest in studying cash holdings and their
determinants include Opler et al. (1999), Bates et al. (2009), Harford et al. (2009),
Almeida et al. (2004). Studies have also investigated the implications of holding
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cash, such as the effect on firm value and the potential for excess cash to be used
for value-destroying activities. There is a growing body of literature that examines
the implications of holding cash for firms. One study by Harford et al. (2009) found
that firms with high levels of cash holdings tend to have higher valuations and are
less likely to experience financial distress. However, other studies, such as those by
Almeida et al. (2004) and Gao et al. (2013), have shown that holding excess cash
can lead to agency problems and the potential for value-destroying activities, such

as overinvestment or excessive executive compensation.

Finally, the literature on cash holdings has highlighted the importance of
understanding the factors that influence the level of cash holdings. Several studies
have examined the determinants of cash holdings, such as profitability, cash flow
volatility, investment opportunities, and financial constraints (e.g., Baumol, 1952;
Opler et al., 1999; Bates et al., 2009). Most of these studies have focused on
developed economies, such as the US, Europe, and Japan (e.g., Bates et al., 2009;
Gao et al., 2013; Harford et al., 2014; Wang & Guedhami, 2018).

Bates et al. (2009) highlighted the increasing trend of cash holdings among
firms and its implications for leverage analysis. Their findings suggested that firms'
cash reserves were rising significantly, which led to a decline in the net debt ratio.
This decline was notable even though traditional measures of leverage, such as the
debt-to-assets or debt-to-equity ratio, did not show a substantial decrease in average

leverage.

Building upon the findings of Bates et al. (2009), our research aligns with
their conclusions and provides further evidence of the impact of cash holdings on
firms' leverage. We observe a consistent decline in the net debt ratio among the
sampled U.S. firms, and this decline is primarily attributed to the increase in cash

holdings.

The connection between the increase in cash holdings and the disappearing
dividends and new listings phenomena is apparent as documented by Fama and
French (2001). As firms opt not to distribute dividends and accumulate more cash,
there is a parallel increase in the population of nondividend-paying firms with
substantial investment opportunities but lower profitability. This aligns with the
notion that financially constrained firms, particularly those without dividend

payments, tend to hold larger cash reserves. The evidence presented by Fama and
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French sheds light on the link between the changing nature of firms and their
dividend policies, providing insights into the dynamics of cash holdings and
dividend decisions in the market.

Upon observing the documented increase in cash holdings and the
corresponding decrease in net debt, our study delves into understanding the
underlying factors driving this increase. Our investigation reveals that the rise in
average cash ratio cannot be solely attributed to the evolution of cash holdings in
large firms. Across all size quintiles, it is evident that small firms have experienced
a considerable accumulation of cash.

The observed surge in cash holdings can be closely linked to the phenomena
of declining dividends and increasing new listings, as documented by Fama and
French (2001). This significant increase in cash holdings among nondividend-
paying firms, as observed in relation to the declining dividends and increasing new
listings phenomena documented by Fama and French (2001) and Bates et al., 2009,
can be attributed to the precautionary demand for cash theory. According to this
theory, firms accumulate cash reserves as a precautionary measure to safeguard

against unexpected negative cash flow shocks.

The precautionary demand for cash theory offers a plausible explanation for
the observed secular increase in cash holdings among nondividend payers. This
theory suggests that firms hold cash as a safeguard against potential adverse cash
flow shocks. Throughout the sample period of Bates et al. (2009) — (1980 to 2006),
it is well-documented that idiosyncratic risk has consistently risen as reported in the
study conducted by Campbell, Lettau, Malkiel, and Xu (2001).

By categorizing the industries in our sample into quintiles based on
idiosyncratic cash flow volatility, we observe that firms situated in the top quintile,
representing industries with the highest increase in idiosyncratic cash flow
volatility, exhibit a notable surge in their cash reserves. The findings indicate a clear

relationship between industry-specific volatility and cash holdings.

Lastly, to understand the underlying reasons for the increase in cash
holdings, we conducted regression analysis similar to the approach used in a prior
study by Opler, Pinkowitz, Stulz, and Williamson (1999). We aimed to determine

whether the surge in cash reserves resulted from changes in firm characteristics,
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shifts in the demand for cash unrelated to firm characteristics, or adjustments along

the demand curve for cash.

1.2 Research Questions and Objectives

The aim of ours is to investigate the determinants of cash holdings for firms
in a specific context, with the objective of replicating and extending the findings of
the study by Bates et al. (2009). This study aims to extend the research by Bates et
al. (2009) by examining and comparing the determinants influencing cash holdings
among industrial firms in the US. By focusing solely on the US market, this
investigation intends to shed light on the determinants of cash holdings in this

specific context.

To achieve this objective, our study addresses several research questions.
Firstly, we aim to identify and analyze the factors that influence the level of cash
holdings among industrial firms in the United States. By examining variables such
as profitability, cash flow volatility, investment opportunities, and financial
constraints, we seek to uncover the key drivers that shape cash holdings in the

industrial sector.

The United States presents an intriguing context for studying corporate cash
holdings due to several reasons. First, the US is home to a diverse range of
industries and companies, providing a broad sample for analysis. This diversity
allows for a comprehensive exploration of the factors that influence cash holdings
across different sectors. The US has been a focal point of academic and policy
discussions regarding cash holdings, making it essential to examine the

determinants of cash holdings within this specific context.

The chosen time scope for our study spans from 1980 to 2020. This
extensive period allows us to capture the long-term trends in cash holdings,
enabling a comprehensive analysis of the determinants that have influenced cash
holdings decisions over the past four decades. By considering this extended time
frame, we aim to provide an understanding of the determinants of cash holdings and

how they have evolved over time in the US industrial sector.



1.3  Significance and Contribution of Study

The significance and contribution of this study lie in its ability to provide
valuable insights into the determinants and effects of cash holdings for firms in the
USA. By replicating the methodology of Bates et al., 2009 and applying it to a
different context, this study contributes to a better understanding of the factors that
influence cash holdings and provides insights for firms and policymakers on how

to manage their financial resources effectively.

Our research findings contribute to the existing literature by reinforcing the
importance of considering cash holdings when analyzing a firm's leverage. While
traditional leverage measures may not capture the full picture, the net debt ratio
provides a more comprehensive understanding of a firm's financial position.
Researchers and practitioners can use this insight to refine their analysis of leverage

and better assess a firm's risk profile and financial health.

The findings of this study can inform firms financial management decisions,
including aspects such as determining how much cash to hold, allocating cash
towards investment or dividend payouts, and managing associated risks linked to
cash holdings. By shedding light on the factors influencing cash holdings, this study
provides valuable insight that can help guide firms in making informed decisions

regarding their financial resources.

Additionally, policymakers can leverage the findings of this study to
formulate effective regulations and policies related to cash holdings, particularly in
the manufacturing industry. By understanding the determinants of cash holdings in
this specific sector, policymakers can enhance their understanding and decision-
making in relation to cash management, thereby fostering improved financial

outcomes and optimal cash management practices.



1.4 Scope and Limitations of Study

This study focuses on the determinants and effects of cash holdings for
industrial firms in the US. The scope of the study is limited to firms in the
manufacturing industry and does not include firms in other sectors or industries.
The study uses data from publicly traded firms, which may not be representative of
all firms in the manufacturing industry, particularly those that are privately owned

or not listed on stock exchanges.

One limitation of this study is that it relies on secondary data sources, which
may contain measurement errors or data quality issues. Moreover, the study only
considers a limited set of factors that may influence cash holdings, and other factors
that are not included in the analysis may also play a role in determining cash

holdings.

Finally, it is important to note that this study is intended to compare the
determinants of cash holdings among industrial firms in the US, there may still be
variations in the institutional and regulatory environments that impact cash holdings
practices. Therefore, it is essential to interpret the result of this study with caution

and understand that the applicability may be limited to other nations or industries.

2. Literature Review

2.1  Overview of the Theoretical Framework

The literature on economics and finance has identified four primary reasons
for why firms hold cash, which are precautionary, transaction, tax and agency
motives. These motives can influence a firm's cash policy in various ways,
depending on the specific circumstances of the firm. This literature review delves
into the theoretical framework surrounding cash holdings, providing a detailed

examination of each motive and their influence on firm value. By synthesizing



existing research, this review aims to illuminate the determinants of cash holdings,

uncovering the factors that shape a firm's decision to hold cash.

2.1.1 Precautionary motive

Holding cash for precautionary reasons stems from “the desire for financial
security regarding the future cash equivalent of a certain proportion of total
resources (Keynes, 1936, p. 85).” This motive explains the need for holding cash
as a buffer against unexpected opportunities that may require immediate payments.
Thus, companies can mitigate their financial risks and enhance their capacity to
react to unforeseen circumstances and investment opportunities by holding cash
(Keynes, 1936, p. 98).

According to Opler, Pinkowitz, Stulz, and Williamson (1999) (henceforth
OPSW), their empirical study supports the notion that management tends to
accumulate excess cash when the opportunity to do so arises. The authors propose
that firms hold excess cash to ensure they have enough resources to invest when
cash flow is too low, and outside funding is costly. Specifically, the study explains
that firms with riskier cash flows and poor access to external capital hold more cash

as a precautionary measure.

The Almeida et al. (2004) model suggests that firms may hold cash as a
precautionary measure in order to mitigate potential liquidity shocks. The model
considers how financially constrained firms may differ in their cash holding
behavior compared to unconstrained firms. According to the model, financially
constrained firms may invest in cash out of cash flow, meaning that they may use
their available cash flow to build up their cash reserves. This is because financially
constrained firms may face difficulty obtaining external financing in the event of a
liquidity shock, and therefore need to rely on their existing cash reserves. On the
other hand, unconstrained firms may not need to hold as much cash, as they have
greater access to external financing and are therefore less reliant on their cash
reserves. The Han and Qiu (2007) model provides further insight into the behavior
of financially constrained firms and the factors that influence their cash holding

decisions. By extending the model of the Almeida et al. (2004), they contribute to
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a deeper understanding of the relationship between cash flow volatility and
corporate liquidity demand. In this model, Han and Qiu show that an increase in the
volatility of cash flow leads to an increase in cash holdings for firms that are
financially constrained but has no determinate effect on other firms. Empirically,
Han and Qiu find support for their theoretical prediction. They examine data from
1998 to 2002 and find that the cash holdings of financially constrained firms
increase with cash flow volatility. This suggests that the increase in cash holdings
is driven by a precautionary demand for cash rather than other factors such as

investment opportunities or tax considerations.

However, the precautionary motive for holding cash is not limited to
financially constrained firms but also applies to firms with better investment
opportunities. OPSW study shows that holding cash is a rational decision for firms
in various financial situations, and not solely a result of financing constraints. They
found that firms with higher market-to-book ratios and higher R&D spending,
which are commonly used proxies for investment opportunities, tend to hold more

cash as a precautionary measure.

According to Bates et al. (2009), an analysis of the increase in cash holdings
for non-dividend paying firms provides empirical evidence that supports the
precautionary motive for holding cash. The study suggests that this increase in cash
holdings is not primarily due to changes in investment opportunities or financial
constraints, but rather a response to the increasing uncertainty and risk associated
with the global economy. This finding implies that the precautionary motive for
holding cash is a response to the changing economic environment, rather than being
solely driven by firm-specific factors. Furthermore, the study can be linked to the
increasing uncertainty and risk faced by firms in their operating environment,
particularly due to the rise in idiosyncratic risk. This measure of uncertainty and
risk faced by firms may be related to the increasing cash flow risk, which is partially
addressed by the increase in cash holdings among U.S. firms. Therefore, the Bates
et al. (2009) study provides insight into the reasons behind the rising cash holdings
among non-dividend paying firms, emphasizing the importance of the
precautionary motive for holding cash in response to changing economic

conditions.



2.1.2 Transaction motive

The transaction motive refers to the need for firms to hold cash to facilitate
day-to-day business exchanges and meet their obligations for cash flows arising
from daily transactions. This motive ensures that companies have the necessary
funds available to cover their daily expenses and avoid delays or disruptions in their

operations.

The transaction motive is a crucial concept in finance that helps firms
determine the optimal level of cash holdings. Classic finance models, such as
Baumol (1952) and Miller and Orr (1966), demonstrate that firms incur transaction
costs when converting noncash financial assets into cash and using it for payments.
As a result, firms must strike a balance between holding too much cash and

incurring holding costs or holding too little cash and incurring transaction costs.

Moreover, these models reveal that larger firms benefit from economies of
scale with the transaction motive, allowing them to hold less cash relative to their
smaller counterparts. This concept has been extensively researched, with ample

evidence supporting the existence of these economies of scale (Mulligan, 1997).

2.1.3 Tax motive

Foley et al. (2007) found that some firms could be motivated to hold cash
due to tax considerations rather than the precautionary or transaction cost motives.
Generally speaking, the US taxes the foreign operations of domestic firms and
grants tax credits for foreign income taxes paid abroad. In the case of the majority
of US affiliates, such taxes are equal to the disparity between foreign taxes paid and
the tax payments that would have been incurred if the foreign earnings were taxes
at the US rate and can be postponed until the repatriation of earnings. Such tax
burdens induce incentives for US-based multinational corporations to retain
earnings abroad and, if the retained earnings are not associated with attractive

investment opportunities, to hold the retained earnings as cash (Foley et al., 2007).



Further, Foley et al. (2007) found that US corporations that would incur tax
consequences associated with repatriating foreign earnings hold higher levels of
cash compared to those that would not. It is particularly true for affiliates for which
the implied tax consequences of repatriation are the highest since they are subject
to the highest tax rates. Consequently, as a result, there is a higher probability of

multinational firms to accumulate cash.

2.1.4 Agency motive

Jensen and Meckling (1976) introduced the concept of agency cost and
highlighted the potential inefficiencies that can arise in firms due to the separation
of ownership and control. They define it as the sum of monitoring expenditures by
the principal, the bonding expenditures by the agent, and the residual loss. The
agency’s motive for holding cash arises if there is potential for conflict of interest
between shareholders and managers. In the presence of agency costs, management
may hold cash to pursue its own objectives at shareholders’ expense (OPSW, 1999).
Shareholders typically prefer that the firm invest in positive net present value
projects or return excess cash to shareholders through dividends or share buyback
to increase shareholder value. However, managers may have their own interests in
mind, such as maximizing their own salaries, which would not align with the
interest of shareholders. Holding excess cash provides managers with more
discretion over investment decisions, which can cushion against financial distress
or enable investments or provide opportunities for investments that may not be in

the best interest of shareholders.

Dittmar and Mahrt-Smith’s (2007) suggest that the value of cash is
influenced by investor expectations regarding its use in the presence of managerial
agency problems. They suggest that managers with potential agency problems are
likely to invest excess cash inefficiently. Shareholders assign a lower value to an
additional dollar of cash reserves when agency problems are likely to be greater at
the firm. In situations where agency problems are more prevalent within a firm,

shareholders tend to place a lower valuation with an increase in cash reserves.
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Harford et al. (2008) provide support for this assertion, as they found that
firms with weaker governance tend to maintain lower levels of cash reserves as a
means to mitigate potential agency problems that may arise from excess cash

holdings.

Further, OPSW (1999) states that managers may exhibit a stronger
preference for holding cash due to its capacity to decrease firm risk and increase
managerial discretion. This preference may result in an excessive focus on holding
cash for precautionary motive, benefiting managers’ objectives. As a consequence,
management may hold cash to further its own goals/objectives at the expense of

shareholder interests.

Harford et al., (2008) explored the relationship between cash holdings and
agency problems/investor protection. In situations where the interests of the
controlling shareholder and outside investors are not fully aligned, giving rise to
agency problems, the controlling shareholder may at times prioritize his own
personal welfare at the expense of outside investors. The extent to which the
controlling shareholder can extract personal benefits from their position depends on
the level of protection to outside investors in the country where the firm operates.
In countries with weak investor protection, it is less costly for controlling
shareholders to consume private benefits associated with cash holdings. This
increases the capacity of controlling shareholders to exploit their situation, leading

to lower/reduced cash holdings.

Dittmar and Mahrt-Smith (2007), Harford et al. (2008), and Pinkowitz et al.
(2006) provide evidence implying that managerial entrenchment firms are more
likely to build excess cash balances but spend excess cash quickly, as well as agency
conflicts leading managers with excessive cash balances to make poor acquisitions.

2.1.5 Cash and debt policy

In practice, cash policy is not independent from capital structure decisions.
While a detailed description of capital structure theories goes beyond the scope of
the thesis, we refer the interested reader to a recent empirical study by DeAngelo,

Goncalves, and Stulz (2022). The authors find strong empirical evidence supporting
11



the idea that firms dynamically manage leverage and cash policy. They observe that
firms adjust their leverage slowly over time, and changes in leverage are primarily
driven by changes in the costs and benefits of debt financing. They also find that
firms adjust their cash holdings quickly in response to changes in investment
opportunities and changes in investment opportunities and shocks, but more slowly
in response to changes in financing costs. Hence, DeAngelo et al., 2022 highlight
the importance of treating capital structure and cash balances as complementary

elements of financial policy.

2.2The Determinants of Cash Holdings and the Optimal Level of Cash

Academic literature and industry practice often identify several
determinants of cash holdings that companies may consider when making decisions
about how much cash to hold on hand. These determinants intuitively relate to the
factors discussed above can include factors such as the company's size, financial
goals, leverage, operating cash flows, capital expenditure requirements, investment
opportunities, non-cash liquid assets, managerial ownership, board independence,
ownership concentration, dividend payments, debt levels, industry characteristics,

regulatory requirements, and more.

2.2.1 Growth opportunity, riskier cash flows and cost of external capital

In accordance with the belief that financial constraints impact the
precautionary motive for holding cash, OPSW (1999) conducted a study on cash
holdings of publicly traded US firms from 1971 to 1994. Their findings indicate
that firms establish a target level of cash that is influenced by their growth
opportunities and the riskiness of their project cash flows. Additionally, the study
reveals that firms tend to hold higher levels of cash when the cash flow required for
investment is low and external capital is costly. These findings support the
argument put forth by Myers and Majluf (1984) that firms with higher information

12



asymmetry problems prefer to maintain financial slack to avoid the need for

external financing.

According to Ozkan and Ozkan (2004), firms with greater growth
opportunities are motivated to mitigate the risk of financial distress, leading them
to maintain higher levels of cash and marketable securities. Additionally, firms
facing riskier debt and greater growth opportunities tend to forego potentially
valuable investment opportunities. As a result, the increased cost associated with
external financing causes firms to maintain higher levels of cash holdings as a

means of maintaining financial flexibility.

Furthermore, the results of the study align with the model presented by Kim,
Mauer, and Sherman (1998), which emphasizes the trade-off between the lower
returns associated with holding liquid assets and the benefits of funding future
investment opportunities. This model suggests that firms optimize their cash

holdings based on the availability and cost of external finance.

2.2.2 Corporate governance metrics

Focusing on managerial ownership, Nikolov and Whited (2014) examine
the impact of agency problems on corporate cash holdings using a structural
estimation approach. They found that low managerial ownership is a significant
factor contributing to increased cash holdings. On the other hand, the research
conducted by Liu and Mauer (2011) suggests that CEO compensation programs that
incentivize risk-taking are associated with increased levels of cash holding.

However, it is important to note that this cash may have lower value to shareholders.

In an empirical investigation of UK companies, Ozkan and Ozkan (2004)
found that the ownership structure of firms plays an important role in determining
their cash holdings. They found a non-monotonic relationship between managerial
ownership and cash holdings, with cash holdings first falling as managerial
ownership increases up to 24%, then rising as managerial ownership increases to
64%, and falling again at higher levels. They also found that family-controlled firms
tend to hold higher levels of cash and marketable securities. Their findings

contribute to the literature on the empirical determinants of cash holdings of firms
13



by incorporating ownership and board structure, effectively controlling for
endogeneity, and accounting for the dynamic nature of firms' response to changes
in their target cash levels.

The study of Megginson et al. (2014) focuses on the relationship between
state ownership and corporate cash holdings in China's share-issue privatized firms
from 2000 to 2012. According to their results, there is a positive relationship
between the level of cash holdings and the decline in state ownership in firms. This
suggests that as state ownership decreases, firms are less inclined to hold cash for
liquidity purposes due to the reduced influence of soft budget constraints. In this
context, the increase in corporate cash holdings can be attributed to a decrease in
the impact of soft budget constraints on firms' behavior. Additionally, the study
indicates that the decline in state ownership is associated with a higher marginal
value of cash, indicating that shareholders place more value on cash that is less

likely to be appropriated for state use.

The board of directors has a crucial role in protecting shareholders' interests
and ensuring strong corporate governance. The study of Kao et al., (2019) examines
the impact of board characteristics, ownership structure, and corporate governance
mechanisms on firm performance in Taiwanese firms. The findings indicate that a
higher proportion of independent directors typically leads to a more effective board.
An effective board can mitigate agency problems related to high cash holdings by
monitoring senior executives and restricting their ability to extract personal
benefits. However, there is no clear evidence indicating a direct impact of board
structure on cash holdings or the operating performance of firms with high cash
holdings. Nevertheless, high cash holdings can still affect the prudent utilization of
the cash (Amess et al., 2015).

Finally, financial leverage serves as a means to regulate managers'
discretionary behavior, thus reducing the costs associated with their control over
cash holdings. According to Jensen (1986), the fixed interest obligations of debt
compel managers to allocate cash to creditors rather than retaining it or utilizing it
for personal gains through unprofitable investments. Consequently, higher leverage
diminishes managers' control over cash, subsequently mitigating the agency costs
linked to expenditures that yield personal benefits. This reduction in discretionary

spending is anticipated to augment firm value and deliver advantages to
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shareholders. However, it is important to note that higher leverage also amplifies
financial risk due to the increased likelihood of default and bankruptcy costs.
Faulkender and Wang (2006) have observed empirical evidence supporting the
notion that elevated levels of cash and leverage diminish the incremental value of
cash. They discovered that an additional dollar of cash in an all-equity financed
firm is worth $0.143 more than an additional dollar of cash in a firm with a 10%

leverage ratio.

Cash holdings levels in a company can be influenced by various firm-
specific factors. Several studies have examined these determinants of cash holdings
in different countries and industries. For example, the paper of Ahmed et al. (2018)
provides context on the factors that affect corporate cash holdings and the possible
implications of these determinants on firm performance. The paper's findings offer
insights into the determinants of corporate cash holdings for large Chinese listed
firms from 2012 to 2016. Specifically, the study highlights several firm-specific
determinants that impact cash holdings levels. These determinants include leverage,
bank debt, non-cash liquid assets, cash flow volatility, investment opportunity,
dividends, firm size, cash flow, board independence, and ownership concentration.
The results indicate that cash holdings are negatively related to leverage, bank debt,
and non-cash liquid assets, and positively related to cash flow volatility, investment
opportunity, and dividends. A study by Drobetz et al. (2007) analyzed the
determinants of cash holdings for Swiss firms and found that larger firms, firms

with higher profitability, and firms with higher debt ratios tend to hold more cash.

2.3 The Relationship Between Excess Cash Holdings and Firm

Behavior

Excess cash holdings and their impact on firm behavior have been a topic
of significant interest in corporate finance research. Several studies have examined
the relationship between excess cash and investment decisions, considering various
factors such as financial constraints, information asymmetry, and managerial
entrenchment. For instance, OPSW (1999) found that firms with higher levels of

excess cash tend to have greater capital expenditures and acquisition spending, even
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when they have poor investment opportunities. They also find that negative excess
cash has greater impact on reducing investment than positive excess cash has on

increasing it.

Additionally, the impact of excess cash on shareholder payouts is similar in
magnitude to its impact on investment and acquisition spending. Another finding is
that rises in excess cash result in a relatively minor increase in capital expenditures,
acquisitions spending, and payouts to shareholders. This indicates that excess cash
levels tend to pe persistent unless firm performance is poor, and that the lumpiness
of capital expenditures and acquisitions is not an important reason for changes in
the excess cash policy (OPSW, 1999; Arnold, 2014). However, Sheu and Lee
(2012) highlighted the moderating effects of financial constraints and managerial
entrenchment on the relationship between excess cash and investment. They found
that the positive impact of excess cash on investment is stronger for financially
constrained firms, while managerial entrenchment weakens the relationship.
Additionally, other studies have explored the implications of excess cash for R&D

expenditure and shareholder payouts.

2.4  Development of Hypotheses

We develop hypotheses and research propositions based on the main
research question: What drives/explains the strong growth in cash holdings that we
have observed over the years? Building upon the theories and previous research
discussed in the literature review, we aim to investigate the factors that contribute
to the increase in cash holdings of US firms since 1980.

Hypothesis 1:

There has been a significant increasing trend in cash holdings of US firms
since 1980.

This hypothesis posits that there has been a consistent and significant

upward trend in cash holdings among US firms over the years (Bates et al., 2009).
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It suggests that the average cash ratio has been steadily increasing, indicating a
greater emphasis on holding cash reserves. By testing this hypothesis, we aim to
explore whether there is a statistically significant trend in cash holdings and gain a
deeper understanding of the trajectory of cash management practices among US

firms.

By examining historical data and conducting regression analyses, we will
investigate the relationship between time and cash holdings to determine if there is
a significant annual increase in cash holdings over the sample period. The findings
will help shed light on the overall pattern of cash accumulation and provide insights

into the factors driving the observed growth in cash holdings.

Hypothesis 2:

Smaller firms, categorized in lower quintiles based on their book value of assets,
are more likely to exhibit higher cash ratios compared to larger firms.

Considering the observed upward trend in cash ratios across all firm size
quintiles, with a more pronounced increase for smaller firms, we propose the
presented hypothesis 3. This hypothesis is based on the results obtained from the
regression analysis, which revealed a positive and statistically significant slope
coefficient for each quintile. It aligns with the conclusions of Bates et al. (2009) and
suggests that firm size plays a significant role in driving the increase in cash

holdings over time.

Hypothesis 3:

Firms with a higher emphasis on dividend payments are expected to have lower

cash ratios compared to firms that prioritize cash retention.

This hypothesis is based on the understanding that firms with a greater focus
on distributing dividends may allocate a smaller portion of their available funds to
cash reserves. It implies that dividend policy influences the level of cash holdings,

with firms favoring either dividend payouts or cash retention strategies.
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Hypothesis 4:

Firms operating in industries with higher levels of risk are more likely to maintain

higher cash reserves compared to firms in industries with lower risk levels.

This hypothesis is based on the notion that industries characterized by
greater risk and uncertainty may require larger cash reserves as a precautionary
measure. It suggests that industry risk serves as a determinant of cash holdings, with
firms adjusting their cash management strategies in response to the specific

challenges and characteristics of their respective industries.

The increase in cash holdings of US firms since 1980 can be attributed to changes

in known determinants of cash holdings.

This hypothesis posits that firm-specific factors, such as firm size, market-
to-book ratio, cash flow, leverage, acquisition activity and net working capital
management efficiency, play a significant role in driving the observed growth in
cash holdings. Larger firms and firms with higher market-to-book ratios may hold
higher cash reserves to mitigate liquidity risks and ensure financial stability. On the
other hand, firms with higher cash flows and more efficient working capital
management may maintain lower cash ratios as they have better access to external
financing and investment opportunities. By testing this hypothesis, we seek to

understand the extent to which firm-specific factors influence cash holdings.

3. Research Methodology

3.1 Data Description

The research design for this master's thesis involves an empirical
investigation of the determinants of cash holdings for U.S. industrial corporations,

as well as an examination of the relationship between cash holdings and firm
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performance. The study aims to replicate and extend the findings of the study by

Bates et al. (2009) to a more recent sample period.

The sample includes publicly listed firms in the US over a fourty-year
period spanning from 1980 to 2020, which is collected from the WRDS Compustat
database. In order to ensure the quality and reliability of the data, the sample is
refined by applying filters in accordance with prior empirical research. Specifically,
firms with particular Standard Industrial Codes (SIC) are excluded from the sample
to minimize the influence of factors that could potentially confound the results. In
this case, exclusion from certain SIC codes are based on prior research indicating
that these codes are associated with industries that have unique cash flow
characteristics that could influence the cash holdings of firms withing those

industries.

Consistent with previous empirical research conducted by Bates et al.
(2009), Dittmar and Mahrt-Smith (2007), and OPSW (1999), companies operating
within the financial service industries (SIC codes 6000-6999) are excluded due to
the challenges associated with accurately assessing their liquidity. Additionally, the
utility sector (SIC codes 4900-4999) is excluded due to prior research suggesting
that the liquidity and governance factors of companies in the utility sectors may be
influenced by regulatory policies. As a result, cash holdings of such firms may be

subject to regulatory supervision.

3.2 Variables and Measurements

Dependent variable

Cash-to-assets ratio

A key variable in our analysis is cash-to-assets ratio that is calculated as the
average value of the cash and short-term investments variable (CHE) divided by
the average value of the total assets variable (AT), across a sample of U.S. firms

over a period of time.
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CHE | Cash and Short-Term Investments CHE / AT Cash-to-assets-

AT | Assets — Total ratio

CHE | Cash and Short-Term Investments

AT | Assets — Total

AT — CHE Net Book Assets

CHE | Cash and Short-T I tment -to- -
ash and Short-Term Investments CHE / NA Cash-to-net assets

NA | Net Book Assets (calculated above) ratio

We focus primarily on regressions using cash to assets as the dependent
variable but reproduce regressions using the log of cash to net assets (where net

assets equals book assets minus cash).

Explanatory variables

The explanatory variables are followed by Bates et al. (2009) as well as OPSW.

Leverage

We measure leverage as total long-term debt, plus total debt in current
liabilities, divided by total assets. Outliers in firm-year explanatory variable

leverage is winsorized so that it is between zero and one.

DLTT | Long-Term Debt - Total

Debt-to-

LCT | Current Liabilities - Total (DLTT + LCT) / AT .
assets-ratio

AT | Assets - Total

Market-to-book ratio

The market-to-book ratio is often used as a proxy for investment
opportunities. We may expect companies with high market-to-book ratios to hold

more cash, since the costs they incur if their financial condition worsens are higher
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(OPWS, 1999). The variable is measured as (market value of equity + book value

of assets — book value of equity)/book value of assets.

PRCC_F | Price Close - Annual - Fiscal

CSHO | Common Shares Outstanding ([zliiiif][Zég?;l;)] Market-to-
CEQ Common/Ordinary Equity - Total [AT] book-ratio

AT Assets - Total

Firm size

Firm size is used as a proxy for takeover deterrent in OPSW, which is where
Bates has taken his variables from. The tradeoff model argues that there are
economies of scale in liquid assets, that way one would expect firm size to have a
negative impact on cash holdings (OPSW, 1999). Our size measure is the logarithm
of book assets in 2004 dollars. Measured as total assets multiplied with the

consumer price index (CPI) for the US.

CPlI | Consumer Price Index U.S.

LOG(AT * CPI ratio) Firm size

AT | Assets - Total

Cash flow to assets

Firms with higher cash flow accumulate more cash, all else equal. (Bates et
al., 2009). We measure cash flow as earnings after interest, dividends, and taxes but

before depreciation divided by book assets.

EBITDA | Earnings Before Interest
[EBITDA] / [AT] Cash flow to

AT Assets - Total assets
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Net working capital to assets

Net working capital (NWC) consists of assets that substitute for cash. We
expect a negative relation between NWC and cash holdings, measured by net

working capital/assets.

WCAP | Working Capital (Balance Sheet)

Net working
WCAP] - [CHE
CHE | Cash and Short-Term Investments At = (R capital to
[AT] assets

AT Assets - Total

Capital expenditures to assets

This variable measures the proportion of a firm’s total assets that are
invested in capital expenditures. Capital expenditures can act as proxies for
financial distress costs and investment opportunities, implying that they may be
positively associated with cash. Concurrently, capital expenditures may expand a
firm’s debt capacity and decrease its demand for cash if they lead to the creation of

assets than can serve as collateral. Measured as: Capital expenditures/Total assets.

CAPX | Capital Expenditures Capital expenditures

to assets

[CAPX] / [AT]
AT | Assets - Total

Industry cash flow risk

The degree of cash flow risk among firms is defined as the standard
deviation of industry cash flow to assets. To achieve this, Bates et al. (2009) employ
the computation of standard deviations of cash flow to assets for the previous 10
years for each firm-year. To ensure the reliability of the results, a minimum of three
observations is required. We then average the cash flow standard deviations for
each firm by two-digit SIC codes, which represents groups of firms that operate in

similar industries. This allows for a more precise assessment of cash flow risk, as it
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considers the industry-specific factors that may affect cash flow. Firms with greater

cash flow risk are expected to hold more precautionary cash.

OCF / AT | Operating cash flow to assets Standard
deviation of TR GER e
NI/ AT Net income to total asset ratio (OCF/AT, NI/ AT, volatility
measure
DP /AT | Depr. and amort. to assets DP/AT)

Dividend payout dummy

We follow Bates and introduce a dummy variable that assumes a value of
one during years where a firm pays a common dividend, and a value of zero in the
absence of such dividend payments. This approach is based on the premise that
firms with dividend payouts are perceived as having lower levels of risk and greater
access to capital markets. Consequently, their incentive to hold cash for
precautionary purposes is expected to be weaker than that of firms without dividend

distributions.

Dividends dividend payout dummy variable =1,
bvc Common/Ordinary BDLCE0 else dividend payout dummy variable =0
R&D to sales

This variable also serves as an indicator for growth opportunities. Firms that
engage in higher levels of R&D activities are assumed to have increased financial
distress costs. While R&D expenditures tend to consume cash, their function as a
proxy for growth opportunities and financial distress may lead to a positive
association between R&D spending and the cash ratio. In our analysis, R&D is
measured as the ratio of R&D to total revenue, with a value of zero in cases where

R&D data is unavailable.
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RXD | Research and Development Expense
XRD / REVT Gr‘;""tf‘t_
REVT | Revenue - Total opportunities

Acquisitions to assets

Acquisition activity is operationalized as the ratio of acquisition
expenditures to total assets, where only the cash outflows associated with

acquisition are considered.

ACQ | Acquisitions Acquisitions to

assets

AQC / AT
AT | Assets — Total

3.3  Selection of the Data Analysis Methods

The selected data analysis methods in this study are mainly based on
regression analysis using OLS estimates, pooled regression approach, cross-
sectional regression, and panel data models, specifically the fixed-effects model.
Each of these methods is instrumental in addressing specific research objectives
and hypotheses. Here's how these methods align with our research objectives and

hypotheses:

OLS and Pooled Regression Approach: These methods are fundamental
to our analysis as they serve to examine relationships between our explanatory
variables and firm cash holdings over time. They help to test Hypothesis 1 by
assessing the significance of the increasing trend in cash holdings among US firms
since 1980. Through these methods, we can measure the magnitude of the
relationship between time and cash holdings, providing e