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ABSTRACT

This study explores the determinants of corporate cash holdings in the European Union,
with a focus on Germany, France, Belgium, and the Netherlands. Utilizing a robust
dataset spanning from 2003 t02023, panel data analysis was employed to assess the
impact of financial, economic, and predetermined variables on the company's cash
reserves. The result underscore the central role of firm characteristics—profitability,
leverage, size, and dividends—in shaping cash reserve policies. Empirical findings
indicate that in Germany, bigger and more profitable companies typically have reduced
cash reserves, whereas those distributing larger dividends and employing increased
leverage tend to uphold higher levels of cash. In France, the results align with Germany,
with the distinction those French companies paying dividends tend to uphold inceased
cash reserves. In Belgium, in contrast to Germany, the distinguishing factor lies in the
inverse correlation between leverage and cash holdings. In the Netherlands, exists a
negative correlation for all four factors. Ultimately, the study highlights the ever-
changing nature of strategies employed in cash management, providing a

comprehensive understanding of corporate cash reserves within the European Union.

Keywords: Cash Holdings, Germany, France, Belgium, Netherlands, Profitability,

Leverage, Firm Size, Dividends




INEPIAHYH

Avt 1 pedétn diepevvd Tovg KaBOPIGTIKOVS TOPAYOVTEG TOV ETAPIKAOV LETPNTAOV GTNV
Evponaikn Evoon, pe épeacn ot Feppavia, ™ Toddia, To Bédylo kot v OAhavdio.
XPpNOWOTOLOHVTOG £vol 16YLPO GUVOAD Oed0UEVEY oV ektetvetarl amd 10 2003 £m¢ T0
2023, ypnoipomomOnke avaAvor 0ed0UEVOV TAVEA Yio Vo EKTIUNOEL 0 avTIKTLUTOC TV
YPTLOTOOIKOVOLIK®MV, OIKOVOUIK®Y Kol TPOKAOOPICUEVOV LETAPANTOV OTO TOUELOKA
anofépata g etapeiog. Ta amoteAéopota vToypappilovy Tov KEVIPIKO pOLO TV
YOPOUKTINPIOTIKAOV TNG eTopeiog - kepdopopia, poyAevon, néyedog kot pepiopata - ot
SWUOPOOOT TV TOMTIKAOV Tapelak®dv anofepdatov. Ta eumeipucd svprpota delyvoovv
ott ot Iepuavia ot peyoAddtepeg kot O kePOOPOPeg etaipeieg £xOvv cuVHOMC
pelwpéEVe Topelokd dtféotpa, eved avtég TOL OVEUOVY UEYUAVTEPA HEPIGHLOTO KO
YPNOWOTOVV  avénpévn  poyAevon teivovy vo  Olatnpodv  vymAdtepa  emimeda
petpntav. X Faddio to amoteléopata svBuypappiCovror pe avtd g ['eppaviag, pe
pio S1opOpa OTL Ol YOAAIKES €TOPEIEG TOV SLAVELOVY LEPIGHOTO TEIVOVV VO S10KPATOVY
vynAdtepa Topelokd amofépata. Xto Bélyto 1 o1apopd pe ™ Feppavio yxerton otnv
apvnTikn oxéomn petald g LoyAevong Kot Tov Topelokdv dlabecipov. Xtnv OAAavoin
KO Y10 TOVG TEGGEPLS TOPAYOVTEG eppavileTar apvnTikn cvoyétion. TELOG, 1 pelétn 1
HEALTN vRoypoppilel T ovveEY®G UETAPOAAOUEVN) @OUOT TOV OCTIPATNYIK®OV OV
YPNOLOTOLOVVTOL GTY| SLOXEIPLON HETPNTAOV, TAPEYOVTAS L0l OLOKANPOUEVT] KATOVOTOM

TOV ETUPIKAOV TAUEIK®OV am0Bepdtov evtog g Evponaikng Evoong.

AgEaig-khewond: Awxpdtnon petpntov, leppovio, Toidia, Békyo, OAravdia,
Kepdopopia, Mdyrevon, Méyeboc etaupeiog, Mepiopota
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Chapter 1: Introduction

The strategic management of corporate cash holdings is a critical aspect of making
financial decisions, significantly influencing operational flexibility and the financial
stability of a company. This aspect is often highlighted by Damodaran (2001), who
refers to cash as the "king." It underscores the importance of cash reserves, which are
subject to strategic management for addressing urgent needs, making investments, and
exploiting opportunities in the market. Therefore, prudent cash management contributes

to the flexibility and financial security of the enterprise.

The current research initiates a comprehensive investigation into the determinants
shaping corporate cash management in the European Union (EU), with a focus on the
economic dynamics of Germany, France, Belgium, and the Netherlands. The primary
objective is to evaluate the consistency of the results of previous studies pertaining to
the factors influencing corporate cash reserves,in light of the discoveries from this study

within the sample of these nations.

What factors are crucial in shaping corporate cash holding within the European Union
region? This constitutes a pivotal research inquiry that requires further exploration, as
addressed in this study, as corporate cash management is a multifaceted and intricate
endeavor. The foundational work of Opler et al. (1999) provided preliminary
understandings regarding the factors influencing and outcomes associated with
corporate cash holdings., laying the groundwork for subsequent research in this area.
Harford (1999) determined that industrial firms in the United States maintained 8% in
the form of cash as a proportion of their total assets. Ferreira and Vilela (2004)
discovered that businesses within the Eurozone had 15% of their total holdings in cash
by the conclusion of 2000. Dittmar and Mahrt-Smith (2007) stated that the form of cash
constituted 13% pertaining to the entirety of assets in the United States. In contrast, Al-
Najjar and Belghitar (2011) asserted that 9% of all assets of UK companies existed in
the form of cash. Finally, Gao et al. (2013) established that public enterprises in the
United States held 18.8% of their assets as cash.

The retention of cash by businesses is guided by motives such as transactional,
precautionary, speculative, and tax-related reasons. Scholars, including Ferreira and
Vilela (2004), Myers and Majluf (1984), and Graham and Leary (2018), examine each
motive and elucidating how companies strategically use cash to ensure financial
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stability, flexibility, and tax optimization. Furthermore, the broader literature describes
how cash is influenced by three significant theories: the Trade-off Theory by Myers
(1977), the Pecking Order Theory by Myers and Majluf (1984), and the Free Cash Flow
Theory by Jensen (1986).

Using an extensive dataset spanning from 2003 to 2023, this research adopts a long-
term perspective to examine the trends, patterns, and evolving determinants of cash
retention over time. The selected timeframe permits a thorough investigation of the
influence of economic conditions, regulatory changes, and industry trends on corporate
financial decision-making. Based on the findings of the current investigation, the
average cash ratio for Germany is 12%, indicating a potentially more conservative
approach to cash management. In the case of France, the average ratio is 16%,
suggesting greater variability among companies. Belgium exhibits an average ratio of
6%, while the Netherlands also maintains an average ratio of 6%. These results imply a

divergence in the approach to cash management between Belgium and the Netherlands.

The findings for both the overall sample and the four countries indicate a notable
adverse correlation between profitability and cash retention, a positive yet statistically
significant correlation between leverage and cash holdings, a significant adverse
influence of firm size on cash holdings, and a statistically significant positive impact of
dividends on cash. Empirical findings for Germany show a statistically insignificant
negative correlation between profitability and cash retention, a statistically insignificant
positive correlation among leverage and cash retention, a statistically insignificant
adverse effect of firm size on cash holdings, and a statistical significant positive
influence of dividends on cash. For France, the results suggest a statistically
insignificant adverse correlation between profitability and cash reserves, and
insignificant positive correlation between leverage and cash availability, a significant
adverse correlation between firm size and cash reserves, and a statistically significant
adverse correlation between dividends and cash balances. Results for Belgium align
with all assumptions of this research. However, for the Netherlands, the results
demonstrate an inconclusive and non-significant association between profitability and
dividends in relation to cash availability, alongside a negative yet statistically significant
relationship between leverage and firm size concerning cash availability. The results for
the overall set of countries change with the choice of different profitability proxies, a

aspect extensively explored in this dissertation.
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The dissertation has been designed with clarity and organization, dividing the content
into various chapters to thoroughly examine different facets of the research. Chapter 2
provides a comprehensive review of the literature, summarizing existing knowledge on
corporate cash. Additionally, it establishes an overall framework for understanding the
research field. Chapter 3 describes the approach employed for gathering and analyzing
data. It highlights the approaches to addressing research questions and describes the
procedures applied to evaluate the data. In Chapter 4, the empirical findings of the
research are presented. Here, the results of the analysis are analyzed and interpreted,
providing a substantive understanding of observed trends and correlations. In Chapter 5,
conclusions are drawn, and a discussion on the implications arising from the research is
conducted. Furthermore, potential areas for future research are noted, adding a

longitudinal and prospective character to the scientific discourse.
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Chapter 2: Literature Review

2.1. Importance of Cash Holding

Holding cash is a crucial financial practice within companies, serving as a cornerstone
for maintaining liquidity, enhancing financial adaptability, and strengthening strategic
resilience. It is a fact that holding cash is significant due to several critical factors that
influence financial management and the overall success of an organization. When
businesses face uncertainties related to future transactions, whether stemming from
specific circumstances or broader economic factors, they often choose to accumulate

substantial cash reserves as a precautionary measure.

Specifically, as Smith (1987) noted, maintaining sufficient cash reserves ensures the
ability to meet short-term financial obligations, cover daily expenses, address short-term
debts, and seize potential investment opportunities. According to Almeida and Philippon
(2007), cash holding plays a primary role in liquidity management, further highlighting
its significance in managing short-term financial needs and capitalizing on potential
investment opportunities. In proportion to the studies conducted by Smith and Johnson
(2018) as well as Brown and White (2019), companies lacking adequate cash reserves
are likely to miss valuable investment opportunities. Such oversights can have
detrimental consequences for these businesses, as empirical evidence from investment
firms has consistently shown that maintaining sufficient cash reserves not only enhances
a company’s overall value but also aligns with its primary objective of value
maximization. Furthermore, Chen and Wang (2020) support the idea that cash holdings
exert a noteworthy influence on investment decision-making, emphasizing their pivotal

role in a company’s strategic financial management.

Cash holdings take on particular significance within the framework of monetary policy.
The decisions made by central banks in terms of monetary policy can influence the
accessibility of credit and the prevailing interest rates, directly affecting a company’s
access to external financing. In conclusion, adequate cash holding serves as a protective
cushion during unexpected disruptions in credit markets, allowing businesses to adapt
more smoothly to changes in monetary policy. According to Berger and Bouwman

(2014), who examined the broader relationship between bank liquidity, monetary policy,
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and financial crises, they conducted extensive research to identify the interaction of

these elements and drew significant results regarding these dynamics.

Further, Kim et al. (1998) contended that maintain cash reserves is crucial for
managing unforeseen circumstances. Cash holding has a key role in cases of unexpected
economic downturns, natural disasters, or emergencies related to the industry that can
substantially influence a company’s financial stability. Cash holding, helps a company
respond to unpredictable events, maintain business operations, and avoid crises with

enhanced flexibility.

This principle became particularly evident during significant crises, such as the
financial turmoil in the United States in 2007 and the global impact of the COVID-19
pandemic. Amid the economic downturn in the United States in 2007, in accordance
with Opler et al. (1999), companies with substantial cash reserves were better equipped
to navigate the upheaval and emerge more resilient during the financial turmoil in 2007.
Likewise, amid the COVID-19 pandemic, numerous enterprises experienced an abrupt
decline in income and heightened uncertainty. According to Smith et al. (2020), cash
reserves proved invaluable in helping them confront the economic disruption caused by
the pandemic. In essence, during times of crisis, whether it is a financial collapse or a
global pandemic, the importance of maintaining significant cash reserves becomes
unquestionably clear, assisting companies in overcoming the storm and ensuring their

resilience.

Opler et al. (1999) endorse the concept that maintaining cash reserves enables a
company to capitalize on profitable investment opportunities, such as engaging in
mergers and acquisitions and undertaking research and development projects, and
capital expenditures. In this way, it enhances the company’s capacity for expansion and
competitive advantage. In conclusion, a well-balanced cash retention policy can develop
shareholder value by signaling financial stability, reducing agency costs, and facilitating
dividend distributions, as provided by Jensen (1986) and Lang et al. (1991). Thus, the
significance of cash holding is underscored by its multifaceted contribution to financial

management and strategic decision-making.

Another important aspect remains the variability of cash reserves. As stated by Myers
(1984), Almeida and Philippon (2007), and Kim et al. (1998), variations in cash
reserves are contingent on the industry, market conditions, and management decisions.

For example, an increase in cash holding may result from positive cash flows from
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operational activities, successful investments, or external financing. Conversely, a
reduction in cash holdings, could be attributed to operational expenses, debt

repayments, capital expenditures, or dividend payments to shareholders.

Keynes” (1936) irrelevance argument asserts that in firms operating in perfectly
efficient capital markets, cash holdings do not wield substantial influence. However, it
acknowledges that businesses may occasionally face external financial constraints,
necessitating the accumulation of cash reserves. Such constraints are postulated to arise
from inherent imperfections in insurance and capital markets, acting as barriers for
companies seeking essential financing tools or risk mitigation. Studies by Fazzari and
Petersen (1993) and Almeida et al. (2004) emphasize the substantial impact of financial
constraints on a firm’s ability to maintain optimal cash levels, stemming from restricted
access to external funding owing to information imbalances or collateral constraints.
Amess et al. (2015) explored the influence of financial limitations on a company’s cash
flows and cash reserves, which constitute critical factors influencing investment
decisions. They proposed that companies facing financial constraints tend to retain cash

to offset factors such as uncertainty.

The effect of cash holdings on a company’s performance can be evaluated from the
perspective of their influence on shareholder value and returns. As noted by Jensen (
1986), excessive cash reserves are interpreted as a sign of inefficiency in the utilization
of the company’s resources and can lead to conflicts between shareholders and
management. Conversely, a balanced cash retention policy enhances shareholder value
while simultaneously reducing agency costs. As said by Lang et al. (1991), shareholders
benefit from a well-executed cash retention policy, contributing to the stability and
trustworthiness of the company, potentially resulting in a decline in agency costs and
increased returns for shareholders. Moreover, Harford (1999) highlighted that cash
holdings have an impact on factors shaping investment decisions, such as a company's
risk management strategy and its ability to address adverse situations and unforeseen
obligations. Myers (1977) introduced the concept of financial flexibility, a critical
notion in corporate finance, as it relates to a firm's investment decisions and influences
its financial management to facilitate adaptation to changing circumstances. Almeida et
al. (2004) noted that companies can seize opportunities and finance research and
development initiatives through cash retention. In summary, the management of cash

reserves plays a crucial role as it not only influences financial flexibility but also
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impacts investment strategies, the ability to address adverse and unforeseen situations,

and enhances shareholder value.

When exploring the factors that make cash holding important, it is worth noting that
there are five motives aimed at ensuring financial stability and flexibility, all of which
are driven by the business’s operational needs. Precisely, the transaction motive, as
indicated by Ferreira and Vilela (2004), implies that companies preserve capital as cash
holdings to facilitate ordinary operational transactions, such as payments for goods and
services, taxes, and other expenses, thereby reducing costs and avoiding the need to
convert assets into cash for payments. The precautionary motive, as emphasized by
Myers and Majluf (1984), involves accumulating cash as a safety reserve to address
adverse conditions or limited entry into capital markets when necessary financing
business growth. According to Opler et al. (1999), this rationale is employed to ensure
liquidity to cope with unexpected fluctuations in cash flows. In other words, cash

retention serves as a safety net.

The speculation motive, as mentioned by Smith and Stulz (1985) involves holding
excess cash for strategic investment opportunities and aims to generate profits when
favorable market conditions arise. Nishimura and Ozaki (2003) highlight the role of the
speculative motive in influencing a company’s cash holdings. Besley and Brigham
(2005) noted that the speculation motive contributes to exploiting opportunities for
potential future acquisitions. The speculation motive is particularly important for
businesses in the presence of greater entrepreneurial prospects or capital investments, as

they maintain cash holdings as a speculative measure for future options.

Moreover, the tax motive indicates companies’ concerns about retaining cash to avoid
taxes related to repatriating income. As noted by Graham (2000) to minimize a
company’s tax obligations, it is called upon to employ strategies such as aligning cash
flows and capitalizing tax credits. Daher (2010) suggests that tax incentives assume a
crucial role in shaping the magnitude of cash reserves in business. According to a study
on multinational corporations, Foley et al.(2006) found that tax laws encourage
multinational companies to retain available funds rather than distribute them to their
shareholders. According to Jensen and Meckling (1976), the agency motive constitutes a
significant factor for publicly traded companies, as it involves the interests and actions
of management. Cash holding may be influenced by managerial incentives, executive
compensation structures, and possible conflicts of interest between shareholders and

management. Regarding the existing empirical data on the agency motive, estimates
17



vary. For instance, studies by Harford (1999) and Opler et al. (1999) do not discover a
significant role for agency costs in determining cash holdings. In contrast, research by
Harford et al. (2008) observed that companies with anticipated weak governance uphold
lower cash reserves, while rapidly acquire machinery, leading to an increase in

executive compensation.

2.2. Theories

The possession of cash is a critical aspect of financial management within
organizations, and its dynamics are influenced by a range of established theories and
models. A primary concern in this regard is the agency Theory, as introduced by Jensen
and Meckling (1976), which focuses on the principal-agent relationship within
organizations, emphasizing the need for mechanisms to align interests and mitigate
conflicts. The preference for cash holding can be attributed to the ability to reduce risk
for businesses and enhance their liquidity. Jensen (1986) supports that companies,
where the cost of managerial discretion is significant, have a tendency to uphold
elevated levels of liquid assets than what is strictly necessary for shareholder wealth
maximization. Dittmar et al. (2003) note that businesses have a tendency to maintain
larger cash reserves when organizational issues are significant. Pinkowitz and Stulz
(2006) and Dittmar and Smith (2007) discover that problems related to higher agency
conflicts between internal and external stakeholders lead to an undervaluation of cash
assets. Dittmar and Smith (2007) and Harford et al. (2008) observed that entrenched
managers, although prone to amass surplus cash, also have a tendency to deplete cash

reserves swiftly.

2.1.1. Trade-off Theory

According to the Trade-off Theory, Tobin (1956) and Miller and Orr (1966). have
noted that the optimal level of cash reserves is determined by individual firms.
Simultaneously, an evaluation of the Trade-off involves assessing the incremental costs
and benefits of holding cash at the margin. Ferreira and Vilela (2004) have highlighted

the importance of keeping reserves provides advantages by reducing the risk of facing
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financial distress, providing flexibility for firms to pursue their investment objectives
without financial constraints, and the potential to minimize expenses related to external
financing or the sale of existing assets. However, it also entails a cost from cash
holding, which comprises the loss of potential capital returns that could be invested in
liquid assets. In line with Opler et al. (1999), the Trade-off companies evaluate the
advantages and drawbacks of maintaining of cash holding while considering elements
like agency expenditures and asymmetric information. Guizani (2017) observes that the
a company achieves its highest value when the benefits derived from holdings cash are
optimized outweigh the associated costs. Maintaining a specific level of cash holding
yields benefits such as mitigating the risk of financial crisis, reducing transaction
expenses, and generating possibilities for pursuing investment initiatives that would

otherwise be impractical due to financial restrictions.

2.1.2. Pecking Order Theory

Within the framework of financing decisions, the Pecking Order of the financing
hierarchy model, as described by Myers and Majluf (1984), provides insights into the
preferred sources of financing for firms, revealing a hierarchy that favors internal
capital, followed by debt and equity issuance. They also argue that the model is
consistent in maximizing shareholder wealth. In detail, they propose that firms prioritize
the use of internal resources, including cash, to finance investments due to information
imbalances and the increased expenses linked to obtaining funds from external sources
The Theory suggests that the primary concern for financing investments is retained
earnings, where firms should utilize internally generated profits. If retained earnings are
insufficient, firms resort to safe debt financing, namely turning to safer forms of debt
financing. In cases where additional capital is needed, they contemplate the possibility
of utilizing riskier forms of debt. Ultimately, should all alternative avenues be depleted,

they turn to the ultimate recourse of equity issuance.
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2.1.3. Free Cash Flow Theory

The Free Cash Flow Theory, as formulated by Jensen (1986), centers on the
management of excess cash flows, addressing the challenges posed by available cash
flows and their potential influence on a company’s value. He predicts that companies
retain excess cash as a result of amassing internal funds, and the expenses for future
projects and acquisitions are only slightly higher. According to Ferreira and Vilela
(2004), maintaining cash reserves can relieve managers from the pressure to achieve
optimal returns and provide them with the freedom to invest in projects aligned with
their preferences, even if these projects may not necessarily benefit shareholders. Jensen
(1986) also indicates that managers might be motivated to retain cash for the expansion
of their control over the company’s assets and exercise greater discretion in investment
decisions. In conclusion, a firm’s preference for retaining cash for projects or corporate
investments outweighs the payment of dividends to shareholders. Research conducted
by Dittmar and Mahrt-Smith (2007) and Pinkowitz et al. (2006) supports the idea that
cash holdings are undervalued when managers engage in conflicts with external

shareholders.

2.1.4. Differences in Theories

The literature presents differences in theories regarding the cash retention decisions of a
firm. The expense of external funding plays a more pronounced role in the pecking
order of the financing hierarchy model compared to the Trade-off model. According to
the pecking order of the financing hierarchy model, firms with high cash flows are
expected to retain larger cash holdings. Shyam-Sunder and Myers (1998) argue that
these companies will possess an increased market —to-book ratio. In contrast, companies
that pay higher dividends maintain lower cash reserves. Firms that invest more should
rely less on internal funds and consequently, have lower cash reserves. On the contrary,
the Trade-off model suggests that companies with increased capital expenditures hold
more liquid assets, and there are scale economies in these assets, resulting in an adverse
influence of company size on the availability of cash. A fundamental distinction
between the two theories lies in their predictions regarding the correlation between cash

reserves and investments. The Trade-off Theory posits a positive correlation, while the
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Pecking Order Theory predicts a negative correlation. The cash-holding perspective
perceives debt and cash as complementary components representing various

components of a company’s financial framework.

Subsequently, the Trade-off Theory implies that companies aim to find an equilibrium
among the advantages stemming from the tax advantages of leveraging and the possible
risks linked to bankruptcy. Conversely, the Pecking Order Theory, as postulated by
Myers and Majluf (1984), asserts that there exists no ideal debt level. Instead,
managerial financing decisions adhere to a hierarchy with a preference for accumulated
profits, succeeded by indebtedness and the issuance of new equity. These choices are
contingent upon the specific requisites and circumstances of the company. According to
the Trade-off Theory, companies establish the ideal amount of cash reserves by
evaluating the incremental advantages and disadvantages involved in making such a
choice. Benefits encompass considerations such as reduced transaction expenses,
diminished financial distress risk, and the capacity to fund investment projects that
might otherwise be restricted due to capital shortages. It is imperative to consider the
forfeited potential benefits associated with capital invested in assets that can be quicly
converted. Nevertheless, it is noteworthy that the Pecking Order Theory and the Free
Cash Flow Theory do not espouse the notion of predefined target levels for cash
retention, as opposed to the Trade-off Theory. To summarize, as per these theories,
companies manage their accessible cash resources based on their specific needs and
prevailing circumstances, abstaining from stipulating precise benchmarks for cash

retention.

2.3. Empirical Review

According to Rajan & Zingales (1995), Bancel & Mittoo (2004), and Laeven and
Levine (2009), geographical variations are evident in the impact of cash retention
determinants. While there may be similarities in the impact of these determinants across
regions, it is worth noting that exceptions arise due to institutional regulations specific
to each geographic area. For this reason, this research presents an interesting
opportunity to be conducted among four European Union countries. Specifically, the
choice of Germany, France, Belgium, and the Netherlands was determined using the

Hofstede country comparison tool, considering various combinations of countries, with
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Germany and France forming one group and Belgium and the Netherlands another.
Geert Hofstede is a Dutch social psychologist who examined how culture influences
values in the workplace. He developed a model consisting of five cultural dimensions
that facilitate the comparison and differentiation of cultures.

In particular, according to Hofstede, G. (2011), there are six cultural dimensions
consisting of power distance, which measures the level of hierarchy and inequality
within a society; individualism versus collectivism, which helps understand
individualistic cultures with an emphasis on personal goals or collectivist cultures;
masculinity versus femininity, focusing on emotional roles between genders; uncertainty
avoidance, which measures individuals' emotions in a society marked by
unpredictability, and the differentiation between long-term and short-term prespectives,

identifying cultures that focus on short-term gains from those focusing on future gains.

The focus on the countries Germany, France, Belgium, and the Netherlands in this
research, based on Hofstede's country comparison framework, was conducted for
various reasons. Firstly, these countries are economically developed regions for Europe,
with strong financial sectors and multinational corporations. Furthermore, they
represent a wide range of cultural characteristics, such as business and administrative
practices. Based on the country comparison tool, it is purposeful to achieve an in-depth
understanding of cultural dimensions. In conclusion, the selection of these countries
enables an in-depth study of how cultural factors can influence financial practices like
cash retention within the context of an economically significant region, such as Western

Europe.

2.3.1 Country Comparison Tool Hofstede

More precisely, it would be intriguing to classify the nations into two distinct clusters:
placing France and Germany together in one group, while situating Belgium and the

Netherlands in another.
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Figure 1 : Country Comparison Tool - Hofstede Dimensions
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Figure 1 represent Hofstede's Cultural Dimensions in a Country Comparison Tool - a concise visual aid for cross-
cultural analysis.
As shown in the graph above, their scores tend to converge for the most part. As
previously mentioned, this study is based on these countries due to their different
geographical, cultural, financial, and economic environments, as well as their positions
within the European Union. They are noteworthy for comparative purposes, given the
availability and reliability of their data, which facilitates empirical research and

strengthens the relevance of findings in the European corporate finance landscape.

2.3.2. Determinants of Corporate Cash Holding

Prior research, has thoroughly explored the factors influencing the accumulation of
cash by corporations, with profitability emerging as a primary factor. Profitability
strongly influences firms' decisions regarding cash retention and working capital
management. As noted by Opler et al. (1999), profitability provides insights into the
financial health of businesses and is measured using indicators such as Return on Assets
(ROA), computed by taking the ratio of net earnings to the total value of assets. A higher
result in this ratio indicates greater profitability and less excess cash holdings.

Additionally, Return on Equity (ROE) is another measurement indicator, determined by
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dividing the net profit by the equity held by shareholders. A higher ROE suggests a
more profitable business. Finally, profitability can also be assessed using Earnings
Before Interest and Taxes (EBIT), determined by taking the ratio of EBIT to the overall
revenue. A higher EBIT margin signifies increased profitability.

2.3.2.1. Profitability

As per the findings of studies conducted by Opler et al. (1999), Nguyen (2005), and Al-
Najjar and Clark (2017), a positive correlation exists among corporate cash reserves and
profitability. These studies underscore that companies with robust profitability tend to
maintain higher cash reserves. Profitable enterprises can distribute dividends, meet their
obligations, and hold cash, relying less on debt issuance for investments and project
financing and avoiding the issuance of additional equity due to high costs. On the other
hand, empirical research by Al-Najjar and Belghitar (2011) consistently reveals a
adverse correlation among cash reserves and profitability. This phenomenon is primarily
attributed to the increased financial flexibility enjoyed by these businesses and their
ability to take advantage of investment prospects. As their profitability rises, their
financial capacity to fulfill their requirements through the generation of internal capital
also increases, reducing the need for excessive cash balances. In Germany, France,
Belgium, and the Netherlands, companies with high profitability tend to maintain

relatively lower levels of cash assets.

2.3.2.2. Leverage

A different factor that affects cash reserves in businesses is leverage, typically
quantified by the ratio of debt to equity. Research and findings in the literature provide
insights into the correlation among leverage and cash reserves. Specifically, Ferreira and
Vilela (2004) suggest that companies having a high level of leverage may maintain cash
as a precautionary step to alleviate the risk associated with bankruptcy, default on
obligations, and other potential financial difficulties. Furthermore, research by Saddour
(2006), which investigated the factors influencing the accumulation of cash in French

companies over the period from 1998 to 2002 employing the Trade-off Theory and the
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Pecking Order Theory, suggests the lower levels of leverage could result in increased
cash reserves. Consequently, the correlation among leverage and cash reserves in France

IS positive.

Pedro et al. (2008) undertook a research project on the factors influencing cash reserves
and found several correlations. They observed that leverage also shows a positive
correlation with cash reserves. This suggests that larger companies in these particular
nations are inclined to uphold elevated levels of cash reserves. In contrast, \Weidemann
(2016) contends that employing leverage functions as a commitment strategy to
alleviate agency expenses stemming from surplus cash flows, which might otherwise
negatively affect cash reserves. Overall, the correlation among leverage and cash
reserves is intricate and impacted by various factors and the specific conditions of each
business and country. It is important to consider economic conditions, industry, business
size, legal regulations, taxation policies, and growth prospects when analyzing this

relationship.

2.3.2.3. Firm Size

In proportion to the study by Gill and Shah (2012), a significant determinant of cash
holding is firm size, typically measured by a company's total assets, serving as an
indicator of unequal information and, consequently, the charges related to external
financial support. Miller and Orr (1966) propose that larger corporations maintain
reduced cash levels due to the efficiencies gained through efficiencies gained through
scaling in cash management. Whited (1992) and Fazzari and Petersen (1993) argue that
smaller companies encounter elevated expenses when seeking external funding and
borrowing constraints, leading them to hold significant cash reserves for safety. As a
company's size increases, Ferri & Jones (1979), Titman and Wessels (1988), and Rajan
and Zingales (1995) propose a higher benefit from diversification, minimizing the
likelihood of encountering financial turmoil by maintaining stable cash flows. Opler et
al. (1999) observe that sizable companies with robust creditworthiness maintain lower

levels of cash reserves.

Ferreira and Vilela (2004) introduce another reason for large companies to hold excess
cash: the presence of numerous shareholders, which can lead to managerial discretion.
Ozkan and Ozkan (2004) note that the connection between a company’s size and its
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cash reserves is more evident among established companies characterized by low
competition and robust balance sheets. Nguyen (2005) found that as firm size increases,
cash holdings decrease. Bates et al. (2009) acknowledge that more substantial
enterprises could sell non-essential assets to acquire liquidity, while smaller, recently
listed companies have a tendency to augment their cash reserves. Al-Najjar and
Belghitar (2011) assert that more substantial companies enjoy convenient entry to a
variety of funding sources not available to smaller firms. Kim et al. (1998) and Opler
(1999) demonstrate an overall inverse correlation among cash reserves and firm size.
Pedro et al. (2008), Daher (2010), Lins et al. (2010), Sola et al. (2013), Qiu and Wan
(2015), and Weidemann (2016) all support an adverse relationship among cash reserves

and firm size.

In some instances, deviations occur, indicating a positive correlation among the size of
a firm and its cash holdings. Ozkan and Ozkan (2004) and Liu et al. (2015) found that
shareholders within extensive enterprises with greater external discipline and reduced
information asymmetry may allow management to hold more cash. This aligns with the
positive connection among firm size and cash holdings predicted by the Pecking Order
Theory and the Free Cash Flow hypothesis. In summary, the precise relationship among
cash holdings and firm size is complex and uncertain, highlighting the need for further
research to fully understand the determinants of corporate cash reserves. Regarding the
determinants of cash holdings in various European countries, firm size appears to have
diverse impacts. Similarly, investigations conducted by Saddour (2006) in France and
Ferreira and Vilela (2004) within countries in the Economic and Monetary Union
(EMU) reveal a direct link between the magnitude of businesses and their levels of cash
holdings. In Belgium, Deloof (2003) explored the correlation among operational capital
administration and the financial success of a dataset comprising 1,009 prominent non-
financial companies in Belgium from 1992 to 1996 revealing that sizable enterprises
exhibit an inclination to uphold elevated cash reserves, illustrating a positive connection
among a company’s magnitude and its holdings in cash. Similar conclusions were
drawn by Schwetzler and Reimund (2004), researchers who explored the impact of
corporate cash holdings on valuation using a dataset encompassing 547 publicly traded

German companies and a cumulative total of 5,126 firm-years.
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2.3.2.4. Dividend Policy

An additional critical factor influencing cash holding is dividend policy. To compute
the dividend payout ratio, one must divide the sum of distributed dividends by the
overall equity. Building on prior research, Shleifer and Vishny (1993) have
demonstrated that dividend-paying firms have the flexibility to easily access capital, as
opposed to non-dividend-paying firms that rely on external capital markets. In contrast,
Ozkan and Ozkan (2004) propose an alternative perspective, suggesting that dividend-
paying firms should maintain cash reserves to meet dividend obligations. Nguyen's
(2005) research indicates a direct correlation between a corporation’s cash holdings and
its specific risk, but a negative relationship with the industry-level risk. Furthermore,
Brav et al. (2005) suggest that firms distributing dividends may benefit from stronger
external oversight and more accessible external financing, potentially leading to reduced
cash reserves if they choose to limit dividend disbursements, although they may hesitate
to do so. Moreover, the research conducted by Pinkowitz, et al. (2016) suggests that
within countries with robust investor protections, the influence of cash reserves on a
company's valuation and the connection between a firm's value and dividend
disbursements are more prominent. Conversely, these associations hold less significance

within nations with less robust safeguards for investors.

The findings from the empirical literature regarding the impact of dividends on
corporate cash holdings are mixed. Opler et al. (1999), Chen et al. (2012), and Hill et al.
(2014) have established a connection where dividend disbursements and cash reserves
exhibit a positive correlation, indicating that firms engaging in dividend payments tend
to possess elevated cash levels. Conversely,, Ozkan and Ozkan (2004), Ferreira and
Vilela (2004), Afza and Adnan (2007), Drobetz and Griininger (2007), Bates et al.
(2009), Al-Najjar and Belghita (2011), Khieu and Pyles (2012), Julio and Yook (2012),
and Weidemann (2016) discovered an inverse association between dividend payouts and
cash reserves, signifying that companies distributing dividends maintain diminished
levels of cash. In summary, it should be emphasized that the connection between
dividends and cash levels is ambiguous and lacks a consistent sign across various

studies.

The impact of dividend payments shows diverse relationships in different European
countries. In Belgium, Germany and the Netherlands according to Deloof (2003), and

in Schwetzler and Reimund (2003) observed an inverse correlation among dividends
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and cash holdings. Additionally, the distribution of dividends could potentially exert an
adverse impact on cash holdings in French firms, as companies distributing dividends
might potentially reduce their cash reserves to raise capital, as observed by Sadour
(2006).

2.3.2.5. Financial Distress

Financial distress, characterized by the possibility of insolvency and liquidity
constraints, emerges as a pivotal factor influencing cash holdings. Specifically, aligning
with the Theory of financial distress, as articulated by Titman and Wessels (1988),
Harris and Raviv (1990), and Shleifer and Vishny (1992), when the market-to-book
ratio is high, firms face substantial financial distress costs. Consequently, businesses
choose to hold larger sums of liquid assets as a precautionary measure
shielded from this risk and to ensure liquidity. This rationale aligns with the findings of
Shleifer and Vishny (1992), Opler and Titman (1994), and Williamson (1998), argue
that companies engaged in research and development (R&D) may face heightened
financial distress costs attributed to the elevated information asymmetry linked to such

investments. As a result, these firms are inclined to hold more liquid assets.

Furthermore, holding cash serves additional purposes in mitigating financial distress
risks. Dittmar and Duchin (2016) claim that CEOs with a history of financial challenges
demonstrate heightened awareness of the potential consequences of financial distress,
leading them to maintain higher cash levels as a precautionary measure. This argument
is supported by the research carried out by Aldoseri et al. (2022), which validates the
importance of cash reserves in the face of expected losses when obtaining funds from
the capital market is costly.

However, there are other reasons why firms maintain cash reserves to mitigate financial
distress. For instance, Ferreira and Vilela (2004) stress the point that maintaining cash
can lower the likelihood of financial turmoil and unforeseen setbacks, allowing firms to
allocate resources to investment plans. These findings suggest that businesses in
Germany, France, Belgium, and the Netherlands may share commonalities in their cash-
holding strategies, utilizing cash as a buffer against financial distress risks. While some
studies, like those by Kariuki et al. (2015), suggest an adverse relationship among cash
holdings and financial distress, the overall pattern supports the idea that cash reserves
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are crucial for safeguarding against the potential consequences of financial distress in

these European countries.

2.3.2.6. Investment Opportunities

The final factor influencing cash holdings is investment opportunities. Earlier research
endeavors, exemplified by studies conducted by Smith and Watts (1992) and Jung
(1996), evaluate a company's investment prospects by utilizing the market-to-book
ratio. They note that companies with elevated ratios are anticipated to maintain
increased cash reserves due to the significant costs linked to financial distress. Based on
Opler et al. (1999), companies should be willing to sacrifice valuable projects if they
lack sufficient cash reserves when they have numerous profitable investment
opportunities. As suggested by Acharya et al. (2007), companies tend to hold cash
instead of reducing their debt when operational income is correlated with investment
opportunities. Denis and Sibilkov (2009) observed that firms exploit investment
opportunities by retaining cash reserves, especially when acquiring external funds

involves high costs.

Researchers such as Williamson (1988), Harris and Raviv (1990), Shleifer and Vishny
(1992), Kim et al. (1998), Opler et al. (1999), Ferreira and Vilela (2004), Ozkan and
Ozkan (2004), Bates et al. (2009), and Kim et al .(2011) have identified positive
association between cash holdings and investment opportunities. In summary,
companies hold more liquid assets, maintaining the level of asymmetric information, to
capitalize on investment prospects while avoiding financial distress and bankruptcy

risks.

As observed by Dittmar et al. (2003), investment opportunities are less critical in
nations with insufficient safeguards, as companies in these regions tend to hold more
cash. The significance of investment opportunities as a determining factor for cash
retention varies among different European Union countries, such as Germany, France,
Belgium, and the Netherlands, due to variations in their regulatory economic
environments and market dynamics. Similarly, in all four countries, researchers such as
Ferreira and Vilela (2004), Weidemann (2016), Harford et al. (2008), and Subramaniam
et al. (2011) have noted a positive relationship between cash holdings and investment
opportunities.
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Figure 2: Framework based on Determinants of Corporate Cash Holding
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Figure 2 illustrates the determinants influencing corporate cash holdings, providing a concise visual guide for

understanding the key factors shaping cash holding decisions.

2.3.3. Hypothesis Development

The primary objective is to conduct a thorough examination and assessment of certain
hypotheses that contribute to understanding how key factors affect the cash-holding
tendencies of firms within the European Union. As previously mentioned, the extensive
literature observes both negative and positive relationships between various factors and
cash holdings. This research focuses on four factors in accordance with the results of
Opler et al. (1999) and the hypotheses that will be tested. Specifically, the focus is on

key factors such as profitability, leverage, firm size and dividend .

Myers and Majluf (1984) argue that companies with higher profitability may find it
more feasible to maintain their profits internally by reducing reliance on external
financing. Bates et al., (2009) also point out that profitable businesses have more capital

generated internally to cover investment opportunities and financial obligations,
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reducing the need for external financing. Therefore, given the constraints of this study,

the first hypothesis proposed is the following:
Hypothesis 1: Profitability

Null Hypothesis (Ho): Profitability and cash holdings are negatively related to each
other.

Leverage is considered a viable alternative to holding cash since it reduces moral
hazard and enhances the firm's discipline, as suggested by Ozkan and Ozkan (2004).
According to Myers and Majluf (1984), the Pecking Order Theory suggests that higher
leverage is associated with lower cash holdings. This results from the reality that
organizations with elevated levels of debt may be more inclined to use external
financing instead of maintaining cash. In other words, they prefer utilize internal
funding avenues, such as retained profits, before resorting to external debt. For these
reasons, the upcoming hypothesis is presented in the context of the ongoing

investigation:
Hypothesis 2: Leverage

Null Hypothesis (Ho): Leverage has a negative effect on cash holdings.

Based on the discussion regarding the Trade-off Theory and Pecking Order Theory, it
has been identified that the size of the company may impact the level of corporate cash
holdings. The Trade-off Theory, according to Bates et al. (2009), implies a negative
correlation between company size and cash retention and proposes that larger
companies may not need to maintain as much cash because they can easily liquidate
non-core assets in times of need. Additionally, Whited (1992) concludes that smaller
enterprises encounter elevated expenses when seeking external funding and might
encounter constraints in borrowing, supporting the idea that larger companies have an
advantage in managing their cash levels. Therefore, in accordance with the theories

deliberated upon and the literature review elucidated, it is proposed that:
Hypothesis 3: Firm Size

Null Hypothesis (Ho): Firm size has a significant negative effect on cash holdings.
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Earlier investigations conducted by Bates et al. (2009) discovered that companies
facing challenges in accessing external capital, coupled with robust internal cash flows
and promising investment opportunities, keep up higher levels of cash. Furthermore,
their study highlighted a negative association among cash holdings and several factors,
including firm size, net working capital, leverage, and the status of being a dividend-
paying firm. Moreover, the Trade-off Theory forecasts that companies disbursing
dividends to their shareholders are more capable of raising low-cost capital when
needed by reducing dividend disbursements Opler et al., (1999),thus there is an inverse
correlation among dividend disbursements and levels of cash. Given these observations

and insights, the present study puts forth the following hypothesis:
Hypothesis 4: Dividend

Null Hypothesis (Ho): Dividend has a positive effect on cash holdings.

In conclusion, the determinants of corporate cash holdings are complex and
multifaceted, varying across different countries and regulatory frameworks. This
comprehensive review of the literature highlights key factors influencing companies'
propensity to retain cash, including profitability, leverage, firm size, dividend policy,

financial distress, and investment opportunities.
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Chapter 3: Data Methodology

3.1. Financial Market Dynamics and Cash Management Strategies

According to Al-Najjar (2013), financial markets are characterized by their dynamic
nature and significantly influence a company's cash management strategies. He also
points out that markets, whether developed or developing, are not perfect, necessitating
firms to adapt to changing market conditions to safeguard their financial stability. These
dynamic markets encompass an institutional framework consisting of regulatory bodies,
legal structures, and financial institutions. La Porta et al. (1998), when examining
developed markets, supported the idea that these markets offer a stable and secure
environment for businesses due to robust regulatory structures and financial institutions.
On the other hand, Djankov et al. (2003) suggested that developing markets may pose
risks to businesses as their institutional frameworks are weaker. Consequently,
companies are likely to maintain higher cash reserves to address uncertain situations.
Following Stiglitz (1975) and Beck et al. (2017), dynamic markets characterized by
information asymmetry and evolving investment opportunities prompt businesses to

retain cash reserves to manage risks and seize potential opportunities.

To delve into the relationship between cash management strategies and market
dynamics, it is essential to analyze several factors influencing this relationship. The
primary factor is market instability, which, according to Smith and Stulz (1985), can
give rise to a wide array of financial risks. To shield businesses from these risks, as
highlighted by Opler and Titman (1994), they maintain cash reserves as a protective
shield against economic disruptions. Another critical factor to consider is effective cash
flow management. Mian (1996), who examined the determinants of hedging decisions
and investigated a sample of 3,022 firms, pointed out that market conditions affect the
consistency of cash flows, resulting in companies being obliged to balance cash
holdings with investments in profitable assets. In conclusion, businesses are required to
maintain flexibility in their cash flow management approaches due to the dynamic

nature of financial markets.
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3.2. Analysis of Institutional Framework

As previously discussed, according to the Hofstede Country Comparison Tool, the
empirical analysis will be conducted in four European countries: Germany, France,
Belgium, and the Netherlands. It is imperative to perform an extensive analysis of the
institutional framework in each country, considering broader aspects such as the
political and legal systems, and key institutions, as well as more detailed information

regarding the banking channel, the tax system, and market size.

3.2.1. Political System

The political system of France is characterized as a semi-presidential system as it is
represented by both a President, who heads the government and a Prime Minister who
acts as the head of state [Legifrance (2018)] . Germany's political system is a multi-
party democracy with a federal parliamentary republic structure. It divides the
Bundestag into two parts: the Bundesrat and the Bundestag. It is further described as a
federal parliamentary democracy and is represented by a President who serves as the
head of state and a Chancellor who leads the government [Deutscher Bundestag.
(2022)] . Belgium is an example of a federal parliamentary constitutional monarchy. It
is represented by a King, who is the head of state, a Prime Minister, who heads the
government, and a federal bicameral parliament consisting of the Senate and the
Chamber of Representatives [The World Factbook. (2022)] . The Netherlands is a
parliamentary constitutional monarchy, represented by King Willem-Alexander in the
capacity of the head of state and a Prime Minister leading the government and it has a

bicameral parliament [Government of the Netherlands. (2022)] .

3.2.2. Legal System

The legal system of France originates from Roman law and is based on the Civil Code,
which was drafted by Napoleon Bonaparte in 1804. Additionally, the judicial authority
is distinct from the executive and legislative branches. [Annex (2012)] Germany's legal
system follows continental European, German-speaking, and formally codified law. Its
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roots trace back to Roman-Germanic law, and a significant legal code in the country is
the Basic Law for the Federal Republic of Germany. [Berger (2023)]. Belgium's legal
system is influenced by the Napoleonic Code and follows the civil law legal system. De
Witte (2004) noted that this system consists of statutory laws. [Steven et al. (2023)] The
legal system of the Netherlands is characterized as robust and multifaceted, with various
areas of law and codified laws. Its foundation is rooted in civil law with influences from
Roman-Dutch law. The basis of the judicial system is the Dutch Civil Code (Burgerlijk
Wetboek). [Susanne (2023)]

3.2.3. Judiciary

In France, the legal system is divided into two branches: the administrative branch,
consisting of the Council of State (Conseil d'Etat), and the judicial branch, including the
Court of Cassation (Cour de Cassation). Additionally, France has the Constitutional
Council (Conseil Constitutionnel), responsible for legal matters [Chavent-Leclére et al.
(2023)]. In Germany, primary and secondary courts are state courts, while the courts of
last resort are federal. The courts are divided into two categories: those responsible for
constitutional ~ matters,  specifically = the  Federal  Constitutional  Court
(Bundesverfassungsgericht), and those handling civil and criminal cases, the Federal
Court of Justice (Bundesgerichtshof) [Turner et al. (2023)]. Belgium has incorporated
the European Convention on Human Rights. It comprises various courts that deal with
legal matters, such as the Court of Cassation (Cour de Cassation/Hof van Cassatie),
based in Brussels, and courts specializing in constitutional issues, including the
Constitutional Court (Cour Constitutionnelle) [Gibens et al. (2023)]. In the Netherlands,
every citizen, following the European Convention and the Constitution, can access
regional courts, appellate courts, and the Supreme Court of the Netherlands (Hoge
Raad). [Susanne (2023)]

3.2.4. Regulatory Agencies

In France, financial regulatory authorities include the Financial Markets Authority

(Autoritée des Marchés Financiers - AMF), which oversees financial markets and
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investment companies, and the Prudential Control and Resolution Authority (4utorité de
Controle Prudentiel et de Résolution - ACPR). The ACPR is an independent regulatory
authority separate from the Central Bank of France, Banque de France. [Learn,
Microsoft Compliance (2023)]. The regulatory authority in Germany is the Federal
Financial Supervisory Authority (BaFin), managed by the Executive Board. BaFin
supervises banks, financial services, and insurance companies. [BaFin (2023)].
Financial regulatory authorities in Belgium consist of the National Bank of Belgium,
which oversees various financial organizations, maintains monetary policy, and ensures
the stability of the financial system. Additionally, there is the Financial Services and
Markets Authority (FSMA), responsible for supervising financial information, products,
and compliance with company regulations [Learn, Microsoft Compliance (2023)]. In
the Netherlands, financial regulatory authorities include the Dutch Authority for the
Financial Markets (Autoriteit Financiéle Markten - AFM), an autonomous overseeing
body for the markets of lending, savings, investments, and insurance.. The central bank
of the Netherlands, (De Nederlandsche Bank - DNB), conducts proactive supervision of
financial organizations in the Netherlands and implements monetary policy. [Susanne

(2023)]

3.2.5. Taxation

France's tax system is known for its high taxes, including corporate taxes imposed on
employers, income taxes levied on employees, value-added tax (VAT), and social
security contributions. [Shennan et al. (2023)]. Germany's tax system comprises a
variety of levies, including income taxation, corporate levies, and value-added taxation
(VAT). Its tax rates are higher compared to those in other countries due to its extensive
social services system. [Turner et al. (2023)]. Belgium's taxation system comprises taxes
at the national, local (including community taxes and property taxes), and federal levels,
including income tax, corporate tax, social security contributions, and value-added tax
(VAT). It is important to note that tax rates in Belgium are high when compared to other
European countries [Taxes in Belgium (2023)]. The Dutch taxation system consists of
three categories of taxable income: income from profits, employment, and property,
known as the WOZ (Waardering Onroerende Zaken - Real Estate Valuation) value,
income generated derived from considerable interest, as well as earnings from savings

and investments. [Taxes in the Netherlands (2023)]
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3.2.6. Banking Channel

The banking system in France is characterized as advanced, in association with some of
the most esteemed financial institutions globally. Apart from the major 266 banks in the
country, there are over 300 credit institutions, both mutual and municipal credit banks,
operating in parallel. [French Banks (2023)].Germany's banking system includes private
commercial banks, public savings banks, and cooperative banks. Notably, the central
banking segment in Germany is small and mainly consists of smaller regional banks.
[Banking in Germany (2023)]. Belgium's banking sector is well-developed, with both
Belgian and foreign banks operating in the country. The National Bank of Belgium
(Banque Nationale de Belgique- BNB) promotes stability in the financial system and
conducts monetary policy [Murphy et al. (2023)]. The banking sector in the Netherlands
is well-developed and consists of ninety-six international and domestic banks. The
Dutch Central Bank (De Nederlandsche Bank - DNB), is responsible for overseeing the

banking system and regulating banking services [Expatica (2023)].

3.2.7. Market Size

France is one of the largest markets in the European Union and globally. It attracts
businesses by providing opportunities for investments in various sectors, such as
technology, industry, and tourism, thanks to its talented workforce, innovation, and
high-quality infrastructure [CT Corporation Staff (2020)]. Germany holds the position
of the primary trading ally of the United States in Europe, and it ranks sixth in terms of
market breadth in American exports. Additionally, Germany is the largest consumer
market in the European Union, having a populace of 82.4 million people [Germany
Country Commercial Guide. (2023)]. Belgium, possessing a population of 11.58 million
people, has one of Europe's highest per capita incomes., offering access to a reasonably
large market with a relatively balanced income distribution that results in widely
distributed purchasing power among its citizens [International Trade Administration
Belgium (2023)]. The Netherlands is characterized as a densely populated country with
a population of 17 million citizens and an exceptionally strategic commercial location.
Furthermore, it ranks as the seventeenth-largest economy globally and the fifth-largest
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in the Eurozone. Additionally, it enjoys optimal business conditions according to
extensive international research [International Trade Administration Netherlands
Belgium (2023)].

In conclusion, the four European countries possess a broad institutional framework,
offering opportunities and advantages for businesses. Gaining insight into the political,
legal, and regulatory landscape is essential as these are critical factors leading to a

successful market entry in each country.

3.3. Criteria for Sample Inclusion

The utilization of the Refinitiv Eikon Database ensures a comprehensive and reliable
dataset for the present research, facilitating a thorough examination of corporate cash
holdings and their determinants across various European markets. The sample
composition includes many companies from four European countries, with a total of
667 companies with 11621 observations. Specifically 374 companies from Germany
with 6488 observations, 40 firms from France with 793 observations , 122 companies
from Belgium with 2243 observations, and 131 companies from the Netherlands with
2105 observations. This diverse sample aims to provide a representative reflection of
corporate financial dynamics within these economies. The dataset spans two decades,
from 2003 to 2023, allowing the study to adopt a long-term perspective. This extended
period enables the examination of trends, patterns, and potential changes in the factors
influencing cash holdings throughout the years. Such a comprehensive temporal scope
provides a robust foundation for assessing the impact of diverse economic conditions,

regulatory changes, and industry trends on corporate financial decision-making.

Furthermore, including companies from multiple countries adds complexity and
richness to the analysis, allowing for the identification of common and unique factors
influencing cash management strategies across different national contexts. By
considering a diverse range of firms, the study aims to contribute valuable insights that
transcend individual country-specific considerations, offering a broader understanding

of corporate financial behavior in the European landscape.
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3.4. Definition of Variables

In this empirical study, the selection of variables influencing cash reserves (CASH) is
crucial. The primary focus of the research is on cash variables, where Opler et al. (1999)
choose cash in combination with marketable securities, as opposed to net assets, which
are determined by subtracting cash and marketable securities from all assets.. On the
other hand, Ozkan and Ozkan (2004) solely rely on the amount of liquid assets,
including cash and equivalents, in proportion to the overall asset base. The choice of
independent variables in this study is guided by their theoretical relevance and empirical

support from previous research in the field of corporate finance.

The performance of assets (ROA), based on studies by Almeida et al. (2004) and Bates
et al. (2009), indicates that companies with higher returns on assets may require fewer
cash reserves, reflecting the efficient use of assets. Similarly, Return on Equity (ROE)
provides information about the profitability and efficiency of a business in generating
returns for shareholders, as mentioned by Faulkender and Wang (2006). Earnings
Before Interest and Taxes (EBIT), in agreement with findings from Opler et al. (1999)
and Almeida et al. (2004), serve as a a measurement of a company's operating

profitability against interest and taxes, significantly influencing its cash reserves.

Furthermore, leverage (LEV) is another key independent variable influencing the cash
holdings level of firms. According to Capkun and Weiss (2007), companies with higher
leverage levels may allocate more resources to debt repayment instead of maintaining
extensive cash reserves, in line with research findings such as Frank and Goyal (2009)
and Faulkender and Wang (2006).

The size of the company (SIZE) is an important component influencing cash reserves,
with larger enterprises expected to maintain lower cash reserves because of scale
economies and reduced information asymmetries, according to Bates et al. (2009).
According to Harford (1999), dividend per share (DIV) can impact cash retention, as

companies distributing higher dividends tend to retain less cash.

ESG score, especially environmental, social, and governance assessments, as studied
by El Ghoul et al. (2011) and Flammer (2013), are recognized as events influencing
economic decisions. Higher environmental, social, and governance scores (ESG score)

indicate better risk management, significantly affecting cash retention.
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Research and Development (R&D), as emphasized by Denis and Denis (1995), signals
an innovative group, influencing potential cash needs. Capital expenditures (CAPEX)
and the interest coverage ratio (ICR), as highlighted in studies by Faulkender and Wang
(2006) and Bates et al. (2009), are considered, as they can influence the need for cash
reserves. The tax rate (TR), according to studies by Almeida et al. (2004) and Frank and

Goyal (2009), affects cash flows and, consequently, cash availability.

Finally, the management of Working Capital (WC), as noted by Bates et al. (2009), is
crucial, with fluctuations in increasing working capital requirements affecting cash
availability. Following preliminary studies, variables introduced by Ferreira and Vilela
(2004), Drabbet and Grininger (2007), and Hall et al. (2009) are analyzed
comprehensively in Table 1. These variable definitions serve as a robust foundation for
empirical analysis, allowing a clear examination of the factors influencing corporate

cash reserves in various dimensions.

Table 1: Variable definition and measurement

Type Name Abbreviation Measurement method
Dependent variable Cash Holdings CASH Total cash and equivalents/Total assets
Independent variables Return on Equity ROE

Net Income / Average Shareholder's Equity

Return on Assets ROA
Net Income / Average Total Assets

Earnings Before .
Operating Income —

Interest and Taxes EBIT
Interest Expense
Leverage LEV Total Debt to Total Equity
Size SIZE
In(Total Assets)
Dividend DIV Dividends Declared /
Number of Outstanding Shares
ESG Score ESG
Control Variables Measurement varies based on ESG rating
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agency

Research and

R&D
Development R&D Expenditures / Total Sales
Interest Coverage
. ICR EBIT / Interest Expense
Ratio
Capital Expenditures CAPEX Long-term assets / Net assets.
Tax Rate TR
Income Tax Expense / Profit Before Tax
Working Capital wC

Current Assets - Current Liabilities

The regression model is as follows:

CASH 3
= bo+ H:ROA;;

+ baLEV i+ b3SIZE

+ baDIVije+ bsESG Score o+ bgR&Djyp+ b7ICR;ji+ bgCAPEX i+ boTRyje+ bygW Cije + ey

Where:

i is a Country observation

J is a Company observation

tis a Year observation

bo represents the intercept

b1 through bio denote the coefficients for the respective independent variables

git is the error term

3.5. Filters

As previously mentioned, the dataset encompasses a total of 11,621 observations
spanning all four countries of the European Union. To address missing values, standard
filtering procedures were employed for effective data management. A thorough check

for missing values was conducted, and observations with any such values were
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systematically removed based on overall statistical considerations. Moreover, an
additional filter was applied to exclude companies lacking pertinent information on total
assets. Specifically, only rows where total assets exceeded O were retained. This practice
aligns with established methodologies in the literature, with studies such as Akbar, Ur
Rehman, and Ormrod (2013) using comparable methodologies in their studies.
Following these initial filtering steps, further refinement was undertaken for numerical
covariates to ensure the inclusion of valid information for each variable in the analysis.
In summary, a rigorous and systematic filtering process was implemented to manage
missing values and safeguard the integrity of the dataset. It is noteworthy that data from
the years 1997 to 2002 were initially part of the dataset but were subsequently omitted
from the study due to inconsistent availability of data for each country in every year.
Consequently, the final sample comprises 3,108 observations, ensuring a more focused

and consistent dataset for the analysis.

Table 2: Methodology for Sample Selection

Criterion Number of Firms
Initial sample EU areas companies collected from Refinitiv Eikon Datastream 11,621
Minus the companies whose financial statement data is missing 8,513
Final sample 3,108

Source: Stavroula Passarea own collection
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Chapter 4: Empirical Results

4.1. Descriptive Statistics

In this foundational chapter, it is crucial to delve deep into the sphere of descriptive
statistics to generate a comprehensive overview of the fundamental variables under
scrutiny in the present study. Descriptive statistics serve as the initial lens through which
an examination and understanding of the dataset's central tendencies and distributions
occur. As the analysis is founded on the complex landscape of corporate cash holdings
and their determinants, the use of descriptive statistical elements becomes of utmost
importance to illuminate the fundamental characteristics that form the basis of empirical
analysis. Descriptive statistics were conducted for the four countries examined in this
study collectively - Germany, France, Belgium, and the Netherlands - and individually

for each of these countries.

Table 3: Descriptive Statistics Overall Sample

Variable Mean  Std Median Min Max
CASH 0.01 0.06 0.007 0.00 0.34
ROE 0.02 0.07 0.001 -0.28 -0.42
ROA 0.01 0.04 0.0004 -0.16 0.27
EBIT 0.27 1.04 0.0001 -0.08 7.26
LEV 0.05 0.14 0.004 0.00 0.89
SIZE 2.65 10.16  0.0001  0.0001  72.16
DIV 0.03 0.01 0.0002  0.0001 0.11
ESG Score 0.09 0.24 0.008 0.0023 0.93
R&D 0.15 0.69 0.0001 0.0001 6.16
ICR 0.09 0.52 0.002 -0.41 6.60
CAPEX 0.07 0.22 0.0001  0.0001 1.28
TR 0.05 0.24 0.007 -0.03 3.16
wC 0.19 0.64 0.0001 -0.33 3.83

Table 3 displays the descriptive statistics for all countries' variables along with the total number of observations.
3108. Every variable has a definition in Table 1.
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Table 4: Descriptive Statistics Germany

Variable Mean  Std Median  Min Max
CASH 0.12 0.11 0.08 0.01 0.34
ROE 0.17 0.14 0.17 -0.28 0.42
ROA 0.08 0.09 0.08 -0.16 0.27
EBIT 2.27 2.19 2.03 -0.08 7.26
LEV 0.35 0.26 0.33 0.03 0.89
SIZE 22.33 21.11 12.92 0.57 72.16
DIV 0.02 0.03 0.01 0.00 0.11
ESG Score 0.73 0.16 0.77 0.41 0.93
R&D 1.24 1.66 0.28 0.03 6.16
ICR 0.73 1.37 0.27 -0.41 6.19
CAPEX 0.56 0.36 0.64 0.03 1.28
TR 0.36 0.62 0.25 -0.03 3.16
wC 1.56 1.16 1.72 -0.33 3.83

Table 4 provides the descriptive statistics for all 777 observations recorded for the variables utilized in Germany.
Every variable has a definition in Table 1.

Table 5: Descriptive Statistics France

Variable Mean  Std Median Min Max
CASH 0.09 0.08 0.07 0.00 0.40
ROE 0.16 0.10 0.15 -0.04 0.60
ROA 0.05 0.04 0.05 -0.06 0.23
EBIT 1.65 1.29 1.01 -0.61 11.52
LEV 0.71 0.73 0.43 0.03 4.80
SIZE 3.74 1.03 3.76 143 5.72
DIv 0.02 0.01 0.02 0.00 0.06
ESG Score 0.78 0.13 0.83 0.42 0.94
R&D 0.44 0.49 0.91 0.06 1.70
ICR 0.32 0.41 0.17 -0.44 1.13
CAPEX 0.73 0.66 0.33 0.04 1.32
TR 0.26 0.31 0.24 -0.24 3.12
WC 0.27 0.90 0.36 -5.65 0.84

Table 5 provides the descriptive statistics for all 777 observations recorded for the variables utilized in France. Every

variable has a definition in Table 1.
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Table 6: Descriptive Statistics Belgium

Variable Mean  Std Median  Min Max
CASH 0.06 0.10 0.01 0.000 0.38
ROE 0.07 0.12 0.10 -0.27 0.28
ROA 0.0002 0.08 0.02 -0.24 0.10
EBIT 0.54 0.72 0.16 -0.72 2.13
LEV 0.27 0.21 0.28 0.00 0.69
SIZE 1.63 141 1.14 0.05 3.23
DIV 0.02 0.02 0.00 0.00 0.04
ESG Score 0.66 0.13 0.65 0.42 0.86
R&D 0.23 0.14 0.22 0.10 0.58
ICR 0.59 0.69 0.08 -8.46 0.57
CAPEX 0.42 0.43 0.12 0.01 1.04
TR 0.29 0.44 0.20 0.02 2.05
wC 0.81 0.39 0.34 0.22 2.45

Table 6 provides the descriptive statistics for all 777 observations recorded for the variables utilized in Belgium.

Table 7: Descriptive Statistics Netherlands

Every variable has a definition in Table 1

Variable Mean  Std  Median Min Max
CASH 0.06 0.06 0.001 0.00 0.37
ROE 0.13 0.11 0.001 -0.01 0.63
ROA 0.03 0.07 0.04 -0.16 0.34
EBIT 117 2.09 111 -0.04 11.28
LEV 0.53 0.61 0.40 0.00 2.98
SIZE 291 2.27 3.30 0.37 6.09
DIV 0.01 0.01 0.01 0.00 0.02
ESG Score 0.71 0.22 0.83 0.23 0.94
R&D 0.53 0.63 0.27 0.00 181
ICR 0.10 0.59 0.06 -2.44 291
CAPEX 0.46 0.68 0.83 0.00 1.85
TR 0.49 0.67 0.19 -0.55 1.63
wC 0.77 0.89 1.25 -0.04 1.63

Table 7 provides the descriptive statistics for all 777 observations recorded for the variables utilized in the

Netherlands. Every variable has a definition in Table 1.
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Specifically, starting with the available cash (CASH), defined according to the methods
of Opler et al. (1999) as Cash and Cash Equivalents divided by Net Equity, the average
value of this ratio is 1%, the standard deviation is 6%, and the median is 0.7%.
Specifically for Germany, the average ratio is 12%, possibly indicating a more
conservative approach to cash management, with a standard deviation of 11% and a
median of 8%. For France, the average ratio is 16%, suggesting greater variability
among companies, with a standard deviation of 10% and a median of 15%. For
Belgium, the average ratio is 6%, the standard deviation is 10%, and the median is
0.1%. Finally, for the Netherlands, the average ratio is 6%, the standard deviation is 6%,
and the median is 0.01%. The approach to cash management for Belgium and the

Netherlands appears to be different.

The return on equity (ROE), return on assets (ROA), and earnings before interest and
taxes (EBIT) are variables that measure a significant aspect of financial performance
and profitability. Regarding return n equity (ROE) for all countries combined, the
average is 2%, the standard deviation is 7%, and the median is 0.1%, indicating low
profitability and significant variability among companies. Specifically, for Germany, the
average ROE is 17%, indicating moderate return on equity with a right-skewed
distribution. The standard deviation of 14% shows moderate variability in ROE among
German companies. The median appears at 17%. For France, the average ROE is 16%,
indicating even lower return on equity with a right-skewed distribution. The standard
deviation of 10% shows low variability in ROE among French companies. The median
appears at 15%. For Belgium, the average ROE is 7%, the standard deviation is 12%,
and the median is 10%. For the Netherlands, the average ROE of 13% indicates even
lower return on equity with a right-skewed distribution. While the standard deviation is
11%, the median appears at 0.1%. Overall, Germany has a higher average ROE, while
France has lower returns with lower variability. Belgium and the Netherlands show

lower returns, with the Netherlands having the lowest variability.

Regarding the return on assets (ROA) for all countries combined, the average is 1%, the
standard deviation is 4%, and the median is 0.4%, indicating low profitability and
significant variability among companies. Specifically, for Germany, the average ROA of
8% indicates relatively low return on assets with a right-skewed distribution. The
standard deviation of 9% shows moderate variability in ROA among German companies
and the median appears at 8%. For France, the average ROA of 5% indicates minimal

return on assets, with a right-skewed distribution. The standard deviation of 4% shows
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low variability in ROA among French companies and the median appears at 5%. For
Belgium, the average ROA is 0.02%, the standard deviation is 0.8%, and the median is
0.02%. For the Netherlands, the average ROA is 0.3%, the standard deviation is 0.7%,
and the median is 0.04%.

As for earnings before interest and taxes (EBIT) for all countries, the average is 27%,
with a high standard deviation of 104%, indicating significant variability in EBIT values
across a wide range of financial performances. The median is minimal at 0.01%.
Specifically for Germany, the average EBIT is 227%, showing the average operating
profitability. The standard deviation of 219% indicates significant variation in EBIT
among German companies, with a median of 203%. For France, the average EBIT is
165%, with a standard deviation of 129% and a median of 101%. For Belgium, the
average EBIT is 54%, with a standard deviation of 209% and a median of 111%. For the
Netherlands, the average EBIT is 54%, with a standard deviation of 72% and a median
of 16%.

The next variable is leverage (LEV), calculated according to Bates et al. (2009) as the
ratio of total debt to total assets. The overall average LEV among countries is 5%,
indicating that the average debt level is 5% of the capital structure of sample companies.
The standard deviation is 14%, and the median leverage is 0.4%, indicating moderate
uncertainty. In Germany, the average LEV is slightly higher at 35%, suggesting
relatively higher dependence on debt in the capital structure. The standard deviation is
26%, and the median LEV is 33%, indicating lower variability than the overall dataset.
France has an average LEV and standard deviation of 71%, with a median at 43%,
implying higher variability. Belgium has an average LEV of 27%, a standard deviation
of 21%, and a median of 28%. Finally, the Netherlands has an average LEV of 53%, a

standard deviation of 61%, and a median of 40%, indicating similar levels of variability.

The size of the firm (SIZE) is defined according to the research of Gill and Shah
(2012), Saddour (2006), and Bates et al. (2009) as the logarithm, employing the natural
base of the aggregate assets. This approach highlights the relative scale of firms in
different countries based on the outcomes of the current study. Therefore, according to
the current study's results, the SIZE ranged from 0.01 to 72.16 for all countries, with an
average of 2.65. Specifically, for Germany, it ranged from 0.57 to 72.16, with an
average of 22.33. For France, it ranged from 1.43 to 5.72, with an average of 3.74. For
Belgium, it ranged from 0.05 to 3.23, with an average of 1.63. Finally, for the

Netherlands, it ranged from 0.23 to 6.09, with an average of 2.91.
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Subsequently, dividends (DIV) were used as a standalone variable rather than a dummy
variable, as utilized by Ferreira and Viela (2004), to facilitate statistical model analysis
and provide a more straightforward interpretation of results, better reflecting the nature
of the data. For the countries examined in this study, it presented an average value of
3%, indicating an average DIV of 3%, a standard deviation of 1%, signifying relatively
low dispersion around the average DIV, implying a certain level of consistency in
dividend distributions. The median is 2%, indicating a slightly right-skewed distribution
with a significant number of countries having lower DIV. In Germany, the mean DIV is
2%, the standard deviation is 3%, and the median is 1%. In France, both the mean DIV
and median are 2%, with a standard deviation of 1%, indicating a relatively stable
distribution of dividends. Belgium has an average DIV and standard deviation of 2%,
and the median is 0%. Finally, in the Netherlands, the mean, median, and standard
deviation of dividends are all 1%, indicating a relatively stable distribution of dividends.

Next, some control variables are examined, such as Environmental, Social, and
Governance Score (ESG Score). ESG scores provide information about a company's
commitment to sustainability and ethical practices. For the overall countries, the
average ESG Score is 9%, with a standard deviation of 24% and a median of 0.8%. This
shows a relatively high average commitment to ESG practices among the companies in
the sample. In Germany, the average ESG Score is 73%, the standard deviation is 16%,
and the median is 77%. This suggests that a predominant number of companies in
Germany exhibit elevated scores in environmental, social, and governance matters. In
France, the average ESG Score is 78%, with a standard deviation of 13% and a median
of 83%. In Belgium, the average ESG Score is 66%, with a standard deviation of 13%
and a median of 65%. Finally, in the Netherlands, the average ESG Score is 71%, with a

standard deviation of 22% and a median of 83%.

The subsequent control variable is Research and Development (R&D) expenses. The
average R&D expenditure for all countries is 15%, indicating low investment in this
area. The standard deviation for R&D is 69%, indicating substantial disparity exists
across nations, with some having high investments and others lower. The median R&D
expenditure is 0.01%. In Germany, the average R&D expenditure is 124%, with a
standard deviation of 166% and a median of 28%. In France, the average Research and
Development (R&D) expenditure is 44%, with a standard deviation of 49% and a
median of 91%. This indicates that French companies, on average, have lower R&D

investments compared to Germany. In Belgium, the average R&D expenditure is 23%,
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with a standard deviation of 14% and a median of 22%. Finally, in the Netherlands, the
average R&D expenditure is 53%, the standard deviation is 63%, and the median is
27%. The higher standard deviation indicates notable variability in R&D expenses,

reflecting differences in innovation strategies among the sampled companies.

Additionally, the Interest Coverage Ratio (ICR) is another significant control variable,
representing a company's ability to meet its interest obligations with its operational
income. For all countries, the average ICR is 9%, the standard deviation is 52%, and the
median is 0.02%, indicating a relatively satisfactory ability to cover interest expenses
with operational income. However, there are significant differences between countries.
In Germany, the average ICR is 73%, with a standard deviation of 137% and a median
of 27%, indicating that companies there have a strong ability to cover interest expenses
with their profits. In France, the average ICR is 32%, with a standard deviation of 41%
and a median of 17%. Belgium stands out with an average ICR of 59%, a standard
deviation of 69%, and a median of 8%. In the Netherlands, the average is 10%, the

standard deviation is 59%, and the median ICR is 6%, indicating challenges in this area.

Another notable control variable is Capital Expenditure (CAPEX), which represents the
capital expenses measuring the amount of capital a company invests in acquiring,
upgrading, or maintaining physical assets such as properties, facilities, or equipment.
The average CAPEX for all countries is 7%, with a standard deviation of 22% and a
median of 0.01%. This indicates significant variation in CAPEX expenses among
countries, with some having high capital investments and others lower. Specifically, in
Germany, the average is 56%, higher than the overall average, with a standard deviation
of 36% and a median of 64%. In France, the average is 73%, higher than the overall
average, with a standard deviation of 66% and a median of 33%. In Belgium, the
average is 42%, higher than the overall average, with a standard deviation of 43% and a
median of 12%. In the Netherlands, the average is 46%, with a standard deviation of

68% and a median of 83%.

Another control variable is the Tax Rate (TR), which measures the percentage of profits
paid in taxes. For all countries combined, the average tax rate is 5%, the standard
deviation is 24%, indicating some variability in TR in the sample, and the median tax
rate is 0.07%. Specifically for Germany, the average is 36%, with a standard deviation
of 62% and a median of 25%. In France, the average TR is 26%, the standard deviation
is 31%, and the median is 24%. Belgium prossesses an average TR of 29%,

accompanied by a standard deviation of 44%, and a median of 20%. Finally, the
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Netherlands shows an average TR of 49%, with a standard deviation of 67%, and a

median of 19%.

In addition, Working Capital (WC), the last control variable used by Ferreira and Vilela
(2004), is also employed in this analysis as a crucial financial measure reflecting
operational liquidity and short-term financial health. The average WC for all countries is
19%, indicating the typical level of short-term assets and liabilities held by a company,
with a standard deviation of 64%, indicating significant variability in working capital
values among countries, reflecting differences in how companies handle their current
resources and obligations. The median is 0.01%, representing the median value when all
working capital values are sorted in ascending order. Specifically, focusing on Germany,
the average WC is 156%, with a standard deviation of 116% and a median of 172%. In
France, the average WC is 27%, the standard deviation is 90%, and the median is 36%.
For Belgium, the average WC is 81%, the standard deviation is 34%, and the median is
39%. Finally, in the Netherlands, the average WC is 77%, the standard deviation is 89%,
and the median is 125%.

Finally, the data analysis strongly confirms the hypothesis that Germany and France
exhibit more significant similarities in terms of variables and results compared to
Belgium and the Netherlands, which belong to a group with common findings. Further
detailed analyses indicate specific trends and characteristics that may influence this

coherence.

4.2. Correlation Matrix

The next step involves conducting a correlation matrix test to check for
multicollinearity issues in the data, meaning to examine correlations in a regression of
one or more predictor variables as the goal is to avoid invalid results. The approach to
assessing multicollinearity involves the Pearson correlation matrix. If the correlation is
close to -1, it indicates that the two variables have a negative linear relationship, while if
it is close to +1, it indicates a positive linear relationship. This strong relationship can
lead to problems with the distortion of regression results, known as multicollinearity or

multicollinearity issues.
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Table 8: Correlation Matrix Overall Sample

ROE ROA EBIT LEV SIZE DIV ESG Score R&D ICR CAPEX TR wWC
ROE 1
ROA 0.95 1
EBIT 0.62 0.45 1
LEV 0.57 0.37 0.69 1
SIZE 0.53 0.36 0.95 0.77 1
DIv 0.73 0.87 0.25 0.22 0.21 1
ESG Score 0.69 0.56 0.81 0.82 082 048 1
R&D 0.45 0.30 0.92 0.58 094 017 0.70 1
ICR 0.61 0.77 0.16 0.11 013 0091 0.33 0.12 1
CAPEX 0.62 0.44 0.87 0.84 0.88 027 0.91 076  0.15 1
TR 0.22 0.19 0.29 0.48 033 0.19 0.51 024 0.15 0.52 1
wC 0.58 0.47 0.67 0.72 064 0.30 0.84 051 015 0.85 0.62 1

Source: R Studio

Specifically, in all countries of Table 8, which represents a correlation table using th
Karl Pearson method for the independent and control variables utilized in this
dissertation, several strong correlations provide valuable information regarding general
trends in various financial and non-financial indicators. Specifically, a strong positive
correlation of 0.95 between Return on Equity (ROE) and Return on Assets (ROA)
indicates that when Return on Equity increases, there is a tendency for an increase in
Return on Assets. This may suggest the potential for companies to efficiently utilize
their capital to create value. Furthermore, the strong positive correlation of 0.91
between Environmental, Social, and Governance factors (ESG Score) and Capital
Expenditures (CAPEX) further strengthens the trend that companies more committed to
environmental, social, and governance practices (ESG) tend to have higher capital
expenditures (CAPEX). This may indicate that companies investing in environmentally
and socially responsible practices are likely to have significant expenses for acquiring
capital equipment, research and development, and other sustainability-related
investments. Finally, a strong positive correlation of 0.88 between Capital Expenditures
(CAPEX) and Company Size (SIZE) indicates a consistent pattern across all countries,
suggesting that larger companies tend to engage in higher capital expenditures,

reflecting significant investments in growth and development.
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Table 9: Correlation Matrix Germany

ROE ROA EBIT LEV SIZE DIv ESG Score  R&D ICR CAPEX TR WC

ROE 1

ROA 0.92 1

EBIT 021  -0.02 1

LEV -0.03 -0.30 0.30 1

SIZE 0.003 -0.20 0.89 0.48 1

DIV 053 079 -034 -056 -041 1

ESG Score -0.24 -045 0.80 0.40 0.81 -0.70 1

R&D 0.02 -014 0.88 0.24 0.93 -0.29 0.72 1

ICR 047 071 -026 -045 -0.31 0.91 -0.58 -0.20 1

CAPEX 010 -023 071 0.53 0.73 0.55 0.84 0.60 -0.46 1

TR -0.25 -0.20 -0.09 0.18 -0.02 -0.17 0.16 -0.07 -0.10 0.23 1
wC -0.01 -0.10 0.25 0.26 0.17 -0.39 0.55 0.11 -0.38 057 043

Source: R Studio

Specifically, tables were created to examine each country separately. In Table 9, which
pertains to Germany, the strong positive correlation of 0.93 between dividends (DIV)
and interest coverage ratio (ICR) suggests that German companies, when able to
distribute high dividends, have the ability to cover their interest obligations from their
operational income. Additionally, the strong positive correlation of 0.93 between firm
size (SIZE) and research and development (R&D) indicates that larger companies are
more likely to invest significantly in research and development activities. A significant
positive correlation of 0.91 between Return on Equity (ROE) and Return on Assets
(ROA) suggests that when Return on Equity increases, there is a tendency for an
increase in Return on Assets. This possibly indicates that German companies have the

ability to efficiently utilize their own capital to create value.
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Table 10: Correlation Matrix France

ROE ROA EBIT LEV SIZE DIV ESG Score R&D ICR CAPEX TR

wC

ROE 1

ROA 0.20 1

EBIT 0.14 0.09 1

LEV 0.45 -0.44 -0.09 1

SIZE 0.10 -0.28 0.55 0.37 1

DIV -0.03 0.12 0.41 -0.14 0.61 1

ESG Score -0.09 -0.06 0.28 0.10 0.46 0.20 1

R&D 0.20 -0.01 0.23 0.17 0.54 0.32 0.38 1

ICR 0.13 0.61 0.02 -0.37 -0.27 0.21 -0.20 -0.17 1

CAPEX -0.03 -0.14 0.67 0.03 0.61 0.29 0.32 0.15 -0.09 1

TR 0.36 -0.15 0.15 0.20 0.16 0.06 -0.04 0.04 0.02 0.11 1
wC -0.20 0.08 0.58 -0.14 0.56 0.19 0.40 0.34 -0.17 0.77 -0.11

Source: R Studio

In Correlation Table 10 for France, lower correlations are observed compared to
Germany, providing key insights into the relationships between various financial and
non-financial variables. Specifically, the strong positive correlation of 0.77 between
capital expenditures (CAPEX) and working capital (WC) suggests that when companies
in France invest more in capital projects, they need additional capital to cover their
operational needs. Furthermore, the positive correlation of 0.67 among earnings before
interest and taxes (EBIT) and capital expenditures (CAPEX) indicates that French
companies with high pre-tax profits invest in capital projects for expansion or
improvement of their facilities. In conclusion, the correlation of 0.61 between firm size
(SIZE) and dividends (DIV) suggests that larger companies in France are associated with
higher dividend payments. These strong correlations provide valuable information for
stakeholders, highlighting the interconnection of size, financial performance, and

dividend distributions among companies in the French context.
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Table 11: Correlation Matrix Belgium

ROE ROA EBIT LEV SIZE DIV ESG Score R&D ICR  CAPEX TR

ROE 1

ROA 0.87 1

EBIT 0.59 0.57 1

LEV 0.46 0.30 0.73 1

SIZE 0.21 0.10 0.83 0.84 1

DIV 0.37 0.33 0.93 0.82 0.94 1

ESG Score 0.48 0.37 0.75 0.60 0.70 0.76 1

R&D -0.74 -0.78 -0.11 -0.06 0.32 0.07 -0.07 1

ICR 0.84 0.85 0.48 0.41 0.11 0.33 0.44 -0.88 1

CAPEX 0.28 0.25 0.86 0.85 0.96 0.92 0.68 0.20 0.22 1

TR 0.21 0.07 0.31 0.35 0.30 0.36 0.27 -0.09 0.19 0.30 1
wC -0.30 -0.38 0.45 0.47 0.78 0.63 0.40 077 -041 0.70 0.19

Source: R Studio

In Correlation Table 11 for Belgium, several strong correlations emerge, providing
valuable insights into the interdependencies between key financial and non-financial
variables. Specifically, a significantly strong positive correlation of 0.96 between capital
expenditures (CAPEX) and firm size (SIZE) indicates that larger companies in Belgium
are associated with higher capital expenditures, possibly reflecting increased
investments in infrastructure and expansion projects. Additionally, the correlation of
0.94 between firm size (SIZE) and dividends (DIV) shows that larger companies in
Belgium tend to distribute higher dividends compared to smaller companies in Belgium.
Finally, noteworthy is the strong negative correlation of -0.88 between research and
development expenses (R&D) and the interest coverage ratio (ICR), indicating that
Belgian companies investing more in research and development may face greater

challenges in covering their debt interest payments.
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Table 12: Correlation Matrix Netherlands

ROE ROA EBIT LEV SIZE DIV ESG Score R&D ICR  CAPEX TR wC

ROE 1

ROA 0.64 1

EBIT 0.01 0.30 1

LEV 0.26 0.02 -0.09 1

SIZE -0.19 0.06 0.61 -0.04 1

DIV -0.14 0.15 0.47 -0.05 0.69 1

ESG Score -0.08 0.29 0.41 0.12 0.83 0.60 1

R&D -0.17 0.01 0.46 -0.11 0.69 0.82 0.55 1

ICR 0.26 0.06 0.06 -0.30 0.10 0.02 0.09 0.03 1

CAPEX -0.14 0.07 0.70 -0.10 0.75 0.79 0.46 0.86 0.02 1

TR -0.10 -0.11 -0.06 -0.08 -0.22 -0.12 -0.31 -0.10 0.01 -0.07 1
wC 0.02 0.21 -0.04 -0.22 0.75 0.54 0.54 0.62 0.09 0.78 -0.10 1

Source: R Studio

In Correlation Table 12 for the Netherlands, several strong correlations shed light on
significant relationships between various financial and non-financial variables.
Specifically, a strong positive correlation of approximately 0.86 between research and
development (R&D) and capital expenditures (CAPEX) suggests that companies in the
Netherlands investing more in research and development tend to incur higher capital
expenses. Additionally, the positive and strong correlation of 0.83 between the size of
companies (SIZE) and environmental, social, and governance factors (ESG Score)
indicates that larger businesses in the Netherlands, due to their broader scale and greater
social impact, more frequently adapt practices that respect the environment, exhibit
social sensitivity, and follow good governance practices. Finally, the positive correlation
between dividends (DIV) and research and development (R&D) suggests that Dutch
companies investing in innovation and product improvement are able to provide returns

to their shareholders through higher dividends.

In conclusion, the correlation tables presented for all countries, as well as individual
countries such as Germany, France, Belgium, and the Netherlands, reveal valuable
information about the relationships between various economic and non-financial
variables. It is observed that larger companies in the countries examined in this

dissertation tend to invest more in capital projects, have higher dividend payouts, and
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follow good governance practices, thus having a higher social impact. Furthermore, it
can be concluded that companies investing in research and development are likely to
undertake higher capital expenditures. Regarding concerns about multicollinearity,
it's crucial to note that although there are robust associations, the majority of the values
fall within a reasonable range, and there is no indication of extreme multicollinearity.
Most correlation values do not approach -1 or +1, mitigating the risk of distortion in

regression results.

4.2. Liquidity Management Trends

The Figure 3 illustrates the business profitability trends over the span of 2003 to 2023
for four European countries: Germany, France, Belgium, and the Netherlands. It is
observed that business profitability in Germany displays fluctuations, reaching its peak
in 2020 and subsequently experiencing a significant decline in 2023. This decline
justifies further investigation into economic conditions and specific challenges.
Additionally, Germany demonstrates a consistent use of cash and equivalents,
maintaining a relatively stable percentage over the years, indicating a balanced approach

to liquidity management, with a peak in 2009.

Figure 3: Cash Average Analysis
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Figure 3 represent Cash and Cash Equivalent as a Percentage (%) of Total Assets in European Countries (2013-
2023)
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On the other hand, France exhibits mixed trends, generally maintaining lower prices
compared to Germany, experiencing a slight decrease from 2004 to 2005. Also observed
a notable decline in 2014, a recovery in 2015, and a continuous reduction in business
profitability from 2020 to 2023, raising economic concerns. Belgium faces challenges,
marked by a significant increase in 2007 and then 2014 and a notable decline in 2023,
prompting an exploration of potential changes in financial strategies or economic
conditions. The Netherlands appears relatively resilient, maintaining a more stable
trajectory, with a peak in 2006, followed by a significant decline. From 2011 onwards,
there is an increase.. A slight decrease in 2023 suggests the need for future in-depth
analysis of contributing factors. In conclusion, the year 2020, defined by the global
COVID-19 pandemic, had diverse impacts on the different facets of cash holding
according to Khatib and Nour (2021) and specifically on these four European countries,
with Germany and the Netherlands experiencing an increase, while France and Belgium

encountered significant challenges.

4.3. Panel Regression

In the present section, a report is provided regarding the outcomes of the regression
analysis conducted using R Studio. The primary focus of the research is to comprehend
how various factors affect the holding of cash. In the analysis, a 3-way dimension
matrix was used, incorporating the dimension variables Country, Company and Year.
Choosing a 3-way dimensional matrix analysis is critical to capture the complex
dynamics and potential interactions between the defined dimensions. This approach
allows a more comprehensive investigation of how cash fluctuations are affected not
only by individual characteristics of companies but also by contemporaneous factors
related to different countries and the time dimension during the years studied. In their
study, Jin et al. (2023) consider a latent factor model characterized by three dimensions,
omitting any explicit regressors. They propose a two-step estimation procedure based on
principal component analysis (PCA) to reveal the underlying factor structure. Similarly,
Balazsi, Matyas, and Wansbeek (2015) introduce estimators designed for the
widespread three-dimensional (3D) context. It is worth noting that the estimators are
particularly adequately equipped to tackle endogeneity issues and bolster the reliability

of the estimates in panel data analysis.
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4.3.2. Pooled OLS

In this present investigation, it is notable that no unit root tests were conducted, as it
was observed that they are not commonly employed according to the broader literature.
This can be attributed to the fact that, as the dimensions of the data increase, the
quantity of time periods diminishes in comparison to the number of countries and
companies. Concurrently, there is an increased likelihood of data missingness, further
reducing observations. Unit roots typically pose a challenge in datasets with long-term
time series. The assumption is that time series remain stationary over time, and the
addition of companies or countries to the analysis may create issues due to the lack of
sufficient observations. Therefore, the limited addition of new dimensions to the data

may explain the absence of studies examining the issue of unit roots.

Table 13: Pooled OLS for Overall Sample

Coefficient M1 M2 M3 M4 M5
(Intercept) 1.912e-02***  1.909e-02 ***  1.871e-02 ***  15050-02 *** -0.002 .
(1.4146-03) (1.425¢-03) (2.2556-03) (2.414-03 ) (0.0010)
ROA -1.229e-07 . -4.473e-06 -4.489%e-06 -7.591e-05 *** -0.4940 ***
(6.257e-08) (5.011e-06) (4.957e-06) (1.575€-05) (0.0628)
LEV 4.452¢-07 4.468e-07 7.263e-06 *** 0.0018
(4.853¢-07) (4.801e-07) (1.516¢-06) (0.0150)
SIZE -9.577e-05 * -1.367e-04 ** -0.0044 ***
(3.7166-05) (4.839¢-05) (0.0005)
DIV 1.524e+00 *** 4.7348 ***
(2.058e-01) (0.3050)
ESG Score 0.3084 ***
(0.01056)
R&D 0.03864 ***
(0.0050)
ICR -0.0361 ***
(0.0050)
CAPEX -0.1345 ***
(0.0161)
TR 0.0149 **
(0.0055)
WC -0.0174 ***
(0.0038)
R-squared 0.0637 0.0023 0.0141 0.0894 0.9432
Country Fixed Effect Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes
Company Fixed Effect Yes Yes Yes Yes Yes
Total Number of Obs 3,108
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Std. Errors are in parentheses.
*, *x %% noints to the level of significance at 10%, 5%, 1% respectively.

Source: R Studio

In the initial stage of the study, a regression analysis was conducted for the dependent
variable CASH by adding independent variables to each new model, including control
variables, to assess the statistical significance of each model. Table 13 displays the
outcomes of the regression analysis for the four European countries examined in this
research for the years 2003-2023, with 3,108 observations. The focus is on how cash
holdings are influenced by various factors. According to Park (2011), the Pooled OLS
Model defines the intercept, which in this specific case represents the estimated values
of the variables and the estimations of the coefficients of the independent variable in
each econometric model. The assumptions governing the regression are outlined as

follows:
Ho: The coefficient is not statistically significant.
H1: The coefficient is statistically significant.

Specifically, in Model 1 (M1), you examine the statistical significance between the
variables and the independent variable ROA, which shows a negative and non-
statistically significant relationship with CASH. The R-squared value is 0.0637,
indicating that ROA accounts for a minimal proportion of the variability in cash
holdings. In conclusion, the analysis suggests that the model may not be very effective
in explaining the observed variability in cash based on the given independent variable
ROA. The relationship between these variables appears statistically insignificant, and

the impact of ROA on cash is indistinguishable from random fluctuation.

In Model 2 (M2), the independent variable ROA also exhibits a negative and non-
statistically significant relationship with CASH, while the inclusion of the independent
variable LEV in the model shows a positive yet non-statistically significant relationship
with CASH. The R-squared value increases to 0.0023, indicating a decrease in
explaining the observed variability at lower levels. Overall, the model demonstrates

even less ability to explain the variance in CASH.

Moving on to Model 3 (M3), the independent variable ROA continues to show a
negative and non-statistically significant relationship with CASH, similar to the previous

models. The inclusion of the independent variable LEV in the model maintains a
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positive and non-statistically significant relationship with CASH, similar to Model 2
(M2). The addition of the independent variable SIZE reveals a statistically significant
negative relationship with CASH. The R-squared value remains low at 0.0141,
indicating limited explanatory power. Although there is a slight improvement compared
to Model 2 (M2), the overall explanatory ability of the model remains limited. In
conclusion, the addition of the independent variable SIZE marginally enhances the
model's explanatory power, as it is the only variable that appears to be statistically

significant in relation to the dependent variable CASH.

Model 4 (M4) explores the relationship between the dependent variable CASH and five
independent variables: ROA, LEV, SIZE, and DIV. The independent variable ROA
shows a negative and statistically significant relationship with CASH. The independent
variable LEV maintains a positive and now statistically significant relationship with
CASH. The independent variable SIZE continues to be statistically significant, showing
a negative relationship with CASH. The additional independent variable DIV appears to
have a positive and statistically significant relationship with CASH. The R-squared
value is 0.0894, indicating that the independent variables explain a percentage of the
variance in CASH. Despite the increase compared to previous models, the R-squared

value remains relatively low.

Model 5 (M5) includes the latest examined model, incorporating all dependent and
independent variables, as well as additional control variables that play a significant role
in determining the results regarding statistical significance. Specifically, it explores the
relationship between the dependent variable CASH and the independent variables from
Model 4 (M4), adding control variables ESG Score, R&D, ICR, CAPEX, TR, and WC.
The independent variable ROA continues to exhibit a negative and statistically
significant relationship with CASH, consistent with Model 4 (M4). The independent
variable LEV still shows a positive and statistically significant relationship with CASH.
The independent variable SIZE remains statistically significant and presents a negative
relationship with CASH. The last independent variable DIV appears to have a positive
and statistically significant relationship with CASH, as before. As for the additional
control variables, all of them are statistically significant, with ESG Score, R&D, and TR
having a positive relationship with CASH, and ICR, CAPEX, and WC having a negative
relationship with CASH. The R-squared value is 0.9432, indicating a substantial
increase, suggesting that the independent variables and control variables explain 94% of

the variance in CASH.
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Significant interpretations of the results involve the sign displayed by each variable
(independent and control) concerning the dependent variable CASH. This contributes to
forming an understanding of the assumptions of this research. Specifically, for the
independent variable ROA with a negative coefficient, the result aligns with Hypothesis
1 of this research, indicating that an increase in profitability by one unit results in a
decrease in cash holdings by as much as 0.4940 units. Aligns with earlier research, as
seen in the studies like Pinkowitz and Williamson (2001) and Al-Najjar (2013). This
finding contrasts with the findings of Myers and Majluf (1984) and, more specifically,
with the Pecking Order Theory, which suggests that companies prefer internal financing
(retained earnings) over external financing. The application of the Trade-off Theory
supports the interpretation of the results of this study, suggesting that companies prefer
the use of external financing, leading to a reduction in their cash holdings. This choice
may result from a preference for specialized forms of financing, such as external loans,
rather than maintaining high levels of cash reserves. Additionally, these findings can be
used to shape practical approaches for businesses. For example, high-performing
companies may consider better management of their cash flows and finding investment
opportunities, rather than maintaining high levels of cash reserves. This approach
contributes to improving the performance of businesses and enhances the efficiency of

their financial management.

For the independent variable LEV, the positive coefficient contradicts Hypothesis 2 of
this research. Specifically, an increase by one unit in leverage leads to an increase in
cash holdings by as much as 0.0018 units. Faulkender and Wang (2006) support the idea
that companies with higher leverage may prefer to maintain more cash as a
precautionary measure to mitigate the costs of financial distress. Additionally, Aldoseri
et al. (2022) found a positive relationship between leverage and cash holdings.
Therefore, this result contradicts the second hypothesis of the thesis, suggesting that

leverage has a positive impact on cash retention.

As for the independent variable SIZE, the negative coefficient aligns with Hypothesis 3
of this research. Specifically, an increase of 1 percent in firm size results in a decrease in
cash holdings by to the same extent as 0.0044%. This contrasts with the Pecking Order
Theory but aligns with the Trade-off Theory, where larger companies may have better
access to external financing, reducing the need for high cash reserves. However,
Drobetz and Griininger (2007) substantiated the inverse association among firm size and

the retention of cash. According to Al-Najjar and Belghitar (2011), larger companies are
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less susceptible to bankruptcy costs and have lower chances of accumulating cash. This
result aligns with the third hypothesis of the thesis, highlighting that firm size exerts a
notable adverse influence on cash holdings.

Regarding the independent variable DIV, the positive coefficient aligns with Hypothesis
4 of this research, indicating that when companies pay dividends to their shareholders,
cash holdings increase by as much as 4.7348 units. Shyam-Sunder and Myers (1998)
and the Pecking Order Model suggest that companies paying higher dividends tend to
have higher cash holdings. This is in line with research conducted in studies like Chen
et al. (2012) and Hill et al. (2014), which observed a significantly positive relationship
in the Japanese and German markets. Additionally, Teruel et al. (2009), Gogineni et al.
(2012), Ali & Yousaf (2013), and Kuldeep and Misra (2019) supported the positive
correlation between dividends and cash holdings. However, several studies, including
Bates et al. (2009), Ferreira and Vilela (2004), Kim et al. (2011), Khieu and Pyles
(2012), Julio and Yook (2012), Weidemann (2016), and Ahmad and Adaoglu (2019)
identified a substantial inverse correlation between dividend disbursements and cash

holdings in various contexts.

Next, the first control variable is the ESG Score with a positive coefficient of 0.3084,
indicating that a higher ESG Score is associated with increased cash holdings.
Companies with better environmental, social and governance practices may have better
access to financing and a lower likelihood of financial distress. Additionally, the
positive relationship could be attributed to improved access to capital and reduced
financial risks associated with ethical and sustainable business practices, as suggested
by Flammer (2013).

Regarding the control variable R&D, the negative coefficient of 0.03864 suggests that
higher expenses on research and development are linked to higher cash holdings. \Wang
et al. (2014), He and Wintoki (2016), Chauhan et al. (2018), and Hu et al. (2018)
discovered a positive correlation among research and development expenditures and
cash holdings. In other words, companies may maintain higher cash reserves when there
is an increase in working capital requirements due to higher spending on research and
development. In contrast to this finding, Bates et al. (2009) and Maheshwari & Rao

(2017) identify a negative correlation between them.

As for the control variable ICR, with a negative coefficient of -0.0361, it indicates that

a higher interest coverage ratio is associated with lower cash holdings. If companies
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have a higher interest coverage ratio, it implies the ability to cover interest obligations
with the profit they generate. However, the inverse relationship with cash availability
suggests that companies with a high ICR do not typically uphold elevated levels of cash
reserves. This contradicts the findings of Faulkender and Wang (2006), who argue that
companies with a higher interest coverage ratio are generally associated with increased

cash holdings.

For the control variable CAPEX, the negative coefficient of -0.1345 suggests that
higher capital expenditures are associated with lower cash holdings. This outcome is in
line with the findings of Dittmar et al. (2003), who found a negative relationship for
capital expenditures, as well as Bates et al. (2009) and Oler and Picconi (2014). In
conclusion, companies that invest significantly in capital projects may have lower

immediate liquidity.

For the control variable TR, with a positive coefficient of 0.0149, it indicates that
higher tax rates are associated with higher cash holdings. This suggests that companies
facing higher taxes tend to maintain more cash, possibly to cover their tax obligations
and as a financial reserve. This result is consistent with the findings of Opler et al.
(1999), emphasizing that companies facing higher tax rates tend to have higher cash
reserves, highlighting the role of tax considerations in cash management. The inclusion
of taxes essentially implies that the cost of liquidity reserves increases with the marginal
tax rate of the company.

For the last control variable WC, with a negative coefficient of -0.0174, it implies that
an increase in working capital is associated with lower cash holdings. Bates et al.
(2009), Al-Najjar (2013), and Maheshwari & Rao (2017) also find a negative
correlation between working capital and cash holdings. In other words, companies may

have lower cash reserves when there is an increase in working capital requirements.

In conclusion, the analysis reveals that cash management decisions are influenced by
various factors. Profitability remains a critical factor, with more profitable businesses
maintaining lower cash reserves. Additionally, leverage emerges as a positively
correlated factor with cash holdings, indicating that companies using debt may tend to
maintain higher cash reserves. Company size proves to be significant, with larger
companies tending to maintain higher levels of cash. Finally, concerning dividends,
companies paying high dividends may maintain higher cash levels, representing a

preference for storing significant financial reserves rather than distributing profits. The
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introduction of additional variables and control measures enhances the explanatory

power of the model, revealing complex relationships between various financial and non-

financial factors and cash holdings. The findings of this study contribute to existing

literature on corporate finance and provide practical implications for companies aiming

to optimize their cash management strategies in dynamic economic environments.

Table 14: Pooled OLS for Germany

Coefficient M1 M2 M3 M4 M5
(Intercept) 1.238e-01 ***  1.246e-01 *** 1.207e-01 *** 1.154e-01 *** 0.1282
(6.903e-03) (6.987e-03) (1.064e-02) (1.266e-02) (0.1726)
ROA -9.662e-09 -9.633e-07 -1.101e-06 -2.582e-05 -0.5080 *
(1.184e-07) (9.454e-06) (9.052¢-06) (3.096¢-05) (0.2322)
LEV 9.228e-08 1.060e-07 2.469e-06 0.0309
(9.156e-07) (8.767e-07) (2.979e-06) (0.0707)
SIZE -1.444e-04 * -2.053e-04 * -0.0035
(7.166€-05) (9.370e-05) (0.0022)
DIV 4.829e-01 4.1416 *
(4.159e-01) (1.3814)
ESG Score 0.1139
(0.2642)
R&D 0.0360 .
(0.0182)
ICR -0.0350 .
(0.0189)
CAPEX -0.1274 .
(0.0600)
TR 0.0142
(0.0204)
wWC -0.0098
(0.0173)
R-squared 2.212e-05 6.13e-05 0.0302 0.0419 0.8952
Country Fixed Effect Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes
Company Fixed Effect Yes Yes Yes Yes Yes
Total Number of Obs 777

Std. Errors are in parentheses.
*, ** %% noints to the level of significance at 10%, 5%, 1% respectively.

Source: R Studio
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Subsequently, a regression analysis was conducted for Germany, covering the time
period 2003-2023 and including 777 observations. The hypotheses used for the

regression analysis are as follows:
Ho: The coefficient is not statistically significant.
H1: The coefficient is statistically significant.

In Model 1 (M1), the statistical significance of the relationship between the variables
and the independent variable ROA was estimated. ROA exhibits a negative relationship
with CASH but is not statistically significant. The p-value for the R-squared is 2.212e-
05, which is excessively low. This suggests that ROA explains a significantly small, if
not negligible, portion of the variance in CASH. Therefore, it can be concluded that

Model 1 (M1) is not effective in explaining the observed variability in cash based on
ROA.

In Model 2 (M2), the independent variable ROA continues to show a negative but non-
statistically significant relationship with CASH. The addition of the independent
variable LEV to the model appears to be positively, but also non-statistically, associated
with CASH. The R-squared value increases to 6.13e-05, indicating a decrease in the
explanatory power of the observed variance but remaining at low levels. Thus, Model 2

seems to have minimal ability to explain the variability in CASH.

In Model 3 (M3), the independent variable ROA maintains its negative, yet non-
statistically significant, relationship with CASH, continuing the overall trend of previous
models. The independent variable LEV shows a positive relationship, but again without
statistical significance. The addition of the independent variable SIZE to the model
seems to be statistically significant with CASH, presenting a negative relationship. The
R-squared improves compared to Model 2 (M2) but remains at low levels at 0.0302,
indicating limited explanatory power. Overall, the addition of the SIZE variable slightly
improves the model's explanatory capacity for the variance in CASH, as it is the only
variable that appears to have a statistically significant connection with the dependent

variable CASH.

Model 4 (M4) examines the relationship between the cash level (CASH) and four
independent variables: ROA, LEV, SIZE, and DIV. The independent variable ROA
continues to exhibit a negative and non-statistically meaningful association with CASH,

indicating that its impact on cash is not significant. Additionally, the independent
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variable LEV maintains its positive and non-statistically significant relationship with
CASH. The variable SIZE remains statistically significant and is negatively associated
with CASH. On the other hand, the added independent variable DIV appears to have a
positive but non-statistically significant relationship with CASH. Overall, the R-squared
is 0.0419, indicating that the model explains a limited percentage of the variance in
CASH, showing improvement but remaining at a relatively low level of explanatory

power.

Model 5 (M5) includes all variables from Model 4 (M4) along with additional control
variables that play a significant role in determining the results regarding statistical
significance. Specifically, it explores the relationship between the dependent variable
CASH and the independent variables from Model 4 (M4), adding control variables ESG
Score, R&D, ICR, CAPEX, TR, and WC. The independent variable ROA exhibits a
negative and statistically significant relationship with CASH. This result aligns with
Hypothesis 1 of this research, indicating that an increase in profitability by one unit
results in a decrease in cash holdings by as much as 0.5080 units. The independent
variable LEV maintains its positive and non-statistically significant relationship with
CASH, contrary to Hypothesis 2. The variable SIZE changes to non-statistically
significant and presents a negative relationship with CASH, supporting Hypothesis 3.
The last independent variable, DIV, appears to have a positive and now statistically
significant relationship with CASH compared to Model 4 (M4). This result contradicts
Hypothesis 4, suggesting that when companies pay dividends to shareholders, cash

holdings would increase by as much as 4.1416 units.

Regarding the additional control variables, all of them are non-statistically significant.
ESG Score, R&D, and TR have a positive relationship with CASH, while ICR, CAPEX,
and WC have a negative relationship. The R-squared value is 0.8952, indicating a high
improvement and suggesting that the independent variables and control variables

explain 90% of the variance in CASH.

The results regarding the sign of the independent and control variables indicate that
their relationship with CASH remains at the same levels as the results for the overall
sample. However, the difference lies in the statistical significance. Specifically, in this
analysis for Germany as the base country, it is observed that a statistically meaningful
relationship with CASH is only present for the independent variables ROA and DIV. In
essence, the independent variable ROA is negatively signed, aligning with the findings

of Al-Najjar and Belghita (2011) and Al-Najjar (2013). The independent variable DIV,
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with a positive sign, is consistent with the results of Shah (2011) and Chauhan et al.

(2018). This indicates that, within the German market context, the effects of these

variables on CASH are statistically significant, while other variables may not be

statistically robust or may present ambiguous results.

Table 15: Pooled OLS for France

Coefficient M1 M2 M3 M4 M5
(Intercept) 5.874e-04***  5.629e-04 *** 7.930e-04 *** 6.408e-04 ***  30571e-03 ***
(4.375e-05) (6.061e-05) (1.718e-04) (1.811e-04) (3.984e-04)
ROA -3.954e-01 ***  -4.114e-01 ***  -4510e-01 ***  -7.540e-01 *** -1.323e-01
(7.041e-02) (7.55e-02) (-00219) (1.350e-01) (1.781e-01)
LEV 1.894e-03 1.176e-02 . 1.032e-02 1.137e-02
(3.238e-03) (6.717e-03) (6.905e-03) (1.094e-02)
SIZE -1.123e+05 ** -4.542e+04 -3.041e+05 **
(3.482e+04) (3.937e+04) (1.306e+05)
DIV -1.119e+00 ***  -2.384e+00 **
(2.322e-01) (7.443-01)
ESG Score -1.906e-01 ***
(4.378e-02)
R&D 1.954e+05 **=*
(4.219e+04)
ICR 5.366e-02 **
(1.654e-02)
CAPEX 3.806e+03
(1.945e+04)
TR 8.322e-03
(1.704e-02)
WC 4.932e+04 **
(1.744e+04)
R-squared 0.0481 0.0486 0.1247 0.1864 0.6159
Country Fixed Effect Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes
Company Fixed Effect Yes Yes Yes Yes Yes
Total Number of Obs 777

Std. Errors are in parentheses.

*, ** **%% noints to the level of significance at 10%, 5%, 1% respectively.

Source: R Studio

Additionally, a regression analysis was conducted for France, covering the time period

2003-2023 and including 777 observations. The hypotheses used for the regression

analysis are as follows:

Ho: The coefficient is not statistically significant.
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H1: The coefficient is statistically significant.

In Model 1 (M1), the statistical significance of the relationship between the cash level
and the independent variable ROA was analyzed. It was observed that ROA shows a
negative and statistically significant correlation with CASH. The R-squared value,
which is 0.0481, indicates that ROA explains a limited percentage of the variance in
CASH. Therefore, it can be concluded that Model 1 (M1) is not sufficiently effective in

explaining the observed variability in cash based on ROA.

In Model 2 (M2), the independent variable ROA continues to exhibit a negative and
statistically significant relationship with CASH. The addition of the independent
variable LEV to the model seems to be positively associated but without statistical
significance with CASH. The R-squared value, 0.0486, remains at the same levels as
Model 1 (M1), suggesting that it equally explains a limited percentage of the variance in
CASH. Thus, Model 2 (M2) also lacks the ability to adequately explain the variance in
CASH.

In Model 3 (M3), it is observed that the independent variable ROA maintains the
negative and statistically significant relationship with CASH, confirming the overall
trend of the previous models. The independent variable LEV shows a positive
relationship, but again without statistical significance. The addition of the independent
variable SIZE to the model appears to be statistically significant, showing a negative
relationship with CASH. While the R-squared improves compared to Model 2 (M2), it
remains at low levels with a value of 0.1247, indicating limited explanatory power.
Overall, the addition of the SIZE variable only slightly enhances the model's ability to
explain the variance in CASH.

Model 4 (M4) examines the relationship between the cash level and four independent
variables: ROA, LEV, SIZE, and DIV. The independent variable ROA continues to show
a negative and statistically significant relationship with CASH, indicating that its impact
on cash is significant. Additionally, the independent variable LEV maintains its positive
and non-statistically significant relationship with CASH. The variable SIZE is negatively
associated with CASH but not statistically significant. In contrast, the additional
independent variable DIV appears to have a negative and statistically significant
relationship with CASH. Overall, the R-squared is 0.1864, where the model explains a
limited percentage of the variance in CASH, showing minimal improvement but

remaining at a relatively low level of explanatory power.
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Model 5 (M5) encompasses the final examined model, including all dependent and
independent variables from Model 4 (M4), as well as additional control variables that
play a significant role in determining the results regarding statistical significance.
Specifically, it explores the relationship between the dependent variable CASH and the
independent variables from Model 4 (M4), adding control variables ESG Score, R&D,
ICR, CAPEX, TR, and WC. The independent variable ROA shows a negative but non-
statistically significant relationship with CASH. This findings is consistent with the
findings of Bahir (2014) and is consistent with Hypothesis 1 of the current research
specifically that an increase in profitability results in a decrease in cash holdings by as
much as 1.323e-01 units. The independent variable LEV maintains its positive and non-
statistically significant relationship with CASH. This result contradicts Hypothesis 2 of
the current research, indicating that an increase in leverage leads to an increase in cash
holdings by as much as 1.137e-02 units. The independent variable SIZE changes to be
statistically significant and presents a negative relationship with CASH. This result
aligns with Hypothesis 3 of the current research, specifically that a 1 percent increases
in firm size leads to a decrease in cash holdings by as much as 3.041e+05 percent. The
last independent variable, DIV, appears to have a negative and statistically significant
relationship with CASH, similar to Model 4 (M4). This result aligns with Hypothesis 4
of the current research, indicating that when companies pay dividends to shareholders,

cash holdings would decrease by as much as 2.384e+00 units.

Regarding the added control variables, the majority of them appear to be statistically
significant, with a positive relationship with CASH for the variables R&D, ICR, and
WC, and a negative and statistically significant relationship with CASH for the variable
ESG Score. Finally, the variables CAPEX and TR show a positive but non-statistically
significant relationship with CASH. The R-squared value is 0.6159, indicating that the

independent variables and control variables explain 62% of the variance in CASH.

The results indicate that the relationship of these variables with CASH differs from the
results concerning the overall sample. The difference is particularly noticeable in the
sign of the variable DIV and its statistical significance. Specifically, in the present
analysis for France as the base country, a statistically significant relationship with CASH
is observed only for the independent variables SIZE and DIV. In other words, the
independent variable SIZE shows a negative sign, consistent with findings from studies
conducted by Ngueyen (2005) and Daher (2010). Similarly, the independent variable
DIV also exhibits a negative sign, aligning with results from studies such as those by
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Sun et al. (2012) and Jia and McMathon (2019). In conclusion, within the context of the

French market, the effects of these variables on CASH demonstrate statistical

significance, while for other variables, statistical significance may be less pronounced

or may present ambiguous parameters.

Table 16: Pooled OLS for Belgium

Coefficient M1 M2 M3 M4 M5
(Intercept) 6.977e-04 ***  7.300e-04 *** 1.119e-03 *** 8.180e-04 *** 7.676e-04
(6.365e-05) (5.102e-05) (1.371e-04) (1.180e-04) (1.305e-03)
ROA -1.328e-03 ***  -3.487e-01 ***  -3.150e-01 ***  -3.940e-01 ***  -4.997e-02 ***
(1.708e-04) (4.941e-02) (7.599e-02) (1.115e-01) (3.762e-01)
LEV -1.122e-03 -2.320e-02 . -2.488e-03 -1.708e-01
(7.200e-04) (1.338e-02) (9.646e-03) (2.095e-01)
SIZE -1.700e+05 ** -9.545e+04 * -6.426e+05 *
(5.107e+04) (3.739e+04) (9.136e+05)
DIV 4.940e-02 4.346e+00
(1.055e-01) (4.478e+00)
ESG Score -2.248e-01
(1.604e-01)
R&D 7.734e+06
(7.254e+06)
ICR -1.675e-02
(2.476e-02)
CAPEX 8.574e+04
(1.259e+06)
TR -8.974e-04
(3.064e-02)
WC -6.260e+05
(5.429e+05)
R-squared 0.1099 0.0948 0.2032 0.125 0.9014
Country Fixed Effect Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes
Company Fixed Effect Yes Yes Yes Yes Yes
Total Number of Obs 777

Std. Errors are in parentheses.

Source: R Studio

*, ** **%* noints to the level of significance at 10%, 5%, 1% respectively.

Following, a regression analysis was conducted for Belgium, covering the period 2003-

2023 and including 777 observations. The hypotheses used for the regression analysis

were the same in each case:

Ho: The coefficient is not statistically significant.
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H1: The coefficient is statistically significant.

In Model 1 (M1), the statistical significance of the relationship between the variables
and the independent variable ROA was analyzed. It was observed that ROA exhibits a
negative and statistically significant correlation with CASH. The R-squared value,
which is 0.1099, indicates that ROA accounts for a minimal proportion of the variability
in cash holdings. Therefore, Model 1 (M1) is not notably effective in explaining the

observed variability in cash based on ROA.

In Model 2 (M2), the independent variable ROA continues to show a negative and
statistically significant relationship with CASH. The addition of the independent
variable LEV to the model appears to be negatively associated with CASH but lacks
statistical significance. The R-squared value, at 0.0948, is lower compared to Model 1
(M1), signifying a limited explanatory power for the variance in CASH. Hence, Model 2
(M2) cannot adequately explain the variability in CASH.

In Model 3 (M3), it is observed that the independent variable ROA maintains its
negative and statistically significant relationship with CASH, confirming the overall
trend of the previous models. The independent variable LEV shows a negative
relationship but is not statistically significant. The introduction of the independent
variable SIZE to the model appears to be statistically significant, indicating a negative
relationship with CASH. Despite the improvement in the R-squared value compared to
Model 2 (M2), it remains at low levels with a value of 0.2032, indicating limited
explanatory power. Overall, the addition of the SIZE variable marginally enhances the
model's ability to explain the variance in CASH.

Model 4 (M4) explores the association between the magnitude of cash (CASH) and four
independent variables: ROA, LEV, SIZE, and DIV. The independent variable ROA
continues to exhibit a negative and statistically significant relationship with CASH,
indicating that its impact on cash is significant. Additionally, the independent variable
LEV shows a negative relationship but lacks statistical significance. The variable SIZE
is negatively associated with CASH and is statistically significant. Conversely, the
added independent variable DIV appears t have a positive but statistically insignificant
relationship with CASH. Overall, the R-squared is 0.125, which is less favorable
compared to the previous model, meaning it explains a smaller and somewhat limited

percentage of the variance in CASH.
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Model 5 (M5) includes the latest explored model, encompassing all dependent and
independent variables, along with additional control variables that shape the
determination of results regarding statistical significance. Specifically, the relationship
between the dependent variable CASH and independent variables from Model 4 (M4) is
investigated by adding control variables ESG Score, R&D, ICR, CAPEX, TR, and WC.
The independent variable ROA shows a negative and statistically significant relationship
with CASH. This conclusion aligns with Hypothesis 1 of the current study, namely, an
increase by one unit in profitability leads to a decrease in cash holdings as much as
4.997e-02 units. The independent variable LEV maintains a negative but statistically
insignificant relationship with CASH. This finding is in accordance with Hypothesis 2 of
the current study, indicating that an increase by one unit in leverage results in a decrease
in cash holdings as much as 1.708e-01 units. The independent variable SIZE remains
statistically significant and indicates a negative relationship with CASH. The result
aligns with Hypothesis 3 of the current study, specifically, an increase by 1 percent in
firm size leads to a decrease in cash holdings as much as 6.426e+05%. The last
independent variable, DIV, appears to have a positive but statistically insignificant
relationship with CASH, similar to Model 4 (M4). This result aligns with Hypothesis 4
of the current study, suggesting that when companies pay dividends to shareholders,
cash holdings would increase as much as 4.346e+00 units. Regarding the additional
control variables, all of them appear to be statistically insignificant, with R&D and
CAPEX showing a positive relationship with CASH, and ESG Score, ICR, TR, and WC
showing a negative relationship with CASH. The R-squared value is 0.9014 with a high
ascent, indicating that the independent variables and control variables explain 90% of

the variance in CASH.

The results regarding the signs of independent and control variables show that their
relationship with CASH differs from the results concerning the overall sample. The
difference is observed in terms of statistical significance. Specifically, in the present
analysis for Belgium as the base country, a statistically significant relationship with
CASH is observed only for the independent variables ROA and SIZE. Specifically, the
independent variable ROA appears with a negative sign, consistent with findings from
studies conducted by Pinkowitz and Williamson (2001). The independent variable SIZE
also shows a negative sign, in line with results from studies such as Islam (2012) and
Anjum and Malik (2013). In conclusion, in the context of the Belgian market, the

effects of these variables on CASH demonstrate statistical significance, while for the

72



remaining variables, statistical significance may be less pronounced or exhibit

ambiguous parameters.

Table 17: Pooled OLS for Netherlands

Coefficient M1 M2 M3 M4 M5
(Intercept) 9.633e-04 ***  1,085e-03 *** 1.199e-03 *** 1.299¢-03 *** 4.979-04
(5.171e-05) (6.095e-05) (1.039¢-04) (1.156e-04) (6.265e-04)
ROA -2.343e-01 ***  -3.336e-01 *** -6.448e-02 -2.368e-02 -1.158e-02
(2.759-02) (3.323e-02) (9.226e-02) (1.054e-01) (2.086e-01)
LEV -7.697e-03 ** -1.254e-02 -3.117e-03 -2.287e-02 **
(2.773e-03) (8.521e-03) (9.349e-03) (2.155e-02)
SIZE -1.814e+05 ***  -1.863e+05 ***  -5.330e+05 **
(3.005e+04) (3.095e+04) (1.481e+05)
DIV -2.598e-01 -7.988e+00 .
(6.014e-01) (4.568e+00)
ESG Score 2.138e-01
(1.327e-01)
R&D 2.032e+05
(1.892e+05)
ICR -1.064e-02
(1.956e-02)
CAPEX 5.933e+04
(3.998e+04)
TR 2.753e-03
(7.277e-03)
WC 1.170e+04
(2.488e+04)
R-squared 0.1065 0.1518 0.1867 0.2315 0.5175
Country Fixed Effect Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes
Company Fixed Effect Yes Yes Yes Yes Yes
Total Number of Obs 777

Std. Errors are in parentheses.

Source: R Studio

*, ** **%% noints to the level of significance at 10%, 5%, 1% respectively.

Finally, a regression analysis was conducted for the Netherlands, covering the time

period from 2003 to 2023 and including 777 observations. The hypotheses used for the

regression analysis are the same in each case:

Ho: The coefficient is not statistically significant.
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Hi: The coefficient is statistically significant.

In Model 1 (M1), the regression analysis explored the statistical significance of the
relationship between the cash variable (CASH) and the independent variable ROA for
the Netherlands. It was observed that ROA exhibits a negative and statistically
significant correlation with CASH. The R-squared value, which is 0.1065, indicates that
ROA clarifies a modest portion of the variability in cash holdings. Therefore, Model 1

(M1) is not effective in explaining the observed variability in cash based on ROA.

Moving on to Model 2 (M2), the independent variable ROA continues to show a
negative and statistically significant relationship with CASH. The addition of the
independent variable LEV to the model appears to be negatively correlated with CASH,
and it is statistically significant. The R-squared value, which is 0.1518, is slightly higher
compared to Model 1 (M1), implying that it explains an equally limited percentage of
the variance in CASH. Therefore, Model 2 (M2) cannot adequately explain the
variability in CASH.

In Model 3 (M3), it is observed that the independent variable ROA maintains a negative
but now statistically insignificant relationship with CASH, rejecting the overall trend of
the previous models. The independent variable LEV presents a negative and statistically
significant relationship with CASH. The introduction of the independent variable SIZE
to the model appears to be statistically significant with CASH, indicating a negative
relationship. Despite the slight increase in the R-squared compared to Model 2 (M2), it
remains at low levels with a value of 0.1867, suggesting limited explanatory power.
Essentially, the addition of the SIZE variable minimally improves the model's
explanatory capacity for the variance in CASH.

Model 4 (M4) explores the relationship among the cash variable (CASH) and four
independent variables: ROA, LEV, SIZE, and DIV. The independent variable ROA
continues to exhibit a negative and statistically insignificant relati nship with CASH,
indicating that its impact on cash is not significant. Next, the independent variable LEV
sh ws a negative and statistically insignificant relati nship with CASH. The SIZE
variable is negatively associated with CASH and is statistically significant. Additionally,
the added independent variable DIV appears t have a negative and statistically
insignificant relati nship with CASH. Overall, the R-squared value is 0.2315, remaining

low and indicating a limited ability t explain the variance in CASH.
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In Model 5 (M5), the latest m del includes all dependent and independent variables
from Model 4 (M4), along with additi nal control variables contributing to result
specification ¢ ncerning statistical significance. Essentially, the relationship between the
dependent variable CASH and the independent variables is explored, adding control
variables ESG Score, R&D, ICR, CAPEX, TR, and WC. The independent variable ROA
shows a negative and statistically significant relationship with CASH. This result is
consistent with Hypothesis 1 of the current research specifically that an increase of one
unit in profitability leads t a decrease in cash holdings as much as 1.158e-02 units. The
independent variable LEV maintains a negative but statistically insignificant relationship
with CASH. This result contradicts Hypothesis 2 of the current research, stating that an
increase of one unit in leverage leads to a decrease in cash holdings as much as 0.0018
units. The independent variable SIZE remains statistically significant and indicates a
negative relationship with CASH, aligning with Hypothesis 3 of the current research,
where a 1 percent growth in firm size leads to a reduction in cash holdings to the same
extent as 5.330e+05%. The last independent variable DIV appears to have a positive and
statistically insignificant relationship with CASH, similar to Model 4 (M4). This result
remains consistent with Hypothesis 4 of the current research, suggesting that when
companies pay dividends to shareholders, cash holdings decrease as much as 7.988e+00

units.

Regarding the additional control variables, all of them appear to be statistically
insignificant, with ICR having a positive relationship with CASH, while ESG Score,
R&D, CAPEX, TR, and WC have a negative relationship. The R-squared value is
0.5175, indicating a moderate increase, suggesting that the independent and control
variables explain 52% of the variance in CASH. Nevertheless, the explanation is not

sufficiently robust.

The results regarding the sign of the independent and control variables indicate that
their relationship with CASH differs from the results concerning the overall sample. The
difference is observed in terms of the sign of the variable DIV and the variable LEV is
statistical significance. Specifically, in this analysis for the Netherlands as the base
country, it is observed that a statistically significant relationship with CASH appears
only for the independent variable LEV and the independent variable SIZE. Specifically,
the independent variable LEV shows a negative sign, consistent with findings from
studies conducted by Megginson and Wei (2014). The independent variable SIZE also

shows a negative sign, aligning with results from studies such as Nyborg and Wang
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(2014) and Hu et al. (2018). In conclusion, within the context of the Dutch market, the
effects of these variables on CASH show statistical significance, while for the remaining

variables, statistical significance may be less pronounced or exhibit unclear parameters.

4.3.3. Hausman Test : Fixed vs Random Effects

Subsequently, estimators of fixed effects (FE) and random effects (RE) were examined,
as well as their combination, as explored by Huang et al. (2019) and Wang et al. (2016).
The independent estimators determine the asymptotic distributions of these estimators
using a condition local to exogeneity. Additionally, they calculate the asymptotic risk of
the estimators based on the framework introduced by Hansen (2017). According to
Nerlove (2002), the fixed effects model in panel data has its roots in the least squares
methods used by astronomers Gauss (1809) and Legendre (1805). Random effects
models, or variance components models, trace their origin to the work of the English
astronomer George Biddell Airy, who explicitly applied a variance components model
for the analysis of astronomical data. According to Adefemi (2017), recognized as a
stochastic elements model, it is also a widely utilized approach for conducting panel
data analysis. This approach accommodates diversity and remains temporally constant,
yet the individual impact doesn't exhibit correlation with the explanatory variables.

Specifically, according to the fixed effects model, it allows for correlation but does not
allow for direct interactions between variables and variables that are time-invariant. The
issues with these silent restrictions are not identified because common fixed and random

effects models lack overall model fit tests in the saturated model.

According to the fixed effects model, the hypothesis are as follows :
Ho: The common effect is zero

H1: The common effect isn’t zero

According to the random effects model, the hypothesis are as follows:

Ho: The average of the true effects is zero.
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H1: The average of the true effects isn’t zero.

Table 18: Fixed Effect - Random Effect in Overall Sample

Coefficient Fixed Effect Random Effect
(Intercept) -0.0019204 .
- (0.0010)
ROA -0.5072 *** -0.4940 ***
(0.0621) (0.0629)
LEV -0.0318 . 0.0018
(0.0187) (0.0150)
SIZE -0.0034 *** -0.0044 ***
(0.0006) (0.0005)
DIV 4.1158 *** 4.7346 ***
(0.3675) (0.3050)
ESG Score 0.1083 0.3086 ***
(0.0700) (0.0156)
R&D 0.0360 *** 0.0387 ***
(0.0049) (0.0049)
ICR -0.0348 *** -0.0386 ***
(0.0050) (0.0049)
CAPEX -0.1272 *** -0.1345 ***
(0.0161) (0.0161)
TR 0.0142 ** 0.0149 *=*
(0.0055) (0.0055)
WC -0.0096 * -0.0174 ***
(0.0046214) (0.0038)
R-squared 0.8869 0.9432
P-value <2.22e-16 <2.22e-16

Std. Errors are in parentheses.
*, ** **%* noints to the level of significance at 10%, 5%, 1% respectively.

Source: R Studio

Table 18 presents, in its 1% column, the estimates and statistical results for the fixed
effects model. The negative estimate for the independent variable ROA is 0.5072, and
the statistical significance indicates that the performance of assets significantly affects
cash availability. The estimate for the independent variable LEV is negative at 0.0318,
and it has a significant correlation with cash holdings. The estimate for the independent
variable SIZE is negative at 0.0034 and statistically significant. The estimate for the DIV

independent variable is 4.1158 and also statistically significant.
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For the control variable ESG Score, the positive estimate of 0.1083 indicates a lack of
statistical significance. The control variable R&D has a positive coefficient of 0.0360,
with a statistically significant relationship. The control variable ICR has a negative
coefficient of 0.0348, with a non-significant relationship. The control variable CAPEX
has a negative impact on cash holdings with a coefficient of 0.1272, and the result is
statistically significant. The control variable TR has a positive coefficient of 0.0142 with
a significant influence on cash holdings. Finally, the control variable WC has a negative

impact on cash with a coefficient of 0.0096 and is statistically significant.

The overall p-value <2.22e-16, below the 10% significance level, indicates that there is
evidence to reject the null hypothesis that all coefficients of the fixed effects model are
zero. Therefore, the model as a whole provides a statistically significant explanation of
cash retention. The R-squared value of 0.8869 indicates a strong level of explanatory
power. Essentially, the model accounts for 89% of the variability in cash reserves
included variables, suggesting that the fixed effects model is reasonably effective in

elucidating the observed fluctuations in cash reserves among the examined factors.

Table 18 presents in the 2" column the estimates and statistical results for the random
effects model. The negative estimate for the independent variable ROA is 0.4940, and its
statistical significance. The estimate for the independent variable LEV suggests that the
performance of assets has a positive impact at the 0.0018 significance level, with no
significant relationship to cash in contrast to the fixed effects model. The calculation for
the independent variable SIZE is negative at -0.0044 and statistically significant. The
estimate for the DIV variable is 4.7346 and equally statistically significant.

For the control variable ESG Score, the positive estimate of 0.3086 is statistically
significant. The control variable R&D has a positive coefficient of 0.0387 with a
statistically significant relationship. The control variable ICR has a negative coefficient
of 0.0386 with no statistical significance. The control variable CAPEX has a negative
impact on cash holdings with a coefficient of 0.1345 and statistical significance. The
control variable TR has a positive coefficient of 0.0149 with a significant influence on
cash holdings. Finally, the control variable WC has a negative impact on cash with a
coefficient of 0.0174 and is statistically significant.

The overall p-value < 2.22e-16, below the 10% significance level, indicates that there is
evidence to reject the null hypothesis that all coefficients are zero. Thus, the random

effects model, as a whole, provides a statistically significant explanation of cash
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holdings. The R-squared value for the random effects model is 0.9432, indicating a
strong level of explanatory power. Essentially, 94% of the variability in cash reserves is
accounted for by the incorporated factors, suggesting that the random effects model is
reasonably effective in elucidating observes disparities in cash holdings among the

examined factors.

Upon the initial inspection of Table 18, it is evident that there are more statistically
significant variables in the random effects application. To reinforce this conclusion,
researchers often conduct a test to identify the optimal model, specifically using the
Hausman (1978),the specification test is conducted to identify breaches of the random
effects assumption, i.e., the assumption that explanatory variables are independent of
the outcomes of the units.. Essentially, the Hausman test allows researchers to
distinguish between random and fixed effects models. It is important to clarify that the
Hausman test relies on certain assumptions. Firstly, it assumes that both models with
fixed and random effects are consistent, meaning that both provide reliable estimates.
Additionally, it assumes that the null hypothesis is preferable since there is no
significant correlation between the effects and explanatory variables. More specifically,

the following assumptions are examined:
Ho: Best model is random.

H: : Best model is fixed.

Table 19: Hausman Test in Overall Sample

chisg df P-Value
8.5991 10 0.5705

Source: R Studio

According to the findings in Table 19, the p-value is 0.5705, which exceeds the
conventional significance level of 10%. This means that there is not enough statistical
evidence to reject the null hypothesis, confirming that the model with random effects
fits the data better. However, it should be noted that accepting the model does not
necessarily indicate its correctness. There is also a possibility that the Pooling Ordinary
Least Squares (OLS) model, whose results are depicted in Table 13 for the overall

sample, might hold true.
79



4.3.4. Breusch-Pagan Lagrange: Pooling OLS vs Random Effects

According to Wooldridge (2009), a significant model beyond fixed effects and random
effects models is the Pooled Ordinary Least Squares (OLS) model. Specifically, as noted
by Baltagi (2008), Pooled OLS for panel data is a commonly used econometric
technique for analyzing cross-sectional datasets over time. This method assumes a
constant relationship across individual entities over time, treating the panel as a unified
large dataset. The Pooled OLS model estimates coefficients for each variable without
accounting for individual heterogeneities or time-related effects. While it provides a
straightforward approach, it may overlook potential issues arising from unobserved
individual factors or factors related to time dynamics, as mentioned by Wooldridge
(2010). Specifically, it assumes that specific effects are constant across all entities and
time periods, which may not hold in dynamic settings. The following assumptions are

examined:
Ho: Variances between panels are zero. Therefore, the best model is Pooled OLS.

Ha: Variances between panels aren’t zero. Therefore, the best model is not Pooled OLS.

Table 20: Lagrange Multiplier Test - (Breusch-Pagan) in Overall Sample

chisg df P-Value
1.262 1 0.2613

Source: R Studio

According to the Breusch-Pagan Lagrange test, the p-value is 0.2613, which is higher
than the 10% significance level. This suggests insufficient statistical evidence to dismiss
the null hypothesisd, leading to the conclusion that the Pooled OLS model handles
heteroscedasticity well. Therefore, the preferred model is Pooled OLS. However, it is
crucial to acknowledge that accepting the random effects model does not necessarily
validate its correctness, and there remains the possibility that the Pooled OLS model

could be a suitable alternative.
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4.3.5. Robustness Checks : Profitability Proxies

The inclusion of a robustness check in the regression analysis for the overall sample,
substituting the variable ROA with the independent variable ROE, is a pivotal measure
to assess the stability and reliability of the research findings. This step is crucial in
determining whether the results are consistent across different proxies for profitability.
Specifically, the goal is to assess if the model's explanatory capacity for cash variations
remains robust when utilizing Return on Equity (ROE) as an alternative to Return on
Assets (ROA).

The presentation of the results from this robustness check and their comparison with
the original findings is essential for a comprehensive evaluation of the study's outcomes.
If the results exhibit stability or only minor changes, it bolsters the confidence in the
initial analysis and suggests that the identified relationships are robust to variations in
the choice of the profitability proxy. On the other hand, significant differences in the
results may raise questions and warrant further exploration to understand the underlying
factors contributing to these variations. This process contributes to a more thorough

understanding of the dynamics involved in the relationships under investigation.

Furthermore, the execution of additional robustness checks involving the use of the
independent variable EBIT as an alternative proxy for profitability provides an
additional layer of validation. The consistent alignment of the relationships with all
hypotheses in these supplementary analyses enhances the overall robustness and
reliability of the research outcomes. This dual-check approach, employing both ROE
and EBIT as proxies for profitability, contributes to a comprehensive understanding of
the studied phenomena, acknowledging the potential nuances associated with different
financial indicators. Additionally, it reinforces the generalizability of the findings and
underscores the resilience of the established relationships across distinct dimensions of

profitability.

As shown in Table 21, the underlining represents the estimated values of variables. The

assumptions for the regression remain as follows:
Ho: The coefficient is not statistically significant.

Hq: The coefficient is statistically significant.
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Table 21: Robustness Check for Overall Sample - ROE

Coefficient M1 M2
(Intercept) 0.0133 *** -0.0020 *
(0.0015) (0.0010)
ROE -0.2614 *** -0.2422 ***
(0.0163) (0.0291)
LEV 0.0313 .
(0.0170)
SIZE -0.0050 ***
(0.0006)
DIV 4.3090 ***
(0.2679)
ESG Score 0.3208 ***
(0.0148)
R&D 0.0424 ***
(0.0057)
ICR -0.0400 ***
(0.0049)
CAPEX -0.1281 ***
(0.0163)
TR 0.0110 .
(0.0056)
wcC -0.0204 ***
(0.004)
R-squared 0.1396 0.9451
Country Fixed Effect Yes Yes
Year Fixed Effect Yes Yes
Company Fixed Effect Yes Yes
Total Number of Obs 3108

Std. Errors are in parentheses.
*, ** **%* noints to the level of significance at 10%, 5%, 1% respectively.

Source: R Studio

In Model 1 (M1), you estimate the statistical significance of the relationship between
the variables and the independent variable ROE, which shows a negative and
statistically significant connection with CASH. The R-squared value is 0.1396,
indicating that ROE accounts for a minimal proportion of the overall variability in cash
holdings. From these results, you infer that the model may not be particularly effective
in explaining the observed variance in cash based on the given independent variable
ROE. The low R-squared value suggests that the contribution of ROE to explaining the

variance in cash is limited. This approach could be seen as a guiding idea for the
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importance of ROE in the model, emphasizing the possible need for further examination
or modification of the model to enhance its effectiveness in predicting the variance in

cash.

Model 2 (M2) includes all dependent and independent variables, along with additional
control variables that play a significant role in determining the results regarding
statistical significance. The independent variable ROE shows a negative and statistically
significant relationship with CASH. The result continues to align with Hypothesis 1 of
this research, an increase by one unit in profitability leads to a decrease in cash holdings
by as much as 0.2422 units. The independent variable LEV presents a positive
relationship that is not statistically significant with CASH. This result contrasts with
Hypothesis 2 of this research, specifically that an increase by one unit in leverage leads
to a decrease in cash holdings by as much as 0.0313 units. The independent variable
SIZE indicates a statistically significant and negative relationship with CASH. This
result is consistent with Hypothesis 3 of this research, suggesting that a 1% increase in
firm size leads to a decrease in cash holdings by as much as 0.0050%. The last
independent variable, DIV, seems to demonstrate a positive and statistically significant
correlation with CASH. This outcome is in concordance with Hypothesis 4 of this
research, stating that when companies pay dividends to shareholders, cash holdings

decrease by as much as 4.3090 units.

As for the additional control variables, all of them are statistically significant, with
ESG Score, R&D, and TR having a positive relationship with CASH, and ICR, CAPEX,
and WC having a negative relationship. The R-squared value is 0.9451, indicating that
the independent and control variables explain 95% of the variance in CASH.

Comparing Model 5 (M5) from Table 13 with Model 2 (M2) from Table 21, there are
noticeable differences and an impact of replacing the variable ROA with ROE on the
results. In Model 5 (M5), the coefficient of ROA is -0.4940, and in Model 2 (M2), the
coefficient of ROE is -0.2422, appearing less negative. The other independent variables
in the two models remain relatively stable, as seen from their constant coefficients and
significances. The R-squared in Model 5 (M5) is 0.9432, slightly lower than the R-
squared in Model 2 (M2) at 0.9451. This suggests that replacing the explanatory
variable does not have a significant impact on the explanatory power of the model.
Overall, replacing the variable ROA with ROE does not seem to have a dramatic impact

on the results, with the two models providing similar estimates and explanations.
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The addition of a final robustness check to the regression analysis for the overall
sample involves replacing the variable ROA with the variable EBIT as a proxy for
profitability. This is done to examine the impact of pre-tax earnings (EBIT) on cash
holdings. The purpose of this procedure is to verify whether the findings remain
consistent with the use of different variables. The hypothesis for this check remains

unchanged:
Ho: The coefficient is not statistically significant.

Hq: The coefficient is statistically significant.

Table 22: Robustness Check for Overall Sample - EBIT

Coefficient M1 M2
(Intercept) 0.0188 *** -0.0021 .
(0.0014) (0.0011)
EBIT -0.0033 *** -0.0151 ***
(0.0009) (0.0038)
LEV -0.0401 *
(0.0170)
SIZE -0.0035 ***
(0.0006)
DIV 3.1832 ***
(0.2603)
ESG Score 0.3601 ***
(0.0160)
R&D 0.0400 ***
(0.0056)
ICR -0.0369 ***
(0.0055)
CAPEX -0.1446 ***
(0.0181)
TR 0.02228 **=*
(0.0061)
WC -0.0253
(0.0040)
R-squared 0.0060 0.9301
Country Fixed Effect Yes Yes
Year Fixed Effect Yes Yes
Company Fixed Effect Yes Yes
Total Number of Obs 3108

Std. Errors are in parentheses.

Source: R Studio

*, ** **% noints to the level of significance at 10%, 5%, 1% respectively.
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In the context of Model 1 (M1), the significance of statistically significant correlations
between the variables and the independent variable EBIT is examined. EBIT shows a
negative and statistically significant relationship with CASH. Despite statistical
significance, the low value of the R-squared 0.0060 indicates that EBIT explains only a
very small percentage of the overall variance in cash. This deviation diminishes the
model's ability to fully explain the variations in cash based on the selected variable
EBIT. Additionally, the efficiency of the model improves when considering the overall
variety of variables, but the low explanation from EBIT suggests that adding this

variable may not be very useful for explaining observed variations in cash.

Model 2 (M2) includes all dependent and independent variables, along with additional
control variables. The independent variable EBIT shows a negative and statistically
significant relationship with CASH. The result aligns with Hypothesis 1 of this research,
indicating that an increase by one unit in profitability results in a decrease in cash
holdings by as much as 0.0151 units. The independent variable LEV presents a positive
and statistically insignificant relationship with CASH. This result contradicts Hypothesis
2 of this research, suggesting that an increase by one unit in leverage leads to an
increase in cash holdings by as much as 0.0401 units. The independent variable SIZE
indicates a statistically significant and negative relationship with CASH, confirming
Hypothesis 3, stating that a 1% increase in firm size leads to a decrease in cash holdings
by as much as 0.0044%. The last independent variable, DIV, shows exhibits a
significant positive correlation with CASH, consistent with Hypothesis 4, indicating that

when companies pay dividends, cash holdings decrease by as much as 3.1832 units.

Regarding the additional control variables, all of them are statistically significant, with
ESG Score, R&D, and TR having a positive relationship with CASH, and ICR, CAPEX,
and WC having a negative relationship. The R-squared value is 0.9301, indicating that
the independent and control variables explain 93% of the variance in CASH.

Comparing Model 5 (M5) from Table 13 with Model 2 (M2) from Table 21 and Model
2 (M2) from Table 22, there are differences in the proxies used for profitability.
Specifically, in Model 5 (M5), the coefficient of ROA is -0.4940, and in Model 2 (M2)
with ROE as a proxy, the coefficient is -0.2422, appearing less negative. In Model 2
(M2) with EBIT as a proxy, the coefficient is even less negative at -0.0151. The other
independent variables in the two models remain relatively stable, as indicated by their

coefficients and significance levels.
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The R-squared in Model 5 (M5) is 0.9432, in Model 2 (M2) with ROE as a proxy is
slightly higher at 0.9451, while in Model 2 (M2) with EBIT as a proxy is lower at
0.9301. This suggests that replacing the independent variable does not significantly
impact the explanatory power of the model. Overall, the replacement of ROA with EBIT
or ROE does not seem to substantially influence the outcomes of the model, enhancing
confidence in the stability of the findings. The fact that the coefficients remain relatively
stable indicates that substituting ROA with ROE or EBIT does not significantly distort
the model and its ability to explain the variance in cash holdings.

Table 23: Direction of Coefficients in Determining Factors — Overall Sample

Determinants Predictions Results
Profitability (ROA)

Leverage - +
Firm Size

Dividend + +
Determinants Predictions Results
Profitability (ROE)

Leverage - +
Firm Size

Dividend + +
Determinants Predictions Results

Profitability (EBIT)
Leverage

Firm Size

Dividend + +

86



Finally, Table 23 describes the expected predictions and observed results regarding the
coefficients associated with the four determinants explored through four hypotheses in
this research for overall sample. For each determinant involving three different Pooled
OLS, such as profitability with the ROA proxy, profitability with the ROE proxy, and
profitability with the EBIT proxy, the table furnishes a summary of the predicted
direction of the coefficient and the actual observed results. Predictions and results are
indicated by symbols: "-" representing a negative relationship and "+" representing a
positive relationship. Overall, it is observed that the findings of this study align with the
expectations set by the hypotheses for the profitability factors, firm size, and dividend
share, thereby enhancing the reliability of the research. The result for the leverage factor
differs from Hypothesis 2 in cases where the ROA or ROE independent variables are
used as proxies for profitability, while with the use of the EBIT independent variable, all
hypotheses are compatible.

Table 24: Direction of Coefficients in Determining Factors — Germany

Determinants Predictions Results
Profitability (ROA)

Leverage - +
Firm Size

Dividend + +

In Table 24, the anticipated predictions and actual outcomes related to the coefficients
associated with the four determinants investigated through the four hypotheses in this
research for Germany are presented. The research findings align with the anticipated
expectations for factors such as profitability, firm size, and dividend share, contributing
to the overall credibility of the study. However, it's noteworthy that the outcome for the
leverage factor deviates from what was hypothesized in Hypothesis 2. Despite this
discrepancy, the overall alignment of the results with the established hypotheses

enhances the robustness and reliability of the research.

87



Table 25: Direction of Coefficients in Determining Factors — France

Determinants Predictions Results
Profitability (ROA) - -
Leverage - +
Firm Size - -
Dividend + -

Table 25 outlines the anticipated predictions and actual results concerning the
coefficients linked to the four determinants examined through four hypotheses in the
context of the research conducted for France. The findings demonstrate a general
alignment with the expected outcomes set by the hypotheses, particularly in relation to
profitability factors and firm size. This consistency reinforces the overall dependability
of the research outcomes. However, it's noteworthy that the results for the leverage and
dividend factors deviate from what was hypothesized in Hypothesis 2 and Hypothesis 4,

respectively.

Table 26: Direction of Coefficients in Determining Factors — Belgium

Determinants Predictions Results
Profitability (ROA) - -
Leverage - -
Firm Size - -
Dividend + +

Table 26 provides an overview of the expected predictions and observed results
concerning the coefficients associated with the four determinants explored through four
hypotheses in the research conducted for Belgium. The overall observation is that the
research findings align consistently with the expectations established by the hypotheses

for all determinant factors. In essence, the results fully conform to the predictions
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regarding these relationships. In simpler terms, the outcomes are in complete agreement
with the anticipated patterns, strengthening the overall reliability and validity of the

research.

Table 27: Direction of Coefficients in Determining Factors — Netherlands

Determinants Predictions Results
Profitability (ROA) - -
Leverage - -
Firm Size - -
Dividend + -

Table 27 presents the projected predictions and observed results associated with the
coefficients related to the four determinants investigated through four hypotheses in the
research conducted for the Netherlands. The results exhibit a broad agreement with the
anticipated outcomes established by the hypotheses, especially concerning profitability
factors and firm size. It is important to highlight that while there is general consistency,
there are noteworthy deviations in the results for the leverage and dividend factors when

compared to the hypotheses, specifically Hypothesis 2 and Hypothesis 4.
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Chapter 5: Conclusion

This dissertation delves into the determining factors influencing firms to maintain cash
reserves for Germany, France, Belgium, and the Netherlands annually from 2003 to
2023. The analysis conducted in this investigation aimed to explore the determinants of
cash holdings in businesses, utilizing various econometric techniques and diagnostic
tests. The research focused on key determinants, including profitability factors,
leverage, firm size, and dividend policies, examining their impact on financial
performance. The examination of key hypotheses has yielded results contributing to a
differentiated understanding of the factors influencing cash retention. Specifically, for
the overall sample, the analysis supports Hypothesis 1, indicating a negative and
significant relationship between profitability and cash retention. The empirical evidence
aligns with the idea that more profitable businesses tend to maintain lower cash levels,
possibly as a result of efficient resource utilization and higher investment levels in more

ergonomic areas, thereby contributing to increased performance.

Furthermore, Hypothesis 3, defining a significant negative impact of firm size on cash
holdings, is confirmed by the findings. Larger companies appear to maintain lower cash
reserves, possibly because of improved entry to financial markets or increased levels of
financial complexity. Subsequently, it is observed that the empirical results align with
Hypothesis 4, indicating a positive and significant effect of dividends on cash holdings.
Companies distributing dividends seem to maintain higher cash balances, reflecting a
commitment to delivering value to shareholders. In contrast to the initially assumed an
insignificant and adverse correlation among leverage and cash holdings , the analysis
reveals a positive correlation. This unexpected result implies that greater leverage

correlates with heightened cash reserves, challenging Hypothesis 2.

In particular, the meticulous analysis of financial determinants in four European
countries, namely Germany, France, Belgium, and the Netherlands, provides a valuable
addition to understanding the complexity shaping their business landscapes. The
research results broadly align with the initial hypotheses regarding profitability factors,
firm size, and dividend policies, thereby enhancing the overall reliability of the findings.

However, it becomes evident that variations in the results regarding leverage exhibit

some deviations from the expectations outlined in Hypothesis 2, especially in certain

cases. The findings regarding Germany reveal a nuanced perspective, especially
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concerning the leverage component, which appears to be statistically insignificant. This
observation echoes the broader trends in the study and emphasizes the necessity for
prudence and additional scrutiny in interpreting these outcomes. In the context of
France, despite an overall conformity with anticipated patterns, the variability in results
concerning leverage is insignificant, while dividends are significant, implying potential
fluctuations in the dynamics specific to the French business landscape. Conversely, for
Belgium, the complete alignment of determinant factors with expected directions
underscores the stability and reliability of the study outcomes. his correspondence offers
valuable insights into the consistent dynamics shaping the economic landscape in
Belgium, contributing significantly to the comprehension of the local business
environment. Lastly, with respect to the Netherlands, the overall alignment of
predictions with observed results is notable, with the exception of the dividends factor,
which appears to be statistically insignificant. These insights collectively contribute to
a thorough comprehension of the diverse dynamics influencing the economic

landscapes of these four countries.

Additionally, findings from the application of fixed and random effects models, along
with the Hausman test, highlight the importance of choosing an appropriate
methodology, depending on the data characteristics and research hypotheses.
Specifically, in this analysis, the conclusion was drawn that the optimal choice is the
random effects model with greater statistically significant variables. The random effects
model is often favored when assuming that the effects of unobserved variables not
considered in the model are random and could be connected with the dependent
variables. However, the choice of the Ordinary Least Squares (OLS) model might be
preferable, as indicated by the rejection of the null hypothesis in the Breusch-Pagan test.
This suggests the presence of homoscedasticity, making the OLS model potentially

more suitable for the given analysis.

It is noteworthy that the results regarding the leverage factor deviate from Hypothesis 2
when ROA indicators are employed in the overall sample. Specifically, a positive and
statistically insignificant relationship between leverage and cash retention is observed.
Furthermore, an additional robustness check was conducted using Pooled OLS,
employing ROE as a profitability proxy, revealing no substantial change in the results
compared to the ROA variable. However, additional robustness checks using EBIT as an
independent variable for profitability indicate that the relationships remain consistent

and statistically significant across all scenarios. This dual verification process enhances
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the resilience of the research findings, emphasizing the validity of established

relationships at various profit points.

Specifically, the focus on four European Union countries implies that the results may
not be generalized to other regions. Additionally, there exists a potential for endogeneity
in estimating parameters and the precision of outcomes depends on the underlying
model assumptions. Finally, the reliability of findings is contingent upon the quality and

availability of the data used.

This study highlights the significance of optimal capital management for cash retention.
Businesses can explore ways to improve their capital performance and reduce capital
costs. The need for flexibility in financial strategy is crucial, as companies should adapt
to changing market conditions and be prepared for various challenges. Dividend
distribution management should be approached with caution, considering its impact on
cash reserves, requiring a balance between shareholder returns and capital preservation.
Banks and regulatory authorities can take into account the outcomes concerning the
connection among leverage and cash retention when determining lending policies.
Gaining an understanding about the sources and factors of cash retention can help banks
enhance their liquidity management policies. Governments evaluate the influence of
their measures on the financial robustness of enterprises and promote policies that
strengthen stability. Finally, institutional authorities can develop more effective

oversight measures, taking into account the parameters influencing cash retention.

5.1.Future Suggestions

This study advances our comprehension of the intricate interplay among financial
determinants and outcomes, paving the way for informed decision-making in different
economic contexts. However, future research could broaden the spatial framework by
including more countries for a more comprehensive understanding. The significant
economic downturn in 2023 in all countries raises questions about the broader economic
landscape, requiring future analysis to predict possible challenges or opportunities.
Further analysis, considering economic, political, and industry-specific factors, will
enhance our understanding of observed patterns and assist in making strategic decisions
for businesses operating in these areas. Additionally, examining other factors that affect

cash not considered in previous studies. For instance, \Wang et al. (2014) discovered that
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macroeconomic conditions within a country could impact cash reserves. A more
extensive investigation could consider incorporating macroeconomic variables, such as
the inflation rate, into their study. Finally, conducting detailed studies for specific
periods, such as 2019-2020 during the COVID-19 pandemic, could provide additional
interest and specialized understanding of the pressures and reactions of businesses in

crisis periods.
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Appendix

Key literature overview

Paper | Sample | Variables

Results

Opler et al (1999) “The

implications of corporate cash holdings” |
87,117 publicly traded US firms 1971-1994 |

Independent Variables:

>

vvyyy

Investment opportunity (+)
Cash flow volatility (+)
Firm Size (+)

Dividend (+)

Access to capital markets (-)

Dependent Variables:

>

Cash holding

Control Variables:

>
>
>

Deloof (2003) “Does Working Capital Management
Affect the Profitability of Belgian Firms?” | 1,009
large Belgian non-financial firms for the 1992-1996

R&D spending
Capital expenditures

Industry sigma

period |

Independent Variables:

» Accounts Receivable and Inventories (-)

>
>

Accounts Payable (-)

Cash Conversion Cycle (-)

Dependent Variables:

>

Ferreira and Vilela (2004) “Why do firms hold
cash?” | 400 EMU (Economic and Monetary Union)

Gross operating income

Countries 1978-2000 |
Independent Variables:

>

>
>
>

Investment opportunity (+)
Internal cash flow (+)
Liquid asset (+)

Bank debt (-)

determinants

Supporting the Trade-off Theory, the study reveals that a
powerful precautionary motive influences corporate cash
holding.

Companies with riskier cash flows and robust growth
prospects exhibit higher cash levels.

Conversely, firms with high credit ratings and larger
corporate sizes maintain lower cash levels, due to
enhanced access to capital markets.

Operating losses emerge as a key factor driving
significant fluctuations in cash levels.

Well-performing firms tend to hold more cash than
anticipated, underscoring the impact of financial

performance on cash management strategies.

Efficient working capital management, including the
reduction of accounts receivable and inventory days,
emerges as a key driver for enhancing profitability in
Belgian firms.

A noteworthy correlation indicates that less profitable
firms tend to defer payments, as evidenced by the

negative relationship with accounts payable.

Aligning with the Trade-off Theory, their findings are in
harmony with the idea of balancing financial Trade-offs
rather than following the Pecking Order Theory.

Companies operating in nations with enhanced investment

protections tend to maintain higher levels of cash.
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» Leverage (-)

» Size ()
Dependent Variables:
» Cash holding
Control Variables:

» Year effect

» Industry effect

» Investor protection

Ozkan and Ozkan (2004) “Corporate cash holdings:
An empirical investigation of UK companies” | 1029
UK Firms 1995 to 1999 |

Independent Variables:

» Bank debt (+)

» Investment opportunity (+)

» Internal cash flow (-)

» Liquidity ratio (-)

Dependent Variables:

» Cash holdings

Nguyen (2005) “How sensitive are Japanese firms to
earning risk? Evidence from cash holdings” | 1.528
Japan non-financial firms listed on Tokyo Stock
Exchange 1992-2002 |

Independent Variables:

» Investment opportunity (+)

Profitability (+)

Dividend (+)

Firm size (-)

Leverage (-)

vVvyyvyyvyy

Sales growth (-)

Dependent Variables:

» Cash holdings

Control Variables:

» Firm that has a financial institution as their

major shareholder (+)

Saddour (2006) “The determinants and the value of
cash holdings: Evidence from French Firms” | 297
French companies 1998 to 2002 |

Growth Companies old higher levels of cash than

The cash-holding decisions of firms are notably impacted
by the ownership structure.

Unobserved firm heterogeneity significantly influences
cash holdings, with managerial ownership playing a
distinct role based on control concentration. The primary
determinants affecting cash holdings include bank debt,
leverage, liquid assets, cash flows, and growth options of

the firms.

This outcome aligns with the Pecking Order Theory and is
generally in line with the Trade-off model.

Cash holdings exhibit a positive correlation with firm-
level risk but demonstrate a negative association with

industry risk.

Growing companies tend to maintain elevated cash
reserves.
The interplay between expanding companies and their

cash management involves significant contributions from
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mature companies
GrOwth COmpanies:
» Size ()

» Liquid asset (-)
» Leverage (-)
Mature Companies:
> Size(+)

» Investment level (+)

» Dividend (+)

» Trade credit (-)

» o R&D expense (-)

Afza and Adnan (2007) “Determinants of Corporate
Cash Holdings: A Case Study of Pakistan” | 205
public Pakistani firms listed at KSE 1998-2005 |

Independent Variables:

» Firm Size (+)

Internal cash flow (+)
Investment Opportunity (-)
NWC (-)

Leverage (-)

vvyyvyy

Dependent Variables:
» Cash holding

Drobetz and Griininger (2007) “Corporate cash
holdings: Evidence from Switzerland.” | Swiss non-
financial firms 1995 to 2004 |

Independent Variables:

» Dividend payment (+)

Operating cash flows (+)

CEO duality (+)

Asset tangibility (-)

Firm size (-)

vVvyyvyVvVvyy

Managerial ownership (-)

Dependent Variables:
» Cash holding

Pedro J. Garcia-Teruel, Pedro Martinez-Solano
(2008) “On the Determinants of SME Cash

Holdings: Evidence from Spain” | 860 small and

both the Trade-off and pecking order Theories.

Larger firms exhibit a positive correlation with cash
holdings, aligning with the Pecking Order Theory,
suggesting a preference for financing investments and
avoiding illiquidity.

The presence of agency problems in Pakistani firms is
evident, as cash holdings show negative associations with
investment opportunities, liquidity asset substitutes,
leverage, and dividends.

This research supports the Pecking Order Theory. No
significant link observed between growth opportunities
and cash holdings.Transaction costs and precautionary
motives explain most findings.

Managerial ownership in Swiss firms has a non-linear link
with cash holdings, indicating incentive alignment and
risk aversion.Firms with CEOs as COBs maintain higher

cash reserves.

Companies experiencing greater information asymmetry
tend to maintain higher levels of liquid assets.

The presence of bank debt is linked to reduced cash
holdings, implying that establishing relationships with
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medium-sized firms from Spain during the period

1996-2001|
Independent Variables:

>
>
>
>

Cash Flow (+)
Liquid Assets (-)
Interest Rates (-)
GDP (-)

Dependent Variables:

>

Bates, Kahle, Stulz (2009) “Why do US firms hold
so much more cash than they used to?” | 13.599 US

Cash holdings

firms from 1980 to 2006 |
Independent Variables:

>

vVvvyvVvyVvyyysy

Investment opportunity (+)
R&D expense (+)

Cash flow (+)

Capital expenditure (+)
Firm size (-)

Net working capital (-)
Leverage (-)

Dividend (-)

Dependent Variables:

>

Cash holding

Control Variables:

>

>
>
>

Al-Najjar and Belghita (2011) “Corporate cash
holdings and dividend payments” | 400 non-financial

firms for the period from 1991 to

Loss dummy
T-bill
IPO1/2/3/4
Credit spread

2008 |

Independent Variables:

>

vvyyy

Growth (+)
Size (+)

Risk (+)
Profitability (-)
Dividend (-)

credit institutions can mitigate agency costs and
information asymmetry, consequently lowering external

financing expenses.

The findings deviate from the agency motive, revealing
that certain companies hold more cash not necessarily due
to agency problems.

The increase in cash ratios is attributed to shifts in firm
characteristics, with firms in sectors exhibiting high
idiosyncratic volatility, recent IPO listings, and a lack of
dividend distribution experiencing an increase. This
growth is driven by heightened risks in R&D expenditures
and cash flow, coupled with declines in capital

expenditures and inventories.

The research concludes that common determinants
influence both cash holdings and dividend policy, and this
relationship diminishes when considering endogeneity.

Dynamic behavior analysis aligns with the notion that
firms maintain target levels for both cash and dividends,

making swift adjustments to deviations from these targets.
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» Leverage (-)

Dependent Variables:

» Cash holdings

Control Variables:

» Working Capital Ratio (-)

Gill, & Shah. (2012) “Determinants of corporate cash
holdings: evidence from Canada.” | 166 Canadian
firms listed on Toronto Stock Exchange for a period
of 3 years (from 2008-2010) |

Independent Variables:

» Cash flow (+) The results align with the Trade-off Theory of cash
» Leverage (+) holdings, indicating that precautionary and transaction
» Board size (large) (+) motives are essential in explaining the determinants of
» CEO duality (+) cash holdings for Canadian firms.

» Market to book ratio (-)

» Net working capital (-)

» Firm Size (-)

Dependent Variables:
» Cash holdings

Al-Najjar and Clark (2017) “Corporate governance
and cash holdings in MENA: Evidence from internal
and external governance practices” | 430 non-

financial firms in the MENA region for the period

from 2000 to 2009 | This research adds valuable insights to the cash holdings
Independent Variables: literature by examining the connection between
» Board independence (+) governance factors and financial choices in the MENA
» Firmsize (+) region.

» Profitability (+) It underscores practical implications for policymakers,
» Dividend policy (-) emphasizing the potential for enhancing corporate
» Board size (-) governance and adherence to global standards in
» External governance (-) developing nations.

» Leverage (-)

Dependent Variables:
» Cash holdings

Weidemann, J. F. (2016) “The determinants of cash
holdings: Evidence from meta-regression analysis.” |
Focus on North America, Europe, and Asia, or they
are derived from a global sample | Cash holdings decrease with rising total assets,
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Independent Variables:

>

VVvYvYyVvVvVYvVYyYVvyyYy

Governance Quality (+)
Market-to-Book Ratio(+)
R&D Expenditures (+)
Total assets (+)

Investment Expenditures (-)
Investment activities (-)
Leverage (-)

Net Working Capital (-)
Financial Distress (-)

Dependent Variables:

>

Cash holdings

investment activities, net working capital, leverage, cash
flow, and dividend payments.

On the other hand, the cash ratio of corporations rises
with the market-to-book ratio, R&D expenditures,

financial distress, and the quality of corporate goverance.
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