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Resumé 

Denne kandidatafhandling undersøger udviklingen i likvide beholdninger for europæiske virksomheder i 

perioden fra 1987 til 2015 målt som likvide beholdninger i forhold til samlede aktiver. Efter at internationale 

studier har vist, at selskaber verden over, specielt i USA, har mere end fordoblet deres likvide beholdninger 

siden 1980, viser denne afhandling at europæiske virksomheder har oplevet en markant mindre stigning i de 

likvide beholdninger. Til trods for denne forskel, så viser analyserne igennem opgaven, at de samme 

firmaspecifikke karakteristika kan beskrive udviklingen i firmaets likvide beholdninger. Desuden ses store 

forskelle i de likvide beholdninger på tværs at de europæiske lande, hvilket kan være drevet af, hvorledes de 

forskellige lande håndhæver deres aktionærrettigheder.   

Igennem anvendelse af et omfattende datasæt på 91.623 observationer fordelt på 9.780 firmaer i 36 lande 

tester forfatteren via diverse regressioner et sæt af hypoteser, der søger at undersøge, hvorledes de likvide 

beholdninger påvirkes af ændringer i firmaets karakteristika såvel som udefrastående faktorer, som bl.a. den 

generelle økonomiske udvikling.  

Resultaterne viser blandt andet at øgede omkostninger til forskning og udvikling forøger de likvide 

beholdninger, samtidig med at en stigning i de likvide beholdninger også kan forklares delvist af forøgede 

investeringsmuligheder. Ligeledes indikerer resultaterne at en reducering af de europæiske virksomheders 

arbejdskapital har forøget den gennemsnitlige likvide beholdning i årene fra 1987 til 2000. 

Gennem den undersøgte periode har virksomhederne været påvirket af finansiel ustabilitet med kriser 

omkring årtusindeskiftet og i 2008-2009, hvilket har haft indflydelse på de likvide beholdninger i de 

europæiske virksomheder. I før-krisetider opbygger firmaerne generelt en større likvidbeholdning, som følge 

af øget usikkerhed indenfor deres industri. Når krisen rammer reduceres denne likvidbeholdning, som følge 

af manglende indtjening og selskaberne vælger ofte at reducere deres investeringer indenfor både 

anlægsinvesteringer, investeringer i forskning- og udvikling samt opkøb af andre virksomheder for i stedet 

at gemme noget ekstra kapital på bankkontoen af sikkerhedsmæssige grunde. 

Generelt set bekræfter denne afhandling, at metoder anvendt til at undersøge udviklingen i likvide 

beholdninger for amerikanske virksomheder også er anvendelige for europæiske virksomheder. 
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1. Introduction 

Cash holdings have received a lot of attention in recent years from multiple interest groups, because of the 

dramatic changes, which have occurred in the size and implications of cash holdings. Especially, the 

relationship between financial crises and corporate cash holdings has in recent years been a well-discussed 

topic in the press. For instance the The Globe and Mail states: 

“Before 2008, companies loaded themselves with debt. Then, in the worst months of the “credit crunch,” when overnight 

interest rates shot upward and banks stopped lending, companies packed their bank accounts in case credit dried up 

completely.” (The Globe and Mail, July 21st 2012) 

This trend has continued in the years following the financial crisis, with especially American non-financial 

companies leading the way by increasing their cash holdings dramatically: 

“America's big companies are sitting on a record $1.82 trillion in cash (Business Insider, June 11th 2015) 

However, it seems to be a global trend to increase cash holdings: 

“Australian companies are among the world's biggest cash hoarders” (The Sydney Morning Herald, May 11th 2016) 

“…cash balances in the euro area and the US have hit record levels.”(Deloitte Research, Ian Stewart, April 2nd 

2013)” 

The explanations for the increasing trend of among companies to hoard cash have varied widely, but many 

relates to the recent financial crisis. The main explanations are: less money stuck in inventories, lack of growth 

opportunities, difficulties in obtaining new external finance and historically low interest rates (Bates, Kahle, 

& Stulz, 2009; Campello, Graham, & Harvey, 2010; Kahle & Stulz, 2013). In addition to these explanations, 

there is a trend of companies wanting to keep more cash at hand, as exemplified in an article in the CFO 

Magazine in 2013: 

“If life becomes more dangerous, you’re going to hold more cash — and life has become more dangerous,” Rene Stulz 

says (CFO Magazine, June 5th 2013) 

This tendency to save up cash as a protection for unforeseen events is known as the precautionary motive 

of holding cash. A motive that has been studied since Keynes presented it in 1936. In his book “The General 

Theory of Employment, Interest and Money”, Keynes states that people hold cash for three reasons: 1) For 

transactions, 2) As a precaution against unforeseen expenses and 3) For speculative purposes (Keynes, 1936). 
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While the theory was initially developed studying household economies, it is the general belief that at least 

the two first reasons presented applies for big corporations as well, and since Keynes presented this study, a 

large number of other researchers have investigated the determinants of corporate cash holdings.  

Until now, the most renown paper in the field of cash holding has been “The determinants and implications 

of corporate cash holdings” published by Tim Opler, Lee Pinkowitz, René Stulz and Rohan Williamson in 

1999. They studied publicly traded U.S. firms in the period 1971-1994. They developed a model that led 

them to find evidence supportive of a static tradeoff model of cash holdings meaning that companies set 

target levels of their cash holdings(Opler, Pinkowitz, Stulz, & Williamson, 1999). However, they also found 

evidence that successful companies tend to accumulate more cash than predicted by the static tradeoff 

model(Opler et al., 1999). This can be an explanation of the recently discovered phenomena seen in the US, 

where a few companies account for almost 50% of the total cash holdings among American firms: 

“Corporate cash holdings grew to a record in 2014, but more of that money is being concentrated among a few giants, 

according to a new report by Standard & Poor's.” (Wall Street Journal, June 11th 2015)  

“U.S. nonfinancial companies held $1.82 trillion of cash at the end of 2014, but only 25 companies held almost half 

that money. This top tier included technology, pharmaceutical and industrial giants such as Apple Inc., Pfizer Inc., 

and General Motors Co.” (Wall Street Journal, June 11th 2015) 

This could be an indication that large successful corporations are driving the buildup of cash. However, 

researchers state that it is not only the group of large corporations, who is driving this massive hoarding of 

cash: 

“…cash-to-assets ratio rose for all sizes of companies during the study period; its increase cannot be explained by the 

huge stockpiles amassed by companies like Apple and Microsoft” (CFO Magazine June 5th 2013) 

This finding is further substantiated in the article presented by Thomas Bates, Kathleen Kahle and René 

Stulz in 2009. They studied a sample of U.S. firms in the period 1980-2006 and found evidence that the cash-

to-assets ratio more than doubled over the sample period and that this change was caused by the change in 

firm characteristics(Bates et al., 2009). They found that firms’ cash flows have become more risky, thereby 

showing that the precautionary motive of holding cash has become more important, as firms are trying to 

secure the future. Furthermore, they found that firms hold fewer inventories and receivables and are 

increasingly R&D intensive(Bates et al., 2009). Lastly, they updated the model developed by Opler et. al. in 
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1999, and their empirical model has been the most widely used in the research on corporate cash holdings 

since. 

Another paper by the authors Lee Pinkowitz, René Stulz and Rohan Williamson is worth mentioning in 

regards to the research on corporate cash holdings, primarily because they study companies in other countries 

than the U.S(Pinkowitz, Stulz, & Williamson, 2016). The authors find that U.S. firms on average hold more 

cash than foreign comparable firms do. Highly R&D-intensive U.S. firms drive this difference and if these 

firms were excluded from the sample, there would be no differences in cash holdings between U.S. firms 

and foreign equivalents(Pinkowitz et al., 2016). 

Despite the extensive research already conducted within the field, the author of this paper believes that 

further research is required. First, there seems to be a lack of research on European companies on a stand-

alone basis and not just as a comparison to U.S. firms.  Therefore, this research paper is focused on the 

development of cash holding levels in European companies. Additionally, the role and development of 

corporate cash holdings in European companies around the financial crisis have received limited attention, 

especially in determining differences in cash holding levels between distressed economies like the Greek or 

Italian and stronger European economies like the Swedish and Danish. Throughout this paper, research will 

therefore be conducted to examine whether such differences exist.  

1.1 Research question 

Based on the introduced academic field, the main goal of this master’s thesis is to contribute to academia by 

answering the following research question: 

Which factors have affected corporate cash holdings in  

European firms over the period 1987-2015? 

In answering this question, the author seeks to answer the following sub-questions: 

- What are the main determinants of corporate cash holdings in Europe? 

- Are cash holding levels depended on the country location of the corporation? 

- Have company characteristics changed over time so that they influence corporate cash holding levels 

differently? 

- What is the impact of macroeconomic fundamentals on cash holding levels, in particular the recent 

financial crisis? 
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- Can cash holding levels help predict a future financial crisis? 

These questions will be answered through an analysis of empirical data extracted from The Compustat Global 

database and the Datastream database. The aim is through a number of regressions to identify the variables 

that have affected corporate cash holdings among European companies since 1987.   

1.2 Structure 

This thesis is divided into six chapters. Chapter 1 lays out the problem statement and structure of the thesis. 

Chapter 2 provides an overview of the current literature on cash holdings in order to identify the 

determinants of cash holdings, as well as the corporate motives to hold cash. Chapter 3 shows the 

development of corporate cash holdings in Europe over the period 1987-2015 in order to compare findings 

with American studies. Additionally, by separating the sample into sub samples based on countries, the 

second subquestion will be answered. 

Based on the literature review a number of hypotheses are developed in Chapter 4. These lay the foundation 

for the empirical analysis and provide answers for the remainder of the sub questions in Chapter 5. The first 

sub question will be answered by applying the model of Bates, Kahle and Stulz (2009). However, extending 

this model, new potential determinants, identified in recent studies along with the author’s contribution of 

relevant determinants, will be added to the model. This gives a deeper analysis of the development in 

corporate cash holdings, with the aim of answering subquestion number three. In order to determine the 

impact of macroeconomic fundamentals on cash holding levels, several regressions will be run in order to 

answer sub question four. To answer the fifth sub question this thesis seeks to search for patterns in the cash 

holding levels as well as the determinants of the cash holdings before both the dot-com crisis in 2000 and 

the financial crisis in 2008-2009. This is done to investigate if certain cash levels or specific determinants of 

cash holdings can help predict, when a new financial crisis will strike. 

In Chapter 6, the implications of the results will be discussed with the aim of getting a better understanding 

of the drivers of corporate cash holdings, where especially drivers of increases in cash holdings are interesting. 

This is so, as an increase in cash holdings has not only an effect on investors, but also a greater societal effect. 

As an investor, you will hate to see money being accumulated on cash accounts instead of being paid out as 

dividends, when there is nothing to invest in. Similarly, politicians and governments want companies to spend 

their cash on creating jobs and boosting the economy rather than saving up. But their might be very solid 

reasons for companies’ behavior with regards to cash holdings, which this thesis tries to clarify. 
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Lastly, the findings will be summarized in a conclusion in Chapter 7 with the aim of answering the overall 

research question. 

1.3 Delimitations 

In the following section, the research question and sub-questions will be delimited. The academic field within 

corporate cash holdings is wide-ranging and has been researched since 1936. Hence, a full exhaustion of the 

concept and field of corporate cash holdings lies beyond the scope of this thesis. The author will instead 

clearly define the academic field covered as well as the authors’ understanding of corporate cash holdings. 

Furthermore, the focus on the European market will be discussed in order to delimitate the definition.  

First, cash holdings are defined as both cash and short-term investments. This is done under the assumption 

that short-term investments are easily convertible into cash.  This is in line with previous studies in the field.  

Second, when analyzing the corporate motives to hold cash, it is important to note that this research paper 

does not investigate the tax motive (See section 2.1.3). Furthermore, there could be another issue regarding 

taxes, which could cause some disturbance in the analysis of motives, but which is not covered within this 

thesis. Since countries have very different taxation on personal capital gains and dividends, companies could 

speculate in only paying out dividends to a certain limit, while holding the rest in cash, in order to maximize 

the wealth of its investors. An investigation of such motives, however, lies beyond the scope of this thesis.   

Third, while no actual variables for governance is included in the analysis in this thesis, the implication of 

country difference in governance structure on corporate cash holdings will be included in the discussion in 

chapther 3 as it is assumed that firms in countries exhibiting greater agency problems are likely to hold more 

cash (Dittmar et al. 2003).  

Fourth, while ownership structure is found to have an impact on corporate cash holding levels in American 

firms (Gao, Harford, & Li, 2013), an examination of this is not included in this paper, because Compustat 

Global does not contain information about ownership structure on European firms.  

Last, by focusing on the European market this paper is delimited to 39 countries based on data availability 

for each given country. In the empirical analysis other variables are included, which reduces the sample to 

consist of observations from 36 countries. By focusing specifically on the European economies, the research 

in this paper creates cross-border comparison within Continental Europe. No observations from the 

American market will be included, as an examination of this market lies beyond the scope of this thesis.   
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2. Literature review 

The purpose of this chapter is to review existing and established research on corporate cash holdings. In 

order to provide a holistic understanding of the field, the literature review will be supplemented with relevant 

articles from magazines and newspapers. The complementarity of academic studies and practical articles lies 

in the trade-off between relevance and the depth of the knowledge.  Journalists get the articles on a given 

topic published relatively quickly, whereas academic articles often take years to publish. This means that the 

data and findings of academic articles are sometimes outdated once it is released. On the other hand findings 

presented in the practical articles are often not academically rigorous and drawing conclusions from 

newspaper articles has to be done carefully. Therefore, it is believed that the combination of these two 

sources will give the most relevant and most holistic perspective on cash holdings.  

The literature review overall consists of three parts, where the level of detail in describing corporate cash 

holdings will increase throughout the review. To provide this comprehensive understanding of the 

development of cash holding theories throughout time, the literature review applies a large number of 

different researchers, rather than focusing solely on one theoretical model. This is so, as the author believes 

that only by thoroughly reviewing existing literature can the research gap be clearly specified and the research 

project conducted here justified.    

Specifically, the first section Cash holding motives, is focused on briefly presenting the main motives for holding 

cash. The aim of providing the reader with this basic understanding is to lay the foundation for the discussion 

of more elaborate theories on corporate cash holdings in the second section of the literature review, as most 

of these theories take the off-set in the understanding of cash holding motives. The second section of the 

literature review, Cash holding theories, will focus on presenting a number of the most recognized theories on 

corporate cash holdings. As the section evolves, the level of detail within the theories increases. The aim with 

this section is to lay the foundation for the empirical analysis through the development of a number of 

hypotheses, which can be tested using available Compustat data on firm characteristics. Because most of the 

studies presented in this second section are focused mainly on the overall development of corporate cash 

holdings, they lack the broader perspective of the impact of the development in the economic environment. 

Therefore, in order to complete the understanding of the development of corporate cash holdings, the last 

section focuses on briefly presenting the overall implications of financial crisis on the development in 
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corporate cash holdings. This is especially relevant, as the time period studied here goes through two financial 

crises.  

2.1 Cash holding motives 

Many different theories have been used in the attempt to explain the determinants of corporate cash holdings 

going back to Keynes in 1936. He stated that people hold cash for three reasons: 1) For transactions, 2) As 

a precaution against unforeseen expenses and 3) For speculative purposes(Keynes, 1936). This section will 

briefly describe these theoretical motives behind holding cash by reviewing the main theories explaining cash 

holdings from an early historical perspective starting with the transaction cost motive. 

2.1.1 The transaction cost motive 

Companies incur transaction costs whenever they have to convert noncash financial assets into cash in order 

to pay for something like bills, new machinery, an acquisition etc. A company could therefore hold large 

amounts of cash to make sure they always have sufficient funds to cover its needs. However, this will lead 

firms to hold very large cash reserves in periods, where it is not needed. This will result in an opportunity 

cost of holding the excess cash, as it could generate a higher return if it was invested in other types of assets 

like a T-bill. Therefore, there should be an optimal average level of cash holdings in order to minimize the 

transaction costs held against the opportunity cost of having too much cash at hand.  

The transaction cost motive builds on the general economic order quantity theory developed by Ford W. 

Harris in 1913, which is a theory that describes the optimal order level a company should have, to minimizes 

the total holding cost and ordering costs (Harris, 1990). This idea has been extended into cash holdings 

theory by viewing cash holdings as inventory. By using the economic order quantity theory and the demand 

for cash, William Baumol (1952) derived a model, which determines an average level of cash holdings based 

on the fixed transaction cost, the opportunity cost of holding the cash and the constant demand for cash in 

the company. Therefore, the transaction cost motive also holds for a company with excess cash flows, as 

there is transaction costs associated with investment of such excess cash.  

Merton Miller & Daniel Orr (1966) extended this theory further by allowing the net cash flows to be non-

constant. The main findings from the extension of the theory shows that as cash flow volatility rise, the 

optimal cash holding levels should increase as well.  

Other than cash flow volatility the firm size also plays a role in terms of determining the optimal cash holding 
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level as larger firms could have lower average transaction costs due to economies of scale. This means that 

large firms will hold less cash relative to assets. The fact that economies of scale plays a role in relation to 

cash holdings is confirmed by several authors documenting that large firms hold less cash (Bates et al., 2009; 

Mulligan, 1997; Opler et al., 1999; Vogel & Maddala, 1967).  

Concluding on the above discussion, the transaction cost motive in itself will lead companies to seek the 

optimal level of cash, which minimizes the transaction cost of operating a business, without incurring 

unnecessary opportunity costs.  

2.1.2 The precautionary motive 

The precautionary motive states that a firm holds cash in order to protect itself against adverse shocks, when 

access to external finance is costly (Bates et al., 2009). Opler et al. (1999) also found support for this motive 

as companies with riskier cash flows and limited access to external capital hold more cash.  

Generally, the precautionary motive is driven by three factors: 1) The ability to raise funds internally, 2) The 

ability to raise funds externally and 3) The likelihood of being short of funds, which relates to the first two. 

These three drivers will be described in the following to capture the influencing factors of the precautionary 

motive on cash holdings. 

2.1.2.1 Raising funds internally 

Raising funds internally can be done in many ways, but what matters in terms of cash holdings is the cost 

associated with the raise of funds. If it is very costly for a firm to raise funds internally, you would expect the 

company to hold more cash.  On the other hand if the company has low costs of raising funds internally the 

company is expected to hold less cash (Opler et al., 1999). A way to raise funds internally is to cut down on 

expenditures or sell assets. Companies with assets on their balance sheet, which can easily be converted into 

cash, will be able to raise funds at a low cost by selling these assets. This means that these companies should 

hold lower levels of cash (Opler et al., 1999). Because of this, we should expect diversified companies to 

hold less cash than specialized companies, because they can sell off non-core business units to raise cash 

internally (Opler et al., 1999). Additionally, firms with high levels of networking capital net of cash should 

be holding lower levels of cash, as they have the opportunity to liquidate inventories or securitize receivables 

in order to raise cash. Lastly, a company could also cut down on dividends or share repurchases in order to 

free capital for other purposes, meaning that we should expect a negative relationship between cash holding 

levels and dividend ratio (Bates et al., 2009; Opler et al., 1999). A firm paying dividends can also signal that 
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it is a healthy company, that is less risky, which will bring down the motive of holding cash for precautionary 

reasons (Acharya, Almeida, & Campello, 2007). 

2.1.2.2 Raising funds externally 

A firm’s ability to raise funds externally is affected by many factors, but it is assumed that firms who can 

easily raise capital externally will hold less cash than companies struggling to raise external capital (Bates et 

al., 2009). A firm’s ability to raise capital often depends on how constrained the company is. If a company is 

completely unconstrained it can always borrow money from somewhere in the market, meaning that a 

financially unconstrained firm has no precautionary motive for holding cash (Han & Qiu, 2007)  This is also 

in line with the paper by Heitor Almeida, Murillo Campello and Michael Weisbach (2004), which models the 

precautionary demand for cash. Here they find that financially constrained companies invest in cash out of 

cash flows while financially unconstrained companies do not (Almeida, Campello, & Weisbach, 2004). In 

addition, Han and Qiu (2007) show that financially constrained firms increase cash holdings, when the 

volatility of its cash flows increases, whereas there is no determinate effect for unconstrained companies.  

To be less financially constrained companies can sometimes use bank lines of credit as a substitute for cash, 

however this is only a viable liquidity substitute for companies that maintain high cash flows (Sufi, 2009). 

The reason for this is that banks often use cash flow based on financial covenants, when they supply credit 

lines to firms. Therefore, firms have to maintain high cash flows or the bank will restrict the firm’s access to 

credit lines (Sufi, 2009). This leads to a situation where companies cannot use their credit lines when they 

actually need them the most, in the case of low cash flows (Demiroglu & James, 2011; Sufi, 2009). 

The fact that companies cannot rely on bank credit lines may lead them to accumulate more cash, which is 

exactly what Viral Acharya, Heitor Almeida and Murillo Campello (2007) find. They show that when the 

correlation between operating income and investment opportunities is low, firms are accumulating cash 

instead of paying off debt (Acharya et al., 2007). However, if hedging is needed the firms prefer to pay off 

debt instead of accumulating cash. This means that cash cannot be viewed as negative debt, when financing 

frictions occurs(Acharya et al., 2007). Especially, during and after the financial crisis the companies have not 

relied on banks in the same way as before: 

“The financial crisis has made firms more skittish about relying on banks or securities markets for funds” (The 

Economist, Nov 2012, Dead money) 
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Viral Acharya reached a similar conclusion in his recent paper, where he together with Nada Mora (2015) 

states that banks cannot supply credit to creditworthy borrowers in risky times. This leads them to suggest 

that policymakers should design alternative ways for borrowers to get the supply of credit they need (Acharya 

& Mora, 2015). 

In practice, this phenomenon is also confirmed by Karl Lins, Henri Servaes and Peter Tufino(2010) from 

their international survey amongst CFO’s. They find that non-operational cash is used to protect the 

company against bad cash flow shocks in the future, whereas credit lines are an option for the company to 

exploit business opportunities when they arise during good times (Lins, Servaes, & Tufano, 2010). 

Additionally, Viral Acharya, Heitor Almeida and Murillo Campello (2013) show that whether a company 

chooses to use credit lines or cash depends on the riskiness of its business. Banks can pool their client’s 

idiosyncratic risks, because not all clients will use the credit lines at the same time. By creating liquidity this 

way the banks credit lines become costlier for firms with greater aggregate risk, which lead these firms to 

hold more cash (Acharya, Almeida, & Campello, 2013). The authors show that companies with a higher ratio 

of cash to credit lines and with greater costs on their credit lines are companies with a higher beta(proxy for 

risk). This of course leads to cash hoarding for risky companies and in times with higher aggregate volatility 

the cash reserves increase even further as the bank credit lines feature higher spreads, shorter maturity and 

fewer initiations (Acharya et al., 2013). 

2.1.2.3 Being short of funds  

As found by Acharya et al. (2013) and mentioned in the paragraph above companies use cash to prevent a 

shortage of funds, whereas credit lines are most widely used to grasp investment opportunities that occurs. 

Additionally, if business is becoming riskier, firms tend to build up cash, which make sense in relation to risk 

management theory. Cash holdings become more valuable in volatile times as the expected cost of financial 

distress increases with the volatility of the operating cash flows (Froot, Scharfstein, & Stein, 1993). This is 

again in line with the finding from Han and Qiu (2007), that financially constrained firms will increase their 

cash holdings when cash flow volatility is increasing.  

The volatility is influencing the riskiness of the business, but the capital structure of the firm is a vital factor 

as well. If a company is highly levered, it has a higher risk of having cost of financial distress and it will have 

difficulties raising new debt for new investments. Therefore, firms with high debt levels should hold larger 

cash reserves to minimize the risk of financial distress (Guney, Ozkan, & Ozkan, 2007). Furthermore, credit 



Master’s Thesis – Cand.merc.fir Andreas Justsen 15/09/2016 

 14 

spreads are empirically found to be robust and positively correlated with cash holdings (Acharya, Davydenko, 

& Strebulaev, 2012).   

Additionally, firms often roll-over their debt instead of repaying it which gives the company refinancing risk 

(Harford, Klasa, & Maxwell, 2014). Companies encounter refinancing risk, when they have debt that is about 

to mature, which may lead them to increase their cash holding levels. By doing that instead of paying of the 

debt the companies will be able to increase their creditworthiness because of a higher cash ratio, which 

reduces their refinancing costs and at the same time by saving cash from cash flows it helps the company 

mitigate underinvestment problems (Harford et al., 2014).  

Being short of funds is not only, when the firm does not have enough money to pay the bills. It is also when 

the firm does not have enough cash to grasp potential investment opportunities i.e. underinvestment 

problems. Therefore, firms with great investment opportunities should hold more cash because financial 

distress and adverse shocks are more costly for them (Bates et al., 2009). This is supported by research where 

market-to-book ratios and R&D-spending are used as proxies for investment opportunities (Opler et al., 

1999).  

2.1.2.4 Summary 

To summarize, the precautionary motive claims that firms hold cash if they face a risk of cash shortage, either 

because they cannot raise funds internally or externally, or because they are facing high cash flow volatility. 

In such situations, firms are motivated to keep high levels of cash in order to secure the operations of the 

firm, and the ability to invest in the future.     

2.1.3 The tax motive 

Another motive to hold cash is tax benefits. US firms with affiliates in foreign countries have higher cash 

levels in those countries because they face repatriation tax if they bring the cash home (Foley, Hartzell, 

Titman, & Twite, 2007). The repatriation tax is somewhat around the difference between the taxes paid 

abroad and the tax that should have been paid, had the company earned the cash in the US. This means that 

companies with foreign subsidiaries can accumulate cash abroad instead of bringing it home in order to avoid 

the extra tax-bill (Foley et al., 2007). Additionally, multinational companies can even move income to low 

tax jurisdictions through their transfer pricing choices and decisions on specific production locations to defer 

taxes (Foley et al., 2007). The researchers have shown through empirical studies that companies facing higher 

repatriation taxes hold higher levels of cash, and that they especially hold this cash in countries that causes 
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high tax costs when repatriating earnings. Following this, companies might prefer to issue extra debt in the 

home country instead of repatriating cash from abroad, as also stated by The Wall Street Journal: 

“…companies like Apple, he added, will continue to issue debt in the U.S. as an alternative to repatriating the 

billions in cash it holds abroad.” (The Wall Street Journal. May 20th 2016) 

The tax motive is stronger, when investment opportunities abroad are limited and the company is highly 

profitable. In such cases funds are more likely to be held in foreign affiliates in the form of cash (Sánchez & 

Yurdagul, 2013).   

However, the tax motive of holding cash has been challenged in recent years both in the US and in Europe. 

Lee Pinkowitz, Rene Stulz & Rohan Williamson find in their working paper from 2013 that the tax motive 

cannot explain the abnormal large cash holdings of U.S multinational firms from before the recent financial 

crisis to after the crisis, but that the tax explanation might explain the cash holdings prior to that period 

(Pinkowitz, Stulz, & Williamson, 2013).   

Furthermore, in general countries try to avoid this double-taxation situation by creating bilateral tax-treaties 

either in the form of a credit system or an exempted system (De Mooij & Ederveen, 2003). In Europe an 

exemption system (or territorial taxation) has been implemented. This means that when foreign income is 

taxed in the host country, it is exempted from taxation in the home country of the parent (De Mooij & 

Ederveen, 2003). 

In summary, while the tax motive has previously been a strong driver for firms to hold cash in foreign 

subsidiaries, the influence is no longer as important, because most countries have implemented legislation to 

avoid double taxations. Hence, for the remainder of this study, the tax motive will not be considered as an 

influencer for cash holdings in European firms due to the exemption system.  

2.1.4 The agency motive 

Firm managers may have other reasons than shareholders to keep cash in the firm, which is known as the 

agency motive to hold cash (Jensen, 1986). When a firm has poor investment opportunities Jensen(1986) 

argues that firm managers would rather retain cash than increase payouts to shareholders. Other researchers 

find that entrenched managers are more likely to hoard extra cash on their balance sheets, but at the same 

time spend excess cash more quickly (Dittmar & Mahrt-Smith, 2007; Harford, Mansi, & Maxwell,2008). Amy 

Dittmar, Jan Mahrt-Smith, & Henri Servaes (2003) find evidence that in countries with greater agency 
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problems firms hold more cash. Research also shows that the cash held by firms, where the agency problems 

between insiders and outside shareholders are greater, is worth less (Dittmar & Mahrt-Smith, 2007; 

Pinkowitz, Stulz, & Williamson, 2003) 

From this section it is apparent that the agency motive have received attention from several researchers and 

it will be further discussed in section 2.2.3 as it is seen as a theory field of itself. 

2.1.5 Section Summary 

The above discussion highlights the four motives for holding cash and it becomes apparent that it is overall 

a matter for firms of balancing between the cost and benefits of holding cash. The benefits of holding cash 

are described in the four different motives: The transaction cost motive highlights the importance of holding 

cash in order to minimize the transaction costs associated with the everyday operation of the business. The 

precautionary motive highlights the benefits associated with having the adequate amount of funds available 

at all times, whether this is possible is determined by the opportunity to raise cash internally, externally as 

well as the general stability of the industry. The tax motive focuses on minimizing the tax incurred, however,  

in regards to the European firms, this motive is expected to have limited impact, as a tax exemption system 

exists. Lastly, the agency motive is focused on maximizing utility for the manager. These motives are all 

balanced against the cost of holding excess cash, being the risk associated with underinvestment or 

superfluous spending of cash.   

While the above section has focused on describing the basic motives for holding cash, further elaboration of 

relevant theories used to investigate the direct factors influencing cash levels is needed. Therefore, the 

following section will focus on the main theories, developed to identify drivers of corporate cash holding 

levels. 

2.2 Cash holding theories 

In the next section, the main theories used to describe the determinants of cash holdings will be discussed. 

The section starts with a discussion of the static trade off model, but progresses through the pecking order 

theory, and agency theory with the aim of providing and understanding of how firms determine their cash 

holding levels. Further detailing this understanding, two of the most recent and recognized studies will be 

discussed, with the aim of understanding how firm specific characteristics influence the overall level of 

corporate cash holdings.  
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2.2.1 Static trade off theory 

One of the first corporate finance theories to explain corporate cash holdings is the static trade-off theory 

presented by Merton Miller and Daniel Orr in 1966 (Miller & Orr, 1966). The model builds on the simpler 

model presented by William Baumol in 1952, further elaborated by Tobin in 1956, which can explain cash 

management for the household sector. However, their models do not satisfactory explain the cash 

management of corporate firms, which led Miller and Orr to develop an additional model (Miller & Orr, 

1966).  

The static trade-off theory implies that a company set target levels for their cash holdings. The optimal cash 

holding level for a company will be determined by weighing the benefits and costs of holdings cash when 

cash flows are uncertain (Miller & Orr, 1966). The main benefits of holding cash is minimizing the 

transactions costs related to raising capital and have a precautionary amount of cash for unknown events, to 

avoid ending up in bankruptcy. The main cost of holding cash is the opportunity cost of the money held in 

cash, which could generate higher returns if invested. (Opler et al., 1999).  

In periods, a firm might receive more cash than usual, maybe because of better payment from customers, 

which will lead the firm to high cash holding levels. In such a situation, the company might have too high 

opportunity costs of holding the extra cash, causing the company to invest the money or to pay off debt. 

This is what happens at t1 in Figure 2.1 below. Contrary to this situation, a firm might end up spending more 

cash than anticipated. In this situation the firm might not have enough cash to protect itself in case of bad 

times or to invest in available projects, and the company would therefore liquidate some assets to make sure 

it has enough cash. This is what happens at t2 in the figure below: 
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Figure 2.1: The cash balance of a firm during a time period 

 

 

 

 

 

 

 

 

 

The figure shows how a firm’s cash holding level is fluctuating over time. 

Source: Own Contribution based on Miller & Orr (1966) 

Based on the nature of the business the firm would set a range where the cash holdings should stay within 

visualized by line z and h in Figure 2.2 below. 

Figure 2.2: The cash balance of a firm during a time period operating with target 

 

 

 

 

 

 

 

 

The figure shows how a firm’s cash holding level is fluctuating over time but controlled to be insight af defined target between z 
and h. Source: Own Contribution based on Miller & Orr (1966) 
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The optimal cash holding level can be determined by applying the model, but as mentioned above the nature 

of the business determines the optimal level. Today a common approach is to manage cash balance based 

on benchmarking against industry comparables (Pettit, 2007). Companies could set target levels for cash such 

as two percent of revenues, six months of fixed costs, 12 months of R&D expenses or the cost of two 

production plants (Pettit, 2007).   

That the static trade-off model can explain how companies determine their level of cash has been well 

documented throughout history. Opler et al.(1999) found evidence that the change in corporate cash 

holdings from one year to another can be explained by the average cash holdings over the previous 5 years. 

However, they also found evidence of situations, where the static trade-off model cannot fully explain the 

cash holding levels in a given firm. Opler et al. (1999) showed in their investigations that firms that are 

performing well tend to hold more cash than predicted by the static trade-off model (Opler et al., 1999). This 

points to a problem with the model. Another critique of the model is that the static trade-off model assumes 

that firms instantaneously adjust to deviations from their target level for cash holdings. While this holds in 

theory and sometimes in real life, it does not hold in periods with financial disturbance. In such situations 

firms might manage their cash holdings in a way, which result in a deviation from the target level for cash 

holdings, because sudden adjustments can be costly(Myers & Majluf, 1984; Opler et al., 1999). This critique 

lays the foundation for the logic behind the theory presented by Stewart Myers & Nicholas Majluf in 1984 

called the pecking order theory. This theory investigates, why firms deviate from their target cash holding 

levels and it will be described in the next section.  

2.2.2 Pecking order theory 

The pecking order theory, or financing hierarchy, states that firms tend to prefer cash holdings to external 

funding because of asymmetric information, when evaluating investment opportunities (Myers & Majluf, 

1984).  

Myers & Majluf’s article from 1984 looks at the situation where a firm needs to raise cash for an investment 

opportunity with a positive NPV. In a perfect capital market the firm should always pursue all positive NPV 

investments, whether it has to be financed by internal or external funds. If debt has to be obtained, the cash 

raised balances the present value of the liability created to raise this cash(Myers & Majluf, 1984). The problem 

arises when the management have internal knowledge about the value of the firms assets and investment 

opportunities. In this case, the management might end up refusing a positive NPV investment, because the 
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cost to old shareholders of issuing new shares at a bargain price might outweigh the project’s NPV (Myers 

& Majluf, 1984). 

Myers and Majluf (1984) show that under the assumption that the management acts in the interests of passive, 

old stockholders and when asymmetric information is present, companies have a tendency to rely on internal 

sources of funds and to prefer debt to equity if external financing is required (Myers & Majluf, 1984). This 

is also a way of explaining why firms with high R&D spending tend to hold high amounts of cash compared 

to e.g. production firms (Opler & Titman, 1994; Pinkowitz et al., 2016). The real value of an R&D investment 

might in management’s opinion be way more valuable that outsiders think. R&D costs are not tangible and 

it is hard to explain the true value of it. Therefore, a company might prefer to have large cash reserves in 

order to have enough cash for future R&D spending, because raising external capital through either debt or 

equity is too costly.   

The pecking order theory introduces a new way of understanding firm behavior, as it introduces the concept 

of asymmetric information. While the pecking order theory introduces it as an explanation for why cash 

holding levels differ across business types (R&D vs. production), it fails to take into account how it can 

influence cash holding levels through the relationship between firm owners and managers. Examining this, 

Michael Jensen (1986) with the article “Agency costs of free cash flow, corporate finance and takeovers” 

establishes the relation between agency cost and corporate cash holdings. This will be explored further in 

the next section. 

2.2.3 Agency conflicts theory 

The theory of agency conflicts was first described by Berle and Means (1932). They examined the 

consequences of separating ownership and control within the firm, and based on their research they 

encouraged companies to embed voting rights for all shareholders, as well as having greater accountability 

and transparency (Berle & Means, 1932).   

Agency conflicts in relation to firm structure was further documented by Jensen and Meckling(1976), in a 

research study into optimal capital structure. An agency relationship is defined as a contract under which one 

or more persons (the principal(s)) engage another person (the agent) to perform some service on their behalf. 

This includes assigning some decision making authority to the agent (Jensen & Meckling, 1976). In such a 

case, if both the agent and principal are focused on maximizing utility, then it is likely that the agent will not 

always act in accordance with the best interest of the principal (Jensen & Meckling, 1976). An extreme 



Master’s Thesis – Cand.merc.fir Andreas Justsen 15/09/2016 

 21 

example of this behavior occurs, when the owner and manager is the same person, but the owner is 

experiencing a fall in the fraction of equity held. In such cases, the fractional claim on the firm’s output falls, 

which will encourage the manager to indulge in larger amounts of corporate resources in the form of bonuses 

or other incentives rather than to act in the interest of the firm (Jensen & Meckling, 1976). 

In line with Jensen & Meckling (1976), Jensen (1986) develops the free cash flow theory, which argues that 

corporate managers will pursue their own interest above the interests of the owners when the bonus structure 

of the managers does not spur behavior in the interest of owners. Jensen (1986) defines free cash as the cash 

that is left after investing in all profitable investment opportunities. Often when such free cash flow exists, 

managers will direct resources to activities that will personally benefit them rather than the owners. For 

instance, they might want to hold on to extra cash to increase assets under their control and gain discretionary 

power. Alternatively, they could be overinvesting in value reducing projects to increase firm size or get other 

benefits (Jensen, 1986; Jensen & Meckling, 1976). Hence, it often becomes a conflict between managers and 

owners in terms of optimal size of the firm and the payment of cash to shareholders. The shareholders will 

rather see the excess cash paid out as dividends, whereas general managers prefer higher levels of cash 

holdings to reduce firm risk (Jensen, 1986). It is almost impossible to convince self-interested managers to 

disgorge cash reserves to shareholders without a threat of sanction (Harford et al., 2008; Stulz, 1990) 

In practice, this tendency is confirmed by e.g. the fact that listed Australian companies are likely to 

increasingly stash cash partly because senior managers personally benefit from the phenomenon (Cava & 

Windsor, 2016). This in fact means that the shareholders will not benefit from the excess cash flow, neither 

through dividends nor through the strengthening of the company through prosperous investments. 

To determine the direct implication of agency conflict on cash holdings, Harford et al. (2008) developed and 

tested three hypotheses, which can explain agency conflicts’ impact on cash holdings: 1) The flexibility 

hypothesis, 2) The spending hypothesis, and 3) The shareholder power hypothesis. The flexibility hypothesis 

states that self-interested managers value the flexibility and freedom from cash holdings over capital market 

discipline (Easterbrook, 1984; Jensen, 1986). They will value future flexibility by stockpiling some cash rather 

than investing it. This means that in firms where shareholders’ control over managers is weaker cash holdings 

should be higher, as managers have more power (Harford et al., 2008). The spending hypothesis states the 

opposite, that self-interested managers prefer expansion of the firm and will spend excess cash when it is 

generated rather than saving for the future (Jensen & Meckling, 1976). This means that in firms where 
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shareholders’ control over managers is weak cash holdings should be lower (Harford et al., 2008). Lastly, the 

shareholder power hypothesis states that shareholders with more effective control of managers will allow 

their managers to hoard cash in order to prevent underinvestment caused by information asymmetry between 

banks or other capital providers and the managers (Myers & Majluf, 1984; Stulz, 1990). This means that in 

firms where shareholders’ control over managers is weak cash holdings should be lower, but the fact is that 

this relationship between agency conflicts and cash holdings is mainly driven by the larger cash reserves held 

by better-controlled managers rather than the smaller cash reserves held by worse-controlled managers 

(Harford et al., 2008). Testing the hypotheses Harford et al.(2008) find support of the spending hypothesis, 

concluding that lower holdings in poorly governed firms are the consequence of managers’ decision to spend 

cash immediately instead of a saving up to have flexibility in the future (Harford et al., 2008). They state that 

the use of cash, often on acquisitions and capital expenditures, are reducing firm value (Harford et al., 2008). 

This is a clear sign that agency conflicts are present since agent (CEO) compensation and wealth increases 

after investments in capital expenditures and acquisitions even if these investments are value reducing(Bliss 

& Rosen, 2001; Li & Harford, 2007). Managers are therefore incentivized to spend cash quickly not only 

because of this, but also because of the potential for external discipline arising from hoarding cash (Harford 

et al., 2008). Based on these findings Harford et al. (2008) expect low cash holdings to be an expression of 

low enforcement of shareholder rights, thereby allowing the agent (CEO) to maximize own utility at the 

expense of the wealth of the principals (shareholders).  

While the findings by Harford et al. (2008) present a clear relation between agency conflict and low cash 

holdings, other international studies(Dittmar et al., 2003) contrary to this show that in countries where 

shareholder rights are highly enforced and external capital markets are highly developed, firms have lower 

cash holdings on average, compared to countries where this is not the case. In line with this, the findings by 

La Porta, Lopez-de-Silanes, Shleifer, and Vishny (2000) state that strong investor protection will amongst 

other things lead to an efficient allocation of capital across firms, indicating that country level enforcement 

of shareholder rights is more important than firm-level efforts to limit the rights of their shareholders.  These 

opposing trends, points to an arbitrary influence of agency conflicts on cash holdings. In the next section, 

this discussion of the impact of country differences on agency conflicts and the implications for corporate 

cash holdings will be substantiated with the aim of identifying whether the country location of a firm can 

have an impact on the level of agency conflict and through that the cash holdings in a firm. 
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2.2.3.1 Agency conflicts and country differences 

As discussed above in section 2.1.3, country differences have strong impact on the tax motive for corporate 

cash holdings. However, it is not only country differences in tax legislation, which have an implication for 

the overall corporate cash holding level. In the following, a brief discussion of the implications of country 

differences in corporate governance systems on agency conflict and therefore corporate cash holdings will 

be presented.  

Overall, two governance systems exist: The Anglo-American system, which is called the market-based system 

and the Continental European system, which is called the block-holder system (Goergen, Martynova, & 

Renneboog, 2005). In regards to the research conducted in this thesis, the next section will focus on the 

differences existing within the Continental European system between the European countries. Despite a 

tendency of convergence in governance systems, the European countries can be divided into groups based 

on their legal origin (La Porta, Lopez-de-Silanes, & Shleifer, 2008). English legal origin: United Kingdom, 

Ireland French origin: France, Italy, Romania, Greece, Portugal, Turkey; Belgium, Lithuania, Ukraine, 

Moldova, The Netherlands, Serbia, Macedonia, Russia and Spain; German origin: Germany, Austria, 

Switzerland, Estonia, Latvia, Belarus, Hungary, Poland, Bosnia and Herzegovina, Croatia, Bulgaria, 

Montenegro, Slovenia, Czech Republic, Slovakia Scandinavian Origin: Denmark, Norway, Sweden, 

Finland and Iceland (La Porta et al., 2008) 

In their study, Martynova and Renneboog (2008) find that in terms of shareholder orientation, the countries 

with English legal origin outperform the others both on the shareholder rights index and minority index, 

thereby indicating that these countries have the strongest enforcement of shareholder rights. Furthermore, 

it is shown in this study that the Scandinavian countries have the lowest enforcement of shareholder rights 

indicating that agency conflicts are likely to be highest in this part of Europe (Martynova & Renneboog, 

2008). 

While no actual variables for governance are included in the analysis in this thesis, the implication of country 

difference in governance structure on corporate cash holdings will be included in the discussion in chapter 

3, as it is assumed that firms in countries exhibiting greater agency problems are likely to hold more cash 

(Dittmar et al. 2003).  

 

https://en.wikipedia.org/wiki/Portugal


Master’s Thesis – Cand.merc.fir Andreas Justsen 15/09/2016 

 24 

2.2.4 Theories based on firm characteristics 

To provide a basic understanding of the defining theories of cash holdings, the first study presented is the 

one conducted by Opler et al.(1999) in the article “The determinants and implications of corporate cash 

holdings”. The aim of this study is to examine the determinants and implications of cash holdings for publicly 

traded U.S. firms in the period 1971-1994. In conducting their study, the authors use cash-to-assets net of 

cash ratio as their dependent variable, where cash is cash and marketable securities and assets is net of cash.  

Firstly, Opler et al. (1999) test the static trade off model by applying a first order autoregressive model on 

10.441 US-based firms with at least 5 years of data to test the hypothesis that cash holdings are mean 

reverting(Opler et al., 1999): 

∆ (
𝐶𝑎𝑠ℎ

𝑁𝑜𝑛 − 𝐶𝑎𝑠ℎ 𝐴𝑠𝑠𝑒𝑡𝑠
)

𝑡
= 𝛼 + 𝛽 ∙ ∆ (

𝐶𝑎𝑠ℎ

𝑁𝑜𝑛 − 𝐶𝑎𝑠ℎ 𝐴𝑠𝑠𝑒𝑡𝑠
)

𝑡−1
+ 𝜀𝑡 

Opler et al.(1999) find support of the static trade off model as the median coefficient is negative. This 

indicates that cash balances are mean reverting, thereby indicating that certain factors control cash levels, so 

they do not become too low or too high.  

The researchers furthermore develop another model, where the target cash holding level is set to be either 

an average of the past 5 years’ cash holdings or fitted values of a cross-sectional regression of cash holdings 

on real firm size and industry volatility. Lastly, they also specify the cash holding target levels based on a 

Fama MacBeth cross-sectional model, which includes more firm specific variables and makes the model 

stronger. All these three models support the static trade off model (Opler et al., 1999). 

Following this, the authors test the financing hierarchy model. They develop a model assuming that changes 

in cash holdings are given by flow of funds deficit:  

∆
𝐶𝑎𝑠ℎ

𝐴𝑠𝑠𝑒𝑡𝑠 𝑙𝑒𝑠𝑠 𝑐𝑎𝑠ℎ
 = 𝛽 ∙

𝐹𝑙𝑜𝑤 𝑜𝑓 𝑓𝑢𝑛𝑑𝑠

𝐴𝑠𝑠𝑒𝑡𝑠 𝑙𝑒𝑠𝑠 𝑐𝑎𝑠ℎ
 

where flow of funds deficit is calculated as followed: 

𝐹𝑙𝑜𝑤 𝑜𝑓 𝑓𝑢𝑛𝑑𝑠

= 𝐶𝑎𝑠ℎ 𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠 + 𝐶𝐴𝑃𝐸𝑋 + ∆𝑁𝑊𝐶(𝑙𝑒𝑠𝑠 𝑐𝑎𝑠ℎ) + 𝐿𝑜𝑛𝑔𝑡𝑒𝑟𝑚 𝑑𝑒𝑏𝑡 𝑑𝑢𝑒

− 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤 
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This leads to a significant coefficient on the flow of funds variable supporting the financing hierarchy model. 

Following this the authors run regressions including both the static trade off model and the financing 

hierarchy model and in all cases both models are significant, leading to a conclusion that both models can 

explain movements of cash holding and that they each can explain different aspects of the change in cash 

holdings (Opler et al., 1999).  

The rest of their paper is based on panel regressions and the Fama Macbeth method (1973), where they 

predict liquidity levels based on company characteristics.   

Looking at firm characteristics Opler et al.(1999) show that firms with great access to capital markets (large 

firms, firms with great credit rating) tend to hold lower ratios of cash. Additionally, firms with strong growth 

opportunities and riskier cash flows hold higher ratios of cash (Opler et al., 1999). Lastly, the authors find 

that large changes in cash holdings happen because of operating losses and there is only little evidence that 

excess cash has an impact on acquisitions spending, CAPEX and payments to shareholders. 

Concluding from this study by Opler et al. (1999), it becomes apparent that besides from the predictive 

power assigned to the classical models such as the static trade-off model and the financing hierarchy model, 

additional explanation of corporate cash holdings is offered by looking at the firm characteristics.  

Bates, Kahle & Stulz (2009) extend and refine this model of firm characteristics as determinants for corporate 

cash holding levels. This is done, as it is the belief of these researchers that firm characteristics in fact has 

stronger explanatory power compared to the older models.  

As a first step to refining the model, Bates et al. (2009) redefine the cash-to-asset ratio, by eliminating the 

subtraction of cash from assets in the denominator of the dependent variable. This is done in order to 

eliminate outliers and will be further discussed in section 5.2. In addition to this refinement, Bates et al. 

(2009) extend the analysis of firm characteristics to include variables such as net equity issuance, net debt issuance 

and T-bill  in order to get a more comprehensive understanding of which firm characteristics that have 

determining power in regards to the cash holding levels. Through the regressions, Bates et al. (2009) come 

to find that four determinants are particularly strong in influencing the overall cash holding levels. These 

being: working capital (net of cash), cash flow volatility, capital expenditures and R&D expenditures. Working capital 

(net of cash) is found to have a negative impact on cash holding levels, as the cash level increase with the 

decrease in the non-cash components of working capital. Both cash flow volatility and increase in R&D 

expenditures are found to have a positive relationship with cash holdings. For cash flow volatility, this is so, 
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as an increased volatility, requires firms to hoard cash in order to secure its future liquidity. An increase in 

R&D expenditures has a positive impact on cash holdings as R&D intensive firms have to secure their future 

investment opportunities through cash holdings, since obtaining external funding in banks is 

harder(Pinkowitz et al., 2016). Lastly, Bates et al. (2009) find that capital expenditure has a negative impact 

on cash holdings. Intuitively, this reflects that capital expenditure requires funds to invest, and hence the 

level of cash in a firm will fall.   

In addition to these four main determinants identified by Bates et al. (2009), other firm characteristics also 

have a direct impact on the level of cash holdings. The next section will describe these in brief, as these 

determinants will be included in the analysis following in chapter 3, 4 and 5.  

The first determinant is company size. As mentioned above in section 2.1.1 indications are that economies of 

scale has a strong implication on the transaction cost motive (Bates et al., 2009; Mulligan, 1997; Opler et al., 

1999; Vogel & Maddala, 1967). Hence, it is expected that firm size, as a determinant, has a negative impact 

on cash holdings, and that increase in firm size will explain a fall in overall cash levels.  

Following company size, the corporate governance and agency costs can also influence the level of cash held in a 

company. As described in detail in section 2.2.3 the level of governance in a firm influences the level of cash 

holdings, through the control with management.   

Added to these structural determinants, a number of financial determinants exist. First, the debt level as a 

determinant influences overall cash levels through the cost of debt. There is no definite conclusion to 

whether debt levels have a positive or negative impact on cash holding levels (Guney et al., 2007). Second 

M&A activities have an impact on cash holdings as firms seeking M&A activities consume more cash all 

else equal. Hence, the relationship between M&A activities and cash holdings is expected to be negative. 

Last, the dividend levels have a negative impact on cash holdings, meaning that firms paying out dividends are 

expected to have a lower level of cash (Bates et al., 2009). 

As opposed to all the above mentioned factors, which to a large degree is controlled by the company itself, 

the overall industry competition is also expected to influence cash holding levels. It is expected that as the 

competitive pressure increases, the cost of being short of funds will increase as well, and thereby cause firms 

to increase cash holdings (Haushalter, Klasa, & Maxwell, 2007).    
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Concluding from the above discussion, it becomes clear that while the initial theories discussed in section 

2.2.1 to 2.2.3 were capable of explaining the general development in firms’ cash holding levels, they lack the 

explanatory power to substantiate exactly why this development occurs. Elaborating on this, both Opler et 

al. (1999) and Bates et al. (2009) find that a number of firm specific factors have a strong implication for the 

specific level of cash held within a given firm.  

2.2.5 Section Summary 

The theories of cash holdings described above are all useful frameworks for understanding the development 

of cash holdings in firms through time. They offer proof that firms in general operate at a level of cash where 

the cost associated with holding cash is balanced towards the benefits of doing so. Whereas initial theories 

such as the static trade off model and the pecking order theory are focused on the identification and 

maintenance of a firm specific target level for cash holdings, researchers like Opler et al. (1999) and Bates et 

al. (2009) emphasize the importance of refining the cash holding theories, to include studies of firm 

characteristics. Four of these characteristics are especially important, in influencing the overall cash holding 

levels: working capital (net of cash), cash flow volatility, capital expenditures and R&D expenditures. This 

understanding is carried forward in this study, where the development of corporate cash holding levels will 

be examined through the study of firm characteristics.  

 

In addition to the firm characteristics, which to some degree are under the control of the firm, an important 

external factor, which is expected to influence cash holding levels, is the economic environment. This 

influences the firms more indirectly by either creating a prosperous environment, where the need to hold 

cash is limited or by providing an uncertain environment spurring the precautionary motive to hold cash. In 

order to later analyze what implication the economic environment has had on the development of corporate 

cash holdings among European firms, the next section will briefly discuss the impact of financial crisis on 

corporate cash holdings.   

2.3 Cash holdings and financial crisis 

With the recent financial crisis in mind, this next section will look at the impact of the economic downturn 

in 2007-2009 on corporate cash holding levels. While research is still being conducted to evaluate the actual 

impact of the crisis, it is apparent thus far that the global financial crisis has had a clear impact on cash 

holding levels. In existing studies on the corporate cash holdings Kahle & Stulz (2013) and (Pinkowitz et al., 
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2013) identify a u-shaped pattern in the development of cash holding levels during the period from 2006-

2010. Kahle and Stulz find that on net, the financial crisis did not affect cash holdings for their sample as a 

whole meaning that the cash-to-assets ratio in 2009-2010 is 21.28% compared to a pre-crisis ratio of 21.60%,. 

Despite these findings, it is interesting to examine the development in cash holdings during the actual years 

of the crisis, because while, no overall changes happened post-crisis compared to pre-crisis, significant 

changes occurred during the crisis itself (Duchin, Ozbas, & Sensoy, 2010; Kahle & Stulz, 2013; Pinkowitz et 

al., 2013).  Specifically, an initial decrease in cash happened in 2007-2008, which can be classified as a direct 

cause of the sudden downturn in the economy. Especially, financially constrained firms were forced to use 

their cash holdings to maintain the daily operation of the firm and not forgo important investment 

opportunities (Duchin, R., Ozbas, O. & Sensoy, B., 2010). Furthermore, it is evident from research, that firm 

characteristics had a strong impact on the cash hoarding behavior during and after the financial crisis (Kahle 

and Stulz, 2013). Campello, Graham, & Harvey (2010) reached a similar conclusion confirming that firms 

cut down on capital expenditures, R&D expenditures, marketing expenditures, employment and dividends 

during the fourth quarter of 2008. Others, such as Rene Stulz, believe that the recent crisis have changed 

firm behavior: 

“Firms initially decreased cash holdings with the advent of the financial crisis, then “went into holding mode big time,” 

especially large firms, he says. “They don’t invest as much as they did earlier, and don’t give back to shareholders, 

either.” (CFO Magazine, June 5th 2013) 

This citation clearly indicates an increase in the precautionary motive to hold cash, which is interesting to 

investigate on the European market, where a similar reaction is expected. 

The above section focused on briefly identifying the main research related to the effect of the financial crisis 

on the cash holding levels of US firms. This research has shown that the financial crisis has in fact clearly 

affected cash holding levels and investment decisions, especially during the crisis itself. With the offset in 

these empirical studies, this research paper aims at extending the existing literature by applying a similar study 

to the European context and furthermore looking at the two periods leading up to both the dot-com crisis 

in the early 2000s and the global financial crisis in 2007-2008. 

2.4 Chapter summary  

The above chapter has been focused on providing an extensive overview of the development in literature on 

cash holding theories. By considering a large number of theoretical studies, the section has provided a solid 
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understanding of the main drivers of cash holdings in firms. Whereas the first section focuses on creating a 

basic understanding of the different motives, which drives firms to balance their cash holdings, the later 

theoretical models present more directly applicable investigation of drivers. In combination the static 

theories; the static trade off and pecking order theory and the more dynamic theories of firm characteristics 

identify a number of specific drivers, which has an implication for cash holding levels. This understanding 

of determining variables will be applied in the analysis going forward. 

In addition to the theoretical perspectives, it is identified in the literature review that the vast majority of 

studies on corporate cash holding have been conducted on American firms, where Opler et. Al (1999) and 

Bates et al. (2009) as mentioned are the leading articles with their studies on the static trade off model, the 

finance hierarchy model and especially the identification of the role of firm characteristics in explaining cash 

holding levels. All their studies were conducted on American firms. In addition, other authors also did 

research on American firms like Foley et al. (2007), who investigated the tax motive of holding cash. Dittmar 

& Mahrt-Smith (2007) and Harford et al. (2008), who both did research on cash holdings and corporate 

governance. Looking outside the US several researchers have investigated corporate cash holding in other 

countries and regions of the world like Canada (Gill & Shah, 2011), East Asia (Horioka & Terada-Hagiwara, 

2013), Japan (Pinkowitz & Williamson, 2001) and United Kingdom (Ozkan & Ozkan, 2004). From this list 

it becomes apparent that one region of the world seems to be rather untouched according to the best 

knowledge of the author. Therefore, the author in this paper sets out to bridge this gap in literature by adding 

a study of the development of corporate cash holdings in European firms. In addition to the region, the 

author also extends the previous period studied to entail a sample of observations all the way up to 2015.  
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3. Development of cash holdings in Europe 

This chapter describes the development of cash holdings in Europe in the period 1989-2015 based on the 

sample that will be presented in section 5.1, where the main variable is cash-to-assets ratio. In the first part 

of this section the development of the cash-to-assets ratio over the period of the study will be presented, 

along with a comparison to the results found in the study of American firms by Bates et al.(2009). Second, 

the differences in the cash-to-assets ratio across the countries in Europe will be described together with 

explanations of why these differences exist, which leads to an answer to sub question two. While it is 

acknowledged that a deeper insight into the sample does not exist at this point in the study, it is however the 

belief of the researcher that a brief presentation of some of the findings is beneficial, in order to understand 

the foundation on which the hypotheses are developed and the further analysis is conducted.  

3.1 Development of cash ratio and leverage ratio in Europe over the sample period 

First, considering the general development of cash holdings among European firms in the period, Figure 3.1 

shows that the median cash-to-assets ratio stays relatively stable over the entire sample period, whereas the 

mean has an upward going trend mainly driven by firms with high cash-to-assets ratios entering the sample. 

These are mainly newly listed firms, which do not have as easy access to external finance as more established 

firms and hence they start out with high cash levels in other to secure access to sufficient financing. As 

mentioned in the introduction American studies find that cash holdings are increasing from an average of 

10.5% of assets in 1980 to an average of 23.2% of assets in 2016, and the median increases from 5.5% to 

13.3%. Looking at Table 3.1., a similar increase is not observed for the sample of European firms in the same 

period. The median for European firms stays relatively stable during the period, being around 8%-9% 

whereas the mean increases from 10.4% in 1987 to 16.2% in 2000 from where it stabilizes around 14%-16%. 

While the overall development in most the period is stable, it is noticeable that the average cash-to-assets 

ratio increases towards the dot-com crisis in 2000 and the global financial crisis in 2008, where after it 

decreases in both cases. 
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Figure 3.1 – Development of the cash ratio from 1987-2015 in European firms. 

The figure summarizes the development of the cash-to-assets ratio with three different measurements for a sample 
including all Compustat Global firm-year observations (European firms) with positive values for book value of total 
assets and sales revenue in the period 1987 to 2015. Financial firms (SIC-code 6000-6999) and utilities (SIC-codes 
4900-4999) are excluded from the sample yielding a panel of 119.350 firm-year observations for a total of 10.110 
unique firms in 39 different European countries. Source: Own creation. 

In addition to the study of the cash-to-assets ratio, the author follows the procedure of Bates et al.(2009) and 

compares cash-to-assets ratios with leverage-ratio in order to investigate if similarities exist in the 

development pattern. The author measures debt as long-term debt plus debt in current liabilities divided by 

total assets. Table 3.1 below shows that the median of the leverage ratio has decreased from 1990 to 2006, 

where after it has increased slightly. The mean leverage ratio was relative stable over the period until it 

increased heavily towards the end of the period. This shows that some firms have very high leverage ratios 

and that these have been increasing over the period. Comparing the American study to the one conducted 

here of European firms, it becomes apparent that the average leverage ratio for US firms is higher at 0.221 

compared to 0.213 in Europe in 2006. On the median US firms had a leverage ratio of 0.146 compared to 

0.164 in Europe. Since 2006 European firms have however increased their debt levels significantly and it 

seems like this increase in debt is a global phenomenon, which also happens in the US: 

While the total amount of cash and other investments on the books at nonfinancial companies rose 1% last year to 

$1.84 trillion, total debt grew roughly 15% to $6.6 trillion, according to new research from S&P Global Ratings 

(The Wall Street Journal, May 20th 2016)  
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Besides the similarities in regards to the debt increase, the American cash ratio grew a lot more than the 

European, leading to negative net leverage ratios in 2004-2006, which is not seen in the European sample in 

the same period. 

Following the findings of Bates et al.(2009), the author also examines how cash-to-assets ratios evolved for 

dividend paying firms vs. non-dividend firms over the investigated period, as well as the development of the 

cash-to-assets ratios for firms with positive earnings vs. firms with negative earnings. These findings are 

found in Table 9.2 in Appendix. In sum, the findings are not as clear in the European context as for the 

American market. Dividend paying firms are more secure firms and are expected to hold less cash, which is 

confirmed by Bates et al. (2009) with the study showing that the cash-to-assets ratio for non-dividend payers 

is more than double the one for dividend payers from 1996 an onwards. This is not the case for European 

firms where the ratio is only a couple of percentage points higher for non-dividend paying firms and in some 

years even below the dividend paying firms’ ratio. This happens in 1995 where the dividend paying firms had 

a cash-to-assets ratio of 12.0% and non-dividend paying firms had a ratio of 11.3% Additionally, the firms 

with negative earnings hold more cash, showing the same tendencies as the American study. 

Table 3.1 - Average and Median Cash and Leverage Ratios from 1987 to 2015 
The sample includes all Compustat firm-year observations from 1987 to 2015 with positive values for the book value of total 

assets and sales revenue for firms incorporated in Europe. Financial firms (SIC code 6000-6999) and utilities (SIC codes 4900-

4999) are excluded from the sample, yielding a panel of 119.350 firm-year observations for a total of 10.110 unique firms in 39 

different European countries. Variable definitions are provided in Table 9.1 in Appendix. 

Year 
N 

Aggregate 
Cash 
Ratio 

Average 
Cash 
Ratio 

Median 
Cash 
Ratio 

Average 
Leverage 

Median 
Leverage 

Average 
Net 

Leverage 

Median 
Net 

Leverage 

1987 25 0.102 0.104 0.077 0.168 0.162 0.064 0.085 

1988 285 0.098 0.091 0.046 0.191 0.175 0.100 0.129 

1989 1501 0.122 0.117 0.082 0.217 0.202 0.100 0.120 

1990 1547 0.117 0.113 0.078 0.230 0.214 0.117 0.136 

1991 1605 0.112 0.113 0.079 0.236 0.213 0.123 0.134 

1992 1624 0.106 0.115 0.082 0.244 0.220 0.128 0.138 

1993 1678 0.115 0.122 0.087 0.233 0.209 0.111 0.122 

1994 1907 0.117 0.123 0.089 0.220 0.201 0.097 0.112 

1995 2163 0.113 0.117 0.080 0.218 0.192 0.101 0.112 

1996 3437 0.104 0.127 0.079 0.215 0.189 0.088 0.111 

1997 4002 0.100 0.134 0.085 0.214 0.183 0.079 0.098 

1998 4444 0.099 0.139 0.080 0.217 0.181 0.079 0.101 

1999 4883 0.096 0.152 0.080 0.244 0.176 0.093 0.096 
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2000 5003 0.097 0.162 0.079 0.212 0.174 0.050 0.095 

2001 5033 0.098 0.149 0.075 0.223 0.192 0.074 0.117 

2002 5046 0.100 0.144 0.077 0.247 0.191 0.103 0.114 

2003 5336 0.107 0.145 0.082 0.261 0.182 0.115 0.100 

2004 5722 0.011 0.151 0.089 0.217 0.168 0.066 0.079 

2005 5976 0.101 0.156 0.087 0.213 0.164 0.057 0.077 

2006 6043 0.097 0.160 0.091 0.210 0.168 0.050 0.077 

2007 6026 0.094 0.156 0.087 0.218 0.175 0.062 0.088 

2008 5990 0.081 0.140 0.077 0.248 0.196 0.108 0.119 

2009 5976 0.098 0.145 0.087 0.252 0.195 0.108 0.108 

2010 5937 0.102 0.147 0.087 0.236 0.180 0.089 0.093 

2011 5925 0.094 0.139 0.081 0.264 0.183 0.125 0.102 

2012 5837 0.096 0.138 0.080 0.305 0.190 0.167 0.110 

2013 5764 0.100 0.147 0.087 0.271 0.189 0.124 0.103 

2014 5556 0.102 0.150 0.089 0.342 0.183 0.192 0.094 

2015 5079 0.104 0.155 0.094 0.290 0.187 0.135 0.093 

 

The above discussion shows that a lot of similarities exist between the findings in this study of European 

firms and the study of US firms conducted by Bates et al. (2009). This is despite the fact that the European 

cash-to-assets ratio has not increased in the same way as it has for American firms.   

In understanding the drivers of the development in cash holdings among European firms the next section 

will describe the differences in cash holdings existing between different European countries. 

3.2 Cash-to-assets ratio based on firm’s country of incorporation 

This section compares the average cash-to-assets ratio for the different countries in Europe. In Figure 3.2 it 

becomes apparent, that there are huge differences in the cash-to-assets ratios amongst firms in different 

European countries from Ukraine and Lithuania’s ratio of 0.057 to Monaco’s ratio of 0.187.  

Martynova and Renneboog (2008) find that Scandinavian countries have the lowest enforcement of 

shareholder rights indicating that agency conflicts are likely to be highest in this part of Europe. Combining 

this with the findings of Dittmar et al. (2003) showing that firms hold higher amounts of cash when 

enforcement of shareholder rights is low, it is expected that higher cash-to-asset ratios exist among firms in 

Scandinavian countries compared to firms in other European countries. This is confirmed by the values 

presented in Figure 3.2 where Denmark (0.158), Sweden (0.178) and Norway (0.171) are amongst the 

countries in Europe with the highest cash-to-assets ratios. Contradictory to expectations, firms in England 
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and Ireland, who according to Martynova and Renneboog (2008) have the strongest enforcement of 

shareholder rights, also have high cash-to-assets ratios with 0.156 and 0.164 respectively. This is therefore 

not in line with the conclusion from Dittmar et al. (2013) but instead follows the findings of Harford et al. 

(2008), who claim that low cash-to-assets ratio is a sign of low enforcement of shareholder rights. Hence, 

there is no clear conclusion as to which of the European countries, based on cash-to-assets ratios has the 

best enforcement of shareholder rights.   

Figure 3.2 – Average cash-to-assets ratio for European firms in the period 1987-2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The figure shows the average cash-to-assets ratio for firms in the different European countries over the period 1987-2015. 

The values are also presented in Table 9.3 in Appendix. Source: Own creation.  

In Figure 3.2 the average cash-to-assets ratio over the entire sample period is presented. This graph does 

not grasp how the ratio has evolved for the firms within the different countries over the years. However, in 

order to get a better understanding of this, the evolvement of the ratio for different European firms is 

presented below based on their legal origin. Note that only countries with more than 90 firm-year 

observations at one point during the sample period are included.  

Figure 3.3 to 3.6 below clearly shows that there is a difference in the way the average cash-to-assets ratio 

evolves over the years from country to country. The ratio for firms with English legal origin (Figure 3.3) has 
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an upward sloping trend with a few small downward sloping periods primarily after 2000 and again after 

2007. The picture is similar for firms in German origin countries (Figure 3.4) except for Poland, which has 

a downward sloping trend prior to the year 2000, primarily driven by few observations in early years with 

high ratios. Regarding firms within the countries of Scandinavian origin (Figure 3.5) there is no clear upward 

or downward slope. However, an interesting observation is that these countries seems to be hit harder on 

the cash accounts in crisis times, particularly in 2008 and 2009. Looking at the countries of French origin 

(Figure 3.6) the cash-to-assets ratio for these countries has a higher variation, in particular Turkey and 

Romania experience large variations in the cash-to-asset ratio. Furthermore, these countries are also hit hard 

on the cash accounts after a crisis, where especially the dot-com crisis results in significantly lower ratios for 

Greece, Italy, Turkey and Romania. 

Figure 3.3 – Cash-to-assets ratio for English Origin 
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Figure 3.4 – Cash-to-assets ratio for German Origin 

 

 

 

 

 

 

Figure 3.5 – Cash-to-assets ratio for Scandinavian Origin 
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Figure 3.6 – Cash-to-assets ratio for French Origin 1 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.6 – Cash-to-assets ratio for French Origin 2 
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3.3 Chapter Summary 

While only presenting some initial findings based on the sample of European firms applied in this study, the 

investigation of the cash-to-asset ratios across firms in the European countries clearly shows that cash 

holding levels are depending on the country of incorporation as there is a big difference in the levels. 

However, when looking at the evolvement over the sample period (Figure 3.1), the firms follow similar 

patterns with increases in cash-to-assets ratios in pre-crisis periods and decreasing ratios following a crisis. 

Therefore, the rest of the analyses will be conducted on the entire sample of all the European firms, however 

an inclusion of a country dummy variable in the regression will account for country differences in the ratios.  

Based on the initial findings in this chapter and the theoretical foundation established in chapter two, the 

next chapter will focus on identifying a number of hypotheses in order to lay the foundation for testing and 

answering the overall research question and sub questions.  
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4. Hypotheses 

The purpose of this chapter is to synthesize the theoretical understanding put forth in chapter two and the 

empirical findings from chapter three, thereby allowing the author to answer the research question and sub-

questions defined in section 1.1 through the examination of a number of hypotheses. The hypotheses are 

outlined in the section below. Besides, from stating the hypothesis, a short description of the theoretical 

foundation and justification of each hypothesis is made. The first hypothesis focuses on the broad 

perspective of cash holdings in European companies, after which the following hypotheses become 

narrower, focusing lastly on the specifics of the development in cash holding levels in the years following a 

crisis.  

4.1 Hypothesis 1 

Cash holding levels among European firms have increased over the period 1989 to 2015 following a similar pattern as the 

American firms, where the overall level of cash holdings can be explained by changes in firm characteristics. 

As discussed in the literature review, studies of American firms show a dramatic increase in cash holding 

levels from 1980 to 2006 (Bates et al., 2009). An increase, which cannot be attributed solely to one factor. In 

fact, both Bates et al. (2009) and Opler et al. (1999) find that a number of firm characteristics influence the 

overall cash holding level within a given firm.  

Since there are many similarities between the economic environment in the U.S. and Europe, it is expected 

that European firms have increased their cash holding levels in the same manner as the US firms. According 

to the findings from Opler et al. (1999) and Bates et al. (1999) there are four main drivers of development in 

cash holdings. The first driver of an increase in cash holdings is R&D expenditures, as this increases the need 

for cash, due to both the transaction cost motive and the precautionary motive, as obtaining external capital 

for R&D purposes is related to high transaction costs and furthermore can be hard, causing firms to stock 

cash as precaution of a cash shortage. Second, bearing several financial crises in mind, cash flow volatility 

has caused leading firms to save more ‘precautionary’ cash in order to avoid funding shortage in the future. 

Third, as firms are operating through lean systems, the level of working capital has fallen significantly, which 

has increased the cash ratio. Last a decrease in capital expenditures have also increase the cash ratios.  

In line with Bates et al. (2009), the author here expects that these four company characteristics will be the 

defining factors determining the overall level of European cash holdings and the changes in these over time.  
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In addition to the four main determinants, other company characteristics are expected to have a negative 

impact on cash holdings. One of such is firm size, which is due to potential economies of scale is expected 

to have a negative impact on cash holdings.  

4.2 Hypothesis 2 

The effect of the different company characteristics on cash holding levels have changed dramatically during the three specific 

periods in the sample: 1. pre dot-com bubble, 2. After dot-cum and pre global financial crisis 3. After global financial crisis. 

The past 20 years have been heavily affected by two major financial recessions namely the dot-com crisis in 

2000 and the global financial crisis in 2009. During these two periods, the world economy suffered a big hit, 

forcing firms to change their behavior. The author of this paper expects to see a change in firm cash 

management policies as a consequence of experiencing these two major events. In line with the discussion 

in section 2.3, the author here expects to see an overall increase in cash levels between the two crisis periods 

after an initial drop in cash holdings during the first crisis. Being hit by a crisis in 2000 firms might have had 

trouble getting access to external capital to cover losses, which might have forced them to save more cash 

to ensure the operations in the future, as they can no longer rely on bank credit to survive (Acharya et al., 

2007). It is therefore expected, that firms adjust their cash holding levels based on the first crisis and then 

when being hit by the second, they might adjust it again. In addition, it is interesting to investigate, whether 

the overall change in cash holdings is driven by a change in some of the main determinants put forth in 

hypothesis 1. 

Hypothesis 2 is investigated by dividing the sample into 3 subsamples for the period 1989-2000, 2001-2007 

and 2008-2015. 
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4.3 Hypothesis 3 

Sudden increases in cash holdings could be a sign of financial constraints in 

 the economy and might be an indication of a new crisis. 

A pre-crisis period is often packed with investment opportunities as the market is heading towards a bubble. 

Hence, in order to identify a period as potential pre-crisis period, a main indicator is to look at the density 

of investment opportunities. Determining the investment opportunities, R&D expenditure is used as a proxy.  

In regards to cash holdings, previous studies have shown that R&D intensive firms hold an extensive amount 

of cash, as necessary precautionary funding for future R&D projects. Hence, if the rise in cash holding levels 

in pre-crisis times can be explained by significantly changes in R&D expenditure, then cash levels could be 

used as an indicator for spotting the next financial crisis.   

Supplementing the findings found by using R&D expenditures, as an indication of a potential pre-crisis 

period, other measures of pre-crisis identification is used in this study. Mainly, increasing industry volatility 

is used as an indicator of a pre-crisis environment, where small changes within the industry volatility usually 

brings early indications of a potential burst. Additionally other variables will be investigated e.g. the leverage 

ratio.  

4.4 Hypothesis 4 

European firms are more precautionary in the years following a crisis leading to high  

cash-to-assets ratios at the expense of new investments. 

Going through a crisis like the global financial crisis in 2008-2009, firms tend to become more precautionary 

afterwards (Pinkowitz et al., 2013) The reason for this is increased insecurity, and a change in the existing 

system, where banks could always be relied on for liquidity (Acharya et al., 2007). This hits even harder on 

financially constrained firms, as they have more limited access to external capital, which might encourage 

firms to save more money out of the cash flows on their balance sheets in the form of cash (Almeida et al., 

2004). A buildup of cash for European firms is expected after the crisis and could potentially come at a cost 

of lower capital expenditures and R&D expenditures as studies from the American market has shown. In 

general, the precautionary motive to hold cash is expected to grow stronger after a crisis. 
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5. Empirical Analysis 

After stating the different hypotheses above, this chapter will focus on the empirical analysis. First, the data 

sample and data sources will be accounted for. Second, the different variables are described in order to 

account for their support in testing the hypotheses. Third, the economic method applied in this research 

paper will be explained followed by the results in order to test the hypotheses. Last, to ensure analytical rigor 

robustness checks will be conducted on the results. 

Data preparation and initial data analysis is made in Microsoft Excel, whereas the empirical analysis is made 

in SAS. 

5.1 The sample 

The sample is constructed using mainly Compustat Capital IQ Global - Fundamentals Annuals, which is 

accessible through Wharton Research Data Services. Compustat Global Fundamentals Annuals is a 

comprehensive database with annual information on all publicly held active and inactive firms from the entire 

globe, except the United States and Canada. The sample is constructed to include all European firms in the 

database both surviving and non-surviving firms. However, a few different groups of firms and firm-years 

are excluded due to special circumstances, these being:   

- Financial firms 

- Utility firms 

- Firms with no SIC industry code 

- Firm-years with negative cash holdings 

- Firms with no assets 

The reason for these exclusions is highlighted below, but overall this procedure of exclusion follows earlier 

studies (Bates et al., 2009; Opler et al., 1999) and hence has been found to be academically adequate for this 

research paper as well. 

First, financial firms (SIC codes 6000-6999) are excluded, because these firms hold cash for different reasons 

than non-financial firms and furthermore, these financial firms can be subject to specific capital 

requirements. In addition, utility firms (SIC codes 4900-4999) are also excluded because they often face 

different regulation than other firms. Lastly, firms with no SIC industry code are also excluded from the 

dataset because SIC codes are required in order to conduct the analysis. In addition to the exclusion of 
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specific groups of firms, firm-years with negative cash holdings are also excluded from the sample, following 

the procedure in previous studies. However, firms with zero cash holdings are included. In relation to this, 

firms with no assets are also excluded from the sample.   

Included in the samples, is as previously mentioned all European firms. A firm is characterized as a European 

firm if the firm is incorporated in Europe based on the current ISO Country Code. This implies that 

European subsidiaries of a company with headquarters outside Europe will be included in the sample.  

Based on the above definition of the sample, with all exclusions, the final sample consists of 119,350 firm-

year observations for a total of 10,110 unique firms in 39 different countries. 

While, this is the initial sample, the sample used for the empirical analysis has due to the inclusion of several 

other variables been reduced to 91,623 firm-year observations for a total of 9,780 firms in 36 different 

countries. This is so, as not all firms have information on all the specific variables, and hence cannot be 

included in the analysis. The variable restrictions will be presented primarily in section 5.3. 

In the following sections, further elaboration of the sample will be made in order to provide a comprehensive 

understanding of the construction of the data source. Specifically, the time and period challenge, currency 

adjustments and other data sources will be accounted for. 

5.1.1 Time period and period challenge 

In order to get the most comprehensive picture of the development of cash holding levels, the sample time 

period extends from 1987 to 2015. Compustat Capital IQ Global - Fundamentals Annuals started tracking 

European firms in 1987, hence this research paper includes all historical data. The analysis of this 28-year 

period gives the author the opportunity to investigate corporate cash holdings over two economical crisis 

namely the dot-com crisis in 2000 and the global financial crisis in 2008. This is specifically interesting, as it 

is expected, based on theory that large changes in cash holdings happen around a time of crisis (Pinkowitz 

et al., 2013). 

In relation to this research paper, it is important to note a specific feature of Compustat, which could cause 

some disturbance in the results. This feature is the definition of the company fiscal year. It is defined to be 

the year that includes most of the months from the fiscal year. Therefore, a firm with a fiscal year ending in 

April 2015 will be classified as an observation from 2014. This possible disturbance is especially relevant in 

relation to the determination of whether a company is affected by one of the financial crisis, as it might in 



Master’s Thesis – Cand.merc.fir Andreas Justsen 15/09/2016 

 44 

this case show that some firms could be affected already in 1999 and 2007. However, the largest part of the 

sample has firm-year observations, where the fiscal year is equal to the calendar year. Therefore, the start of 

the two crises is expected to be visible primarily in the fiscal result of 2000 and 2008. 

Another time related challenge in regards to the data is that the annual company data is always the last day 

in a month regardless of weekday, whereas data on share prices is always the last trading day in a month. 

Therefore, when merging data, the last trading day is set to be equal to the last day of the month. If the 

annual data is on 31/12/1989 and last stock price 29/12/1989 then the date is changed to the date 

31/12/1989). 

5.1.2 Currency adjustments 

Data from Compustat Capital IQ Global - Fundamentals Annuals and Compustat Capital IQ Global – 

Security Daily databases is listed in local currencies and the entire dataset is therefore converted into one 

single currency in order to enable an analysis across countries. The data is converted into Great Britain 

Pounds (GBP), as this currency is the only currency with exchange rates for all currencies across the entire 

sample period. As with share prices, exchange rate data is linked to trading days and therefore the same 

correction is made as mentioned in the previous section. If the annual firm data is in DKK and listed on 

Sunday the 31/12/1989 then the DKK/GBP-exchange rate from Friday 29/12/1989 is used to convert the 

data into GBP.  

5.1.3 Other data sources 

In addition to the Compustat Capital IQ Global - Fundamentals Annual database, the author in this paper 

applies other complementary data sources. This is done in order to get the most complete data set providing 

a strong foundation for a holistic analysis of cash holdings in European firms. The Compustat Capital IQ 

Global – Security Daily database is used to obtain stock price information on the companies (accessible 

through Wharton Research Data Services). Data is then merged based on company code (GVKEY) and date 

(DATA DATE). To obtain exchange rates and interest rates data Datastream is used. The consumer price 

index is obtained from the World Bank database.  

In total these 4 different data sources provides the foundation on which the analysis is made. 
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5.2 Definition of dependent variable 

The dependent variable is the cash-to-assets-ratio, which is calculated as cash and short-term investments 

divided by total assets. Short-term investments are included as they are seen as equivalent to cash. Because 

these investments can easily be converted into cash, they have an important implication in regards to the 

precautionary motive.  

This cash-to-assets ratio is one of the most widely used in the literature and it is also used in the leading 

article by Bates et al. (2009). Other researchers have used alternative measures as the dependent variable like 

(1) cash to net assets, (2) log of cash to net assets and (3) cash to sales. Opler et al.(1999) use the natural 

logarithm of cash-to-assets net of cash. However, a problem with this method is that an increase in cash and 

short term investments, will lead to an increase of the nominator and a decrease of the denominator, which 

can result in severe problem with outliers (Bates et al., 2009). Therefore, the cash-to-assets ratio is chosen as 

the dependent variable for this research paper, a choice which is further substantiated since this ratio is also 

used by three of the four authors from the Opler et al.(1999) paper in a more recent paper (Pinkowitz et al., 

2016).  

Cash holdings are scaled by total assets in order to remove the effect of large firms holding large amounts of 

cash. A benefit of scaling by asset is that this automatically adjusts for inflation. However, a problem is that 

a decrease in cash can be partially offset by a decrease in assets. In relation to this research paper, it is however 

the belief of the author that the benefit far outweighs the problems, as comparison across different 

companies is otherwise not possible. In addition, most of the independent variables in this research paper 

are also scaled by total assets for the same reason. This makes the sample more comparable overall even 

though the use of the ratio might cause some extreme outliers. It is important to note that those variables, 

which are not scaled will be adjusted for inflation using the consumer price index.  

This thesis will for the remainder of the analysis use the cash-to-assets ratio as the dependent variable. 

However, in order to control for a potential outlier problem, the log of cash-to-assets ratio and cash-to-sales 

ratios will be applied in alternative regressions. 

5.3 Definition of independent variables 

This next section will describe the different independent variables, applied throughout this research paper. 

A number of independent variables are included in this study, in order to obtain the most comprehensive 

understanding of the development of cash holding levels in European firms since 1987. For each variable a 
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brief explanation of the expected relation to the cash holdings is made based on expected firm behavior. All 

ratios are summarized in Table 9.1 in Appendix. 

As with the dependent variable, many of the independent variables are constructed as a ratio with respect to 

assets. This allows the author to compare firms of all sizes. Large companies will on a nominal scale hold 

much more cash than a small company, but by taking the ratio the author is able to compare the companies 

and use them simultaneously in the regression. The variables included in this research paper are those that, 

based on the theoretical discussion in section 2.2.4 are expected to influence the cash holding levels for firms. 

These variables are mainly stemming from Bates et al. (2009) with an addition of other variables that could 

potentially influence cash holdings (Compastat variable codes in parentheses). 

1. Market-to-book ratio  

The market-to-book ratio is frequently used as a proxy for investment opportunities (Jung, Kim, & 

Stulz, 1996; Opler et al., 1999; Smith & Watts, 1992). Firms with greater growth opportunities are 

expected to hold more cash as it is costly for these firms to be financially constrained. As their growth 

opportunities increases the precautionary motive of holding cash should lead them to hold more cash 

as they otherwise could face underinvestment problems(Bates et al., 2009; Opler et al., 1999) The 

market-to-book ratio is calculated with book value of assets (AT) minus the book value of equity 

(CEQ) plus the market value of equity (PRCCD)*(CSHOC) as the numerator and the book value of 

assets(AT) as the denominator. 

 

2. Firm size  

As presented in the literature review in section 2.1.1 it is expected that economies of scale influence 

the management of cash. In addition to this, larger firms should have a lower precautionary motive 

for holding cash as they have easier access to external finance. Because of this firm size should have 

a negative impact on the cash-to-assets ratio. Firm size is calculated as the natural logarithm of the 

book value of assets(AT) in 2010 British pounds (GBP). The total assets are converted into 2010 

value by dividing with the Consumer Price Index obtained from The World Bank Database(The 

World Bank Group, 2016). Additionally, another variable is used as a proxy for measuring firm size, 

namely the number of employees obtained from the Compustat database.  
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3. Cash flow to assets  

Firms that are generating higher cash flows will accumulate more cash, holding other variables 

constant. Cash flow to assets is calculated as operating income before depreciation (OIBDP) minus 

interest expense (XINT), income taxes (TXT) and dividends (DVC) divided by total assets (AT). For 

firm year observations with missing values for TXT(84 observations), DVC(70233 observations) the 

values are set to zero. For missing values for XINT(around 5085 observations), the values are set to 

zero when interest rates is expected not to have a significant impact on the ratio. This is done in 

order not to lose all 5085 observations. A missing value of XINT is replaced with a zero when 5% 

of total debt(DLTT+DLC) is less than 1% of operating income before depreciation (OIBDP) in 

absolute value. 

 

4. Net working capital to assets  

As mentioned in Section 2.1.2 regarding the precautionary motive firms with high networking capital 

levels should hold less cash as NWC consist of assets that are substitutes for cash. Therefore, there 

should be a negative relation between NWC and the cash-to-assets ratio.   

Net working capital to assets is calculated by NWC net of cash divided by total assets (AT), where 

NWC net of cash is NWC (WCAP) minus cash and short-term investments (CHE) following the 

procedure of Bates et al. (2009). 

 

5. Capex to assets 

Capital expenditures are expected to create assets, which can be used as collateral. If this is the case 

a firm has the opportunity to increase its debt capacity and thereby reduce its demand to hold cash, 

which indicates a negative relation between cash holdings and CAPEX. Furthermore, this negative 

relationship is supported by the fact that firms during productivity shocks sometimes temporarily 

invest more and save less in cash (Riddick & Whited, 2009). On the other hand capital expenditures 

are also sometimes seen as a proxy for investment opportunities and/or financial distress cost and 

therefore by following this analogy the relation between CAPEX and cash holdings should be 

positive (Bates et al., 2009). Capex to assets is calculated as capital expenditures (CAPX) divided by 

total assets (AT). For missing values CAPEX is set to zero. 
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6. Leverage 

Firms with debt levels that are sufficiently constraining will use cash to pay off debt. This indicates a 

negative relationship between cash and debt levels. However, Acharya et al. (2007) find that firms 

with high hedging costs prefer higher cash levels to lower debt, indicating a positive relationship 

between leverage and cash holdings. Hence, there is no definite conclusion to the influence of 

leverage on cash holdings, and it will therefore be tested in the following analysis.  

The leverage variable is constructed as long-term debt(DLTT) plus debt in current liabilities(DLC) 

divided by total assets(AT). 

 

7. Leverage squared 

As described above, the leverage variable indicates that the there is no definite relationship between 

leverage and cash, as it can be both negative and positive. Guney, Ozkan, Ozkan (2007) supports 

this by finding that leverage has a non-linear relationship to cash holdings. Following their results the 

author of this paper on one hand, expects to see firms with lower debt levels having a negative 

relationship between leverage and cash holdings as leverage could be a proxy for accessibility to 

external finance. On the other hand the author expects a positive relationship between leverage and 

cash holdings to exist for highly levered firms, as these firms will hold more cash as a precaution 

against financial distress (Guney et al., 2007). In combination with variable 6, the leverage squared 

should show a u-shaped relation between cash holdings and leverage with a negative sign for the 

leverage ratio and a positive sign for the leverage squared variable. Leverage squared is simply 

calculated as variable number 6 squared. 

 

8. Industry cash flow volatility (Operating cash flow volatility) 

Firms with riskier cash flows are expected to hold more cash based on the precautionary motive. The 

industry cash flow volatility variable is constructed using variable 3. Cash flow to assets. For every firm-

year observation, the author calculates the standard deviation of the firm’s cash flow to assets for the 

previous 10 years, where at least three observations are required. Then the average standard deviation 

of the firm’s cash flows across the industry is calculated based on the two-digit SIC industry code. 

This procedure follows Bates et al.(2009).  
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9. Dividend payout dummy 

Paying out dividends is usually a signal of a stable firm, with easy access to capital markets as well as 

less risk, which limits the precautionary motive of holding cash. Therefore, there should be a negative 

relation between the dividend payout and cash holdings.  

This variable is a dummy variable, taking the value 1 if a firm pays a common dividend(DVC) in the 

year and taking the value zero otherwise. 

 

10. R&D to sales 

R&D expenditure is a proxy for growth opportunity and financial distress, indicating that cash 

holding levels are positively related to R&D expenditures even though R&D consumes cash. Recent 

studies show that R&D heavy firms are driving the high American cash levels(Pinkowitz et al., 2016) 

and hence it is expected in this study that R&D intensive firms drive up the cash holding levels 

among European firms as well. The variable is calculated as the R&D expenditures (XRD) divided 

by total sales (SALE). The variable is set equal to zero when values are missing for R&D expenditures. 

 

11. Acquisitions to assets 

Acquisitions are another way to spend cash and therefore the acquisition to asset variable is expected 

to have a negative impact on cash levels. The variable is constructed as cash spend on acquisitions 

(AQC) divided by total assets (AT). 

 

12. Tangible assets 

It is expected that firms with many tangible assets have easier access to external capital markets, since 

their assets can serve as collateral. Additionally, in a case of financial distress, loss on tangible assets 

is likely to be lower than on intangible assets, thereby reducing the cost of financial distress. 

Therefore, the relationship between tangible assets and cash holdings is expected to be negative. The 

variable is constructed as property, plant and equipment (PPENT) divided by total assets.  

 

13. Long-term debt due 

As mentioned in Section 2.1.2. regarding rolling over debt, firms might increase cash holdings in 

response to having debt that is about to mature. This is done instead of paying off the debt, in order 

to rollover debt, which increase bargaining power due to a higher cash ratio. Therefore, the long-
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term debt due variable is expected to have a positive impact on cash holdings. The variable is 

constructed as long-term debt due in one year(DD1) divided by total assets (AT). 

 

14. Net debt issuance to assets 

As touched upon in Section 2.2.1 firms raise capital when cash levels are lower than target levels. 

When they raise capital they usually raise a lot at once, which they then spend over a period of time. 

This can lead the company to raise its cash holdings above their target level in a given period (Dittmar 

& Duchin, 2010).  Therefore, a positive relation between net debt issuance and cash-ratio is expected. 

Net debt issuance is constructed by subtracting long-term debt retirements from long-term debt 

issuance, divided by total assets.  When there is no value disclosed, this is set to zero in accordance 

with Bates et al.(2009). 

 

15. Net equity issuance to assets 

Firms sometimes use cash to repurchase own shares in order to adjust cash holding levels 

downwards(Bates et al., 2009). Therefore, the net equity issuance to assets variable is expected to 

have a positive relation to cash ratio. The net equity issuance to assets ratio is constructed by 

subtracting purchase of common and preferred stock from the sale of common and preferred stock 

and then divided by total assets.   

However, since companies do not always disclose repurchase of stock many observations are missing. 

When there is no value disclosed, these are set to zero in accordance with Bates et al.(2009). 

 

16. T-bill rate Europe 

The T-bill rate is a proxy for the opportunity cost of holding cash. Therefore, a negative relationship 

between the T-bill rate and cash-to-assets ratio is expected. The T-bill is the fiscal yearly average of 

the monthly average of the 3-month Euribor-rate obtained from Datastream 

 

17. Herfinadahl-Hirschman Index (HHI-index) 

The competition within an industry is expected to influence a firm’s cash holding levels, as the 

competitive pressure is likely to increase the risks associated with lack of funding, as such a situation 

could decrease a firm’s ability to respond to competitive moves. In accordance with Haushalter, 

Klasa, & Maxwell (2007) and Frésard (2010) the HHI-index is used to test the impact of competition 
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on cash holdings. The HHI-index is used as a measure of the industry concentration. Whether the 

correlation between industry concentration and cash-to-assets-ratio is negative or positive is not 

definite. Some researchers have found a positive correlation Haushalter et al. (2007) and Fresard 

(2010), whereas others (Lynne, Richards, & Norman, 2008) have found a negative correlation.  

Hence, the author here sets out to examine what the specific correlation is in the European case.  

In computing the HHI, Compustat is used. In order to define the firms within an industry, the three-

digit SIC code is used, as opposed to the two-digit code used to calculate e.g. the Industry cash flow 

volatility. This is so, as the assessment of industry competition requires a higher level of specification 

in order to get the most accurate understanding of the competitive forces and its implications on 

cash holdings. 

 

The HHI index is calculated as sum of squared market shares within an industry, where market share 

is defined as total firm revenue divided by the total industry revenue. A low index indicates a more 

fragmented industry, in which each firm holds less market share, whereas a high index number 

indicated a more consolidated industry. 

5.4 Methodology 

The purpose of this section is to describe the main economic method used in this research paper as well as 

to discuss advantages and disadvantages of applying this method. The first part will describe the concept of 

panel data regressions. The second part will clarify how to deal with times series issues. Third, how to correct 

standard errors is addressed as well as a discussion around the problem of multicollinearity. Last, the potential 

problem with outliers will be described as well as how to overcome the problem.  

5.4.1 Regression models 

In explaining the panel regression method the author will discuss the different panel regression methods in 

order to identify, which one is the most appropriate in relation to this research study.   

5.4.1.1 Panel regression 

This project uses panel regressions to investigate cash holding levels for European firms as the sample is 

extended over time and across firms, which is called panel data (Gujarati, 2011). A panel regression can be 

written as: 
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𝑦𝑖𝑡 = 𝛼0 + ∑ 𝑥𝑖𝑡𝑘𝛽𝑘 + 𝜀𝑖

𝐾

𝑘=1

 

𝑖 = 1,2, … , 𝑁    𝑡 = 1,2, … , 𝑇    𝑘 = 1,2, … , 𝐾 

Y denotes the dependent variable (cash-to-assets ratio), Xk denotes the different independent variables 

(CAPEX, Size, etc.), 𝛽𝑘 the coefficient for the respective independent variables, 𝛼0 is the intercept, i is the 

firm, t is the year and 𝜀𝑖 is the error term.    

By running a panel regression, a clear advantage is the combination of the time series and cross-sectional 

observations, which enhances the quality of the analysis as the model provides more variability and is suited 

for the assessment of the dynamics of changes both over time and across firms (Gujarati, 2011). Additionally, 

panel regressions can detect and measure effects that simply cannot be observed in a pure time series 

regression or a pure cross-sectional regression (Gujarati & Porter, 2009). A potential problem in this regard 

is that if relevant variables are omitted from the regressions this could potentially create biased coefficients 

for the other explanatory variables if these are correlated with the omitted variable. A potential omitted 

variable, which could create biased coefficients, is the indicators of agency conflicts. However, if this effect 

is constant over time panel regression method can control for this. 

Another problem with panel data is the variability of cross sectional parameters. They may vary over time in 

a way that is not reflected in the choice of time series explanatory variables and at the same time individual 

variables may vary within the cross-section in a way that is not reflected in the choice of cross-section.  

Despite these potential challenges, panel regression is regarded as the best option for investigating cash 

holding levels (Bates et al., 2009). 

A number of different panel regressions exist. These will be described in the following sections starting with 

a description of the pooled OLS regression. 

5.4.1.2 Pooled OLS regression 

One option when dealing with panel data is to run a pooled OLS regression, which is actually not a panel 

regression. The regression neglects the cross-section and time series nature of the data and simply pool all 

observations into a “grand” regression and therefore assumes that coefficients across time and cross-sections 

remain the same (Gujarati & Porter, 2009).   

This can potentially lead to biased coefficients but the model is incorporated in this study in order to control 
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for variables, which do not vary a lot over time as these may be absorbed in other models described below.  

  

In order to adjust for country differences another pooled OLS regression is made with the inclusion of 

dummy variables for each country. Lastly, an OLS regression is constructed including dummy variables based 

on the 2-digit SIC industry code in order to account for differences in cash holdings across industries.  

5.4.1.3 Fixed effect panel regression 

The fixed effect regression takes into account the heterogeneity that exists among all the firms in the dataset 

by adding an extra intercept for each individual firm in the sample. This is practically done by introducing a 

dummy variable for each firm in the sample, which results in the following regression: 

𝑦𝑖𝑡 = 𝛼0 + 𝛽1𝐷1 + ⋯ + 𝛽𝑖𝐷𝑖 + ∑ 𝑥𝑖𝑡𝑘𝛽𝑘 + 𝜀𝑖

𝐾

𝑘=1

 

Where 𝐷1 is a dummy variable that equals one if the observations is regarding firm one, and 𝐷𝑖 is a dummy 

variable that equals one if the observation is regarding firm i. This will strengthen the explanatory power of 

the model, as it takes the firm differences into account, however this comes at the cost of losing degrees of 

freedom. Furthermore, it would not be practical to add almost 10.000 dummies in this study and by adding 

several dummy variables the author might run into problems with multicollinearity (Gujarati & Porter, 2009). 

Therefore, this model called the fixed effects LSDV(least square dummy variable) is converted into a model 

called the fixed effect WG(within group) estimator , which addresses this problem through time demeaning. 

The model is presented below in three simple steps, based on a simple model with only three explanatory 

variables: 

Step 1: The original model 

𝑦𝑖𝑡 = 𝛼0 + 𝛽1𝑥1𝑖𝑡 + 𝛽2𝑥2𝑖𝑡 + 𝛽3𝑥3𝑖𝑡 + 𝜀𝑖 

Step 2: Averaging the function over time: 

𝑦�̅� = 𝛼0 + 𝛽1𝑥1𝑖̅̅ ̅̅ + 𝛽2𝑥2𝑖̅̅ ̅̅ + 𝛽3𝑥3𝑖̅̅ ̅̅ + 𝜀�̅� 

Step 3: Subtracting the original model (step 1) from the average model (step 2): 

𝑦𝑖𝑡 − 𝑦�̅� = (𝛼0 − 𝛼0) + 𝛽1(𝑥1𝑖𝑡 − 𝑥1𝑖̅̅ ̅̅ ) + 𝛽2(𝑥2𝑖𝑡 − 𝑥2𝑖̅̅ ̅̅ ) + 𝛽3(𝑥3𝑖𝑡 − 𝑥3𝑖̅̅ ̅̅ )  + 𝜀𝑖 − 𝜀�̅� ⇔ 
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𝑦𝑖𝑡 = 𝑦�̅� + 𝛽1(𝑥1𝑖𝑡 − 𝑥1𝑖̅̅ ̅̅ ) + 𝛽2(𝑥2𝑖𝑡 − 𝑥2𝑖̅̅ ̅̅ ) + 𝛽3(𝑥3𝑖𝑡 − 𝑥3𝑖̅̅ ̅̅ )  + 𝜀𝑖 − 𝜀�̅� 

From this last equation it is clear that the time invariant component 𝛼0 is gone and the regression can now 

be run through an OLS without adding all the dummy varibles. The OLS estimators, which are known as 

within group(WG) estimators provide consistent estimators of the slope coefficients compared to the pooled 

regression even though they are not efficient(Gujarati, 2011).  

5.4.1.4 Random effect panel regression 

Besides the fixed effect regression another option is to run a random effect regression, which is based on 

the following model: 

𝑦𝑖𝑡 = 𝛽1 + 𝐵2𝑥2𝑖𝑡 + 𝛽3𝑥3𝑖𝑡 + 𝛽4𝑥4𝑖𝑡 + 𝑢𝑖𝑡 + 𝜀𝑖 

Where 𝑢𝑖𝑡 is the combined time series and cross section error component and 𝜀𝑖 is the individual specific 

error component. The model assumes that the differences in the intercept (𝛽1) between firms are reflected 

in the error term and that this error term is not correlated to any of the explanatory variables in the model.  

In this research paper, it is highly likely that some of the omitted variables are possibly correlated with the 

explanatory variables and hence the assumption presented above, is not fulfilled here. This is further proven 

statically by the Hausmann test, which tests, if 𝑢𝑖𝑡 + 𝜀𝑖 is correlated with the regressors. In other words the 

Hausmann test shows whether the fixed effect model and the random effect model differ significantly. 

Applied here, the result of the Hausmann test is a p-value of less than 0.001 which means that the null 

hypothesis has to be rejected and therefore that the random effect model and the fixed effect model differ 

significantly. This means that the fixed effect model is the appropriate one to use, which is done in this 

research in combination with the pooled OLS regression. 

5.4.2 Issues (Stationarity, Heteroscedasticity, Multicollinearity, Linearity)  

In order to run a non-spurious regression the time series need to be stationary, which it might not be when 

there is a time trend over the period. Several of the explanatory variables in this research paper are related to 

a potential time trend and therefore the author includes the year as an explanatory variable in all regressions, 

in order to control for this time trend. Furthermore, by scaling most of the explanatory variables by assets 

the author controls for the growth of the firms. 
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If the variance of the error term in the regressions is not constant over time this results in an invalid 

estimation of the standard errors, which means that the estimators are no longer efficient even though it 

does not alter the unbiasedness and consistency of the estimators (Gujarati, 2011). The author expects that 

with a big sample with several different firms heteroscedasticity is a potential problem. The author therefore 

uses heteroscedastic robust standard errors to correct for this. 

Another assumption for the regressions is that no multicollinearity exists, which means that no linear 

relationship exists between the different regressors. This is testet through the VIF measure and since none 

of the variables have a VIF above 10, there seems to be no problem with multicollinearity (See Table 9.6 in 

Appendix) 

Lastly, there needs to be linearity in the parameters. Therefore, the author tests this be inspecting scatter 

plots with the explanatory variables vs. the standardized residuals, which shows no major signs of non-

linearity. 

5.4.3 Outliers 

As described in section 5.2 and 5.3 both the dependent variable and many of the independent variables are 

constructed as ratios with respect to the total assets of the given firm. This can lead to potential problems 

with outliers, especially in a situation when the denominator is a very small number. These outliers can result 

in spurious results, when running the regressions. Therefore, winsorization is used to control for these 

outliers. This research winsorize at the 1st-percentile and the 99th-percentile, meaning that the value of the 

extreme outliers below the 1st-percentile are given the value of the 1st-percentile and the extreme outliers 

above the 99th-percentile are given the value of the 99th percentile. This method of winsorization ensures that 

the observation remain within the sample, which increases the explanatory power of the regressions as the 

direction of the variable is kept. The variables are either not winsorized, winsorized at the lower side(1st 

percentile) or the upper side (99th percentile) or winsorized at both the upper and lower side. The author 

decides to winsorize, when the extreme outlier is several magnitudes larger than the value of the 1st or 99th 

percentile. Information on which variables that are winsorized can be found in Table 9.1 in Appendix. 
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5.5 Results  

The next section presents the results from the empirical analysis. First, the summary statistics for all variables 

are presented. Following this brief presentation of results, a discussion of the main results related to the 

investigation of the four hypothesis is conducted, before a summary of the main findings will be established. 

5.5.1 Summary statistics 

Table 5.1 below shows the summary statistics for all the variables used in the regressions throughout the 

empirical analysis. The cash-to-assets ratio has a mean of 0.141 with a standard deviation of 0.164 showing 

great variation in the dataset. 

Table 5.1 – Summary Statistics 
Descriptive statistics for the main variables in the sample of 91,623 European firm year observations in the period from 1989 to 
2015. Variables are discussed in section 5.2 and 5.3. The variables are summarized in Table 9.1 in Appendix.  

Variable Mean 
5th 

percentile 
25th 

percentile Median 
75th 

percentile 
95th 

percentile Std. Dev N 

Cash-to-assets 0.1410 0.0040 0.0334 0.0840 0.1833 0.4913 0.1637 91623 

Log (Cash-to-
assets) 

-2.6551 -5.2540 -3.3640 -2.4610 -1.6870 -0.7054 1.4371 90718 

Cash-to-sales 0.5471 0.0043 0.0326 0.0870 0.2175 1.3161 2.4272 91623 

Market-to-book 
ratio 

1.6841 0.6946 0.9826 1.2590 1.8180 4.1330 1.3529 91623 

Firm Size 4.8942 1.6170 3.4590 4.7400 6.2250 8.6280 2.1016 91623 

Employees 9.7236 0.0410 0.3200 1.2600 5.2500 44.6000 33.1311 63202 

Cashflow to assets 0.0266 -0.2312 0.0131 0.0550 0.0922 0.1680 0.1493 91623 

NWC to assets 0.0304 -0.2854 -0.0729 0.0287 0.1443 0.3404 0.1978 91623 

CAPEX to assets  0.0452 0.0000 0.0088 0.0288 0.0605 0.1524 0.0541 91623 

Leverage 0.2148 0.0000 0.0542 0.1894 0.3270 0.5545 0.1839 91623 

Leverage Squared 0.0800 0.0000 0.0029 0.0359 0.1069 0.3075 0.1181 91623 

Industry Volatility 0.1188 0.0242 0.0456 0.0761 0.1429 0.2517 0.1782 91623 

Dividend Payout 
Dummy 

0.4021 0.0000 0.0000 0.0000 1.0000 1.0000 0.4903 91623 

R&D to sales 0.0481 0.0000 0.0000 0.0000 0.0047 0.1582 0.2400 91623 

Acquisition to 
assets 

0.0102 0.0000 0.0000 0.0000 0.0000 0.0676 0.0345 91623 

Tangible assets 0.2744 0.0119 0.0811 0.2272 0.4113 0.7370 0.2270 91623 

Long-term debt due 0.0254 0.0000 0.0000 0.0000 0.0252 0.1338 0.0557 91623 

Net debt issuance 0.1528 0.0000 0.0000 0.0000 0.0000 0.0000 29.6265 91623 

Net equity issuance 5.5816 0.0000 0.0000 0.0000 0.4931 25.4870 23.5666 91623 

T-bill 2.6806 -0.0300 0.7100 2.5000 3.7000 6.5000 2.3202 91623 

HHI index 0.2010 0.0260 0.0958 0.1535 0.2490 0.5456 0.1700 91623 
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5.5.2 Results for Hypothesis 1 

This section discuss the results related to hypothesis 1, which states: Cash holding levels among European firms 

have increased over the period 1989 to 2015 following a similar pattern as the American firms, where the overall level of cash 

holdings can be explained by changes in firm characteristics. In addition, this section also focuses on explaining the 

basic model used for testing the rest of the hypotheses. 

Following the conclusions in section 3 the hypothesis can be partly rejected as the cash-to-assets ratio for 

European firms do not increase as rapidly as American firms. To fully understand, whether the hypothesis 

can be rejected completely, the author runs a number of basic regressions in the following forms including 

the year as an explanatory variable: 

1. A pooled OLS regression 

2. A pooled OLS regression with country dummies 

3. A pooled OLS regression with country dummies and industry dummies 

4. A fixed effect panel regression 

The test of the development in cash holdings builds on a main model with cash-to-assets ratio as the 

dependent variable and the variables described in section 5.3 as explanatory variables. The results are reported 

in Table 5.2 below1. From the results it is evident that the coefficient for the year variable is negative(in 3 out 

of 4 models) and significant, indicating a downward sloping trend for the cash-to-assets ratio. This is mainly 

driven by an increase in the number of firms in the sample from 2000 an onwards, where a negative trend 

can be spotted in Figure 3.1(page 31). The increase in the average cash-to-assets ratio for European firms 

from 10.4% in 1987 to 16.2% in 2000 is completely offset by the decrease from 16.2% in 2000 to 15.5% 

2015 simply because this part of the sample includes more observations, which in the end leads to a 

significant negative coefficient for the year variable. The time effect on cash-to-assets is very small indicating 

an almost stable ratio over the period. This is contrary to the highly significant positive time trend in the 

study of American firms (Bates et al., 2009) indicating the hypothesis can be rejected, as European firms 

clearly do not show a similar trend as US firms. 

 

                                                 
1 Supplementary regression with ln(cash-to-assets) and cash-to-sales as the independent variable has also been made and the 
results can be found in table 9.4 and 9.5 in Appendix. 
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Table 5.2 – Base regression – Cash-to-assets ratio 
The sample includes all Compustat Global firm-year observations for companies incorporated in Austria, Belgium, Bulgaria, 
Croatia, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, 
Italy, Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, 
Sweden, Switzerland, Netherlands, Turkey, Ukraine or United Kingdom in the period 1987-2015. Firms are excluded from the 
sample if they have missing or negative values for total assets and/or sales. Firms are excluded if they have negative value of 
cash holdings. Financial firms(SIC-code 6000-6999) and utility firms (SIC-code 4900-4999) are also excluded from the sample. 
The variables are explained in Table 9.1 in Appendix. P-values are listed in parentheses and are based on heteroscedastic 
consistet standard errors. OLS is the standard OLS regression OLS C includes a dummy variable for each country, OLS C,I 
includes a dummy variable for each country and industry and FE is the fixed effects panel regression. 

Model OLS  OLS C OLS C,I FE 

Dependent Variable Cash/assets Cash/assets Cash/assets Cash/assets 

Intercept 1.183 1.439 2.085 5.927 

 (0.000) (0.000) (0.000) (0.000) 

Market to  book ratio 0.013 0.013 0.013 0.009 

 (0.000) (0.000) (0.000) (0.000) 

Firm Size -0.003 -0.004 -0.004 -0.004 

 (0.000) (0.000) (0.000) (0.000) 

Cashflow to assets -0.004 0.000 0.001 0.016 

 (0.504) (0.934) (0.826) (0.000) 

NWC to assets -0.144 -0.146 -0.142 -0.163 

 (0.000) (0.000) (0.000) (0.000) 

CAPEX to assets  0.030 0.018 0.008 -0.031 

 (0.000) (0.035) (0.330) (0.000) 

Leverage -0.602 -0.606 -0.586 -0.376 

 (0.000) (0.000) (0.000) (0.000) 

Leverage Squared 0.601 0.589 0.563 0.340 

 (0.000) (0.000) (0.000) (0.000) 

Industry Volatility 0.001 0.000 -0.007 -0.009 

 (0.635) (0.929) (0.024) (0.000) 

Dividend Payout Dummy -0.004 -0.004 -0.001 0.006 

 (0.000) (0.000) (0.000) (0.000) 

R&D to sales 0.181 0.177 0.173 0.058 

 (0.000) (0.000) (0.000) (0.000) 

Acquisition to assets -0.260 -0.250 -0.252 -0.233 

 (0.000) (0.000) (0.000) (0.000) 

Tangible assets -0.157 -0.148 -0.171 -0.268 

 (0.000) (0.000) (0.000) (0.000) 

Long-term debt due -0.129 -0.120 -0.110 -0.103 

 (0.000) (0.000) (0.000) (0.000) 

Net debt issuance 0.000 0.000 0.000 0.000 

 (0.187) (0.260) (0.300) (0.630) 

Net equity issuance 0.000 0.000 0.000 0.000 

 (0.000) (0.000) (0.000) (0.000) 

T-bill 0.001 0.001 0.001 0.000 

 (0.000) (0.000) (0.000) (0.046) 

HHI index -0.024 -0.021 -0.014 0.011 
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 (0.000) (0.000) (0.000) (0.016) 

Year 0.000 -0.001 -0.001 -0.003 

  (0.000) (0.000) (0.000) (0.000) 

N 91623 91623 91623 91623 

Firms 9780 9780 9780 9780 

adj. R^2 0.397 0.410 0.422 0.747 

 

Investigating the second part of the hypothesis it becomes clear that cash holding levels in European firms 

can be explained by firm characteristics, since all variables in the fixed effect regression are significant except 

for net debt issuance. As expected firm size has a negative relation to the cash-to-assets ratio, because 

economies of scale brings down the transaction cost motive for holding cash. This is also confirmed by using 

number of employees instead of ln(total assets) as a measure of firm size. As seen in Figure 5.1 by dividing 

the sample into quintiles based on the size of the firm, this relationship becomes even clearer. The 20% 

largest firms has a cash to asset ratio about half the size of the 20% smallest firms in 2015.  

Figure 5.1 – Average cash-to-assets ratio based on firm size from 1987-2015 

 

  

 

 

 

 

 

 

 

 

 

 

The figure summarizes the development of the cash-to-assets-ratio for five quintiles based on firm size for a sample including all 
Compustat Global firm-year observations (European firms) with positive values for book value of total assets and sales revenue 
in the period 1987 to 2015. Financial firms (SIC-code 6000-6999) and utilities (SIC-codes 4900-4999) are excluded from the 
sample yielding a panel of 91,623 firm-year observations for a total of 9,780 unique firms in 36 different European countries. Q1 
includes the 20% smallest firms and Q5 includes the 20% largest firms. Source: Own creation 

Turning to the other variables the implication of the market-to-book ratio is significant and positive as 

expected, which indicates that firms with more investment opportunities hold more cash. Cash flow is only 
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significant and positive for the fixed effect regression confirming that firms with large cash flows have larger 

cash holdings. Capex has a negative and significant coefficient for the fixed effect regression confirming that 

the firms with high capex has more assets, which can be used as collateral, thereby reducing the demand for 

cash. Leverage and leverage squared are negative and positively related to cash respectively and are both 

highly significant. This confirms that highly levered firms hold more cash as a precaution against financial 

distress (Guney et al., 2007). Based on the fixed effect panel regression cash-to-assets is negatively related to 

leverage until a company has a leverage to assets ratio of 55.3%. As leverage ratios increase beyond this mark 

the relationship becomes positive. Note that the 95%-percentile is 55.45% for the leverage variable 

indicating, that only highly levered firms will keep more cash as a precaution against financial distress. 

Continuing to the dividend dummy variable this is negative and significant for the three OLS regressions, as 

expected. However, when changing the model to a fixed effects panel regression model, the sign of the 

coefficient changes to positive. A possible explanation for this unexpected positive relation could be that 

dividend paying firms are holding more cash to avoid a situation, where they are unable to pay dividends, 

because of shortfalls in cash holdings (Ozkan & Ozkan, 2004). 

The R&D variable is positive and highly significant across all models, which was expected as R&D previously 

have shown to be a positive driver of high cash holdings (Pinkowitz et al., 2016).   

For most observations the acquisition variable was equal to 0, as it is observable in the summary statistics, 

but nonetheless the coefficient for this variable is highly significant and negative indicating that when a firm 

acquires another firm it uses its cash holdings to fund a big part of the acquisition. 

The more tangible assets a firm has the less is its need for cash as these assets can serve as collateral, which 

is confirmed by a negative and significant coefficient for this variable.  

A positive coefficient for the variable long-term debt due was expected, but the coefficient is negative and 

highly significant across all models, indicating that firms have to decrease their cash holding levels in order 

to pay back debt that is due. This means that there is no indication of firms trying to roll over debt instead 

of repaying it, even though it is hard to make a definite conclusion based on the regressions. 

Industry competition measured by the HHI-index has a negatively relationship to cash-to-assets ratio for the 

OLS models, indicating that the fewer firms in an industry, the lower the need for cash. The fixed effect 

model indicates a positive relationship between the HHI-index and cash-to-assets ratio similar to the finding 
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of Haushalter et al. (2007) and Fresard (2010). Hence there is no definite conclusion as to whether industry 

competition has a negative or positive impact on cash holding levels. 

Net debt issuance is insignificant, caused by a lot of missing values for that variable. Net equity issuance 

shows a positive relationship indicating that firms use cash to repurchase own shares in order to adjust cash 

holding levels downwards(Bates et al., 2009), or that part of equity raised is distributed to cash holding, or a 

combination of both. 

The last two variables discussed are industry volatility and net working capital levels, where both are expected 

to have a strong explanatory power in regards to the changes in corporate cash holding levels. The coefficient 

for net working capital is negative and highly significant across all models confirming that NWC acts, as a 

substitute for cash. The volatility coefficient is positive and insignificant for two of the OLS models. Then 

it becomes significant and negative in the last two models. This is contrary to the expected, and might be 

caused by other variables in the model explaining the same variation. An alternative explanation can be that 

volatility is timeinvariant in most of the period, leading to exclusion in the fixed effects model.  

To further investigate the influence of industry volatility on cash holdings the firms in the sample are divided 

into quintiles based on industry volatile and plotted against the cash-to-assets ratio. This analysis results in 

Figure 5.2 which overall shows that the more volatile an industry is, the higher the cash-to-assets ratio is for 

firms in that industry. .  
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Figure 5.2 – Average cash-to-assets ratio based on industry volatiliy from 1990-2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The figure summarizes the development of the cash-to-assets-ratio for five quintiles based on industry volatility for a sample 
including all Compustat Global firm-year observations (European firms) with positive values for book value of total assets and 
sales revenue in the period 1987 to 2015. Financial firms (SIC-code 6000-6999) and utilities (SIC-codes 4900-4999) are excluded 
from the sample yielding a panel of 91,623 firm-year observations for a total of 9,780 unique firms in 36 different European 
countries. Q1 includes the 20% firms with lowest industry volatility and Q5 includes the 20% firms with the highest industry 
volatility. Source: Own Creation 

With this investigation of all the different variables, the unanimous conclusion is that company characteristics 

do to a high degree explain the changes in corporate cash holdings for European firms. The second part of 

hypothesis 1 is therefore accepted. As mentioned earlier, when considering the first part of hypothesis 1, it 

is clear that cash holding levels have not increased as dramatically in Europe as in the United States. However, 

there is an increase in the beginning of the sample period from 10.4% in 1987 to 16.2% in 2000 and based 

on Figure 5.2 above the indication is that volatility can explain part of this increase, especially for firms in 

Q3, Q4 and Q5. Therefore, the author here compares the increase in cash holdings in the period leading up 

to year 2000 with the evolvement in the industry volatility variable, as well as the NWC variable. 
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Figure 5.3 and 5.4 – Industry Volatility and Net working capital     
 

The figures shows the development of the variables industry volatility and net working capital over the sample period for a 
sample including all Compustat Global firm-year observations(European firms) with positive values for book value of total 
assets and sales revenue in the period 1987 to 2015. Financial firms (SIC-code 6000-6999) and utilities (SIC-codes 4900-4999) 
are excluded from the sample yielding a panel of 91,623 firm-year observations for a total of 9,780 unique firms in 36 different 
European countries. Source: Own Creation. 

From Figure 5.3 above it is evident that the average industry volatility increases dramatically in the years 

before the dot-com crisis in 2000. In the same period, net working capital levels are reduced quite heavily as 

well, as seen in Figure 5.4. Comparing these results with the increase in the cash-to-assets ratio from 1989 to 

2000 (Figure 3.1) it is clear that changes in industry volatility and net working capital are key factors explaining 

the increase in cash holding levels in this period. Therefore, hypothesis 1 can be fully accepted for this part 

of the period (1989-2000), however, since the increase does not continue over the entire period the author 

will further investigate the evolvement of corporate cash holdings and their determinants in hypothesis 2. 

5.5.3 Results for Hypothesis 2 

In this section, hypothesis 2 is discussed, it states: The effect of the different company characteristics on cash holding 

levels have changed dramatically over the three periods in the sample: 1. pre dot-com bubble, 2. After dot-cum and pre global 

financial crisis 3. After global financial crisis.  

In order to test this hypothesis, two dummy variables are introduced for the years 2000-2007 and for the 

years 2008-2015. Using these, the author examines whether there is a difference in the level of cash holdings 

in the three periods by running a pooled OLS regression with country and industry dummies as well as a 

fixed effects panel regression. Additionally, the author runs two similar regressions with the inclusion of 

interaction variables between the dummies and the explanatory variables in order for the model to adjust for 

changes in not just the intercept but also the slope of the coefficients for the explanatory variables. 
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From Table 5.3 below it is observed that the OLS regression including the dummy variables for the years 

2000-2007 and 2008-2015 cannot explain the differences in the cash-to-assets ratio, as both dummy variables 

are insignificant. The fixed effect model on the other hand shows that the cash-to-assets ratio is 1.5% lower 

in 2008-2015 compared to 1989-2000 and that the cash-to-assets ratio for 2001-2007 is 0.6% lower than it is 

in 1989-2000. 

When interaction variables are included, the author can investigate how the slopes of the coefficient have 

changed over the years. Net working capital proved an important factor in explaining cash holding levels in 

the section above, and looking at the interaction terms for this variable, it shows that the negative correlation 

between NWC and the cash-to-assets ratio was higher in 1989-2000 compared to the other periods. The 

coefficients were -0.240 for the fixed model in 1989-2000 compared to -0.170 in 2001-2007 and -0.138 in 

2008-2015. Since cash holding levels have not changed significantly since year 2000 this indicates that NWC 

levels cannot have changed as much as they previously did, meaning that further reduction in inventory levels 

is hard to make, as firms have probably already brought inventory levels down to a minimum. 

Interestingly, when looking at the cash flow to assets variable this was actually negative in the period 1989-

2000 and not positive as the base regression and other studies found. This shows that firms where investing 

out of there cash flow in the years before the dot-com crisis rather than saving cash. Furthermore, it indicates 

that after the crisis hit in 2000, firms invested less out of cash the flows, but not until after the financial crisis 

in 2008 did they start to actually save cash out of cash flows.  

Turning towards a discussion of the implication of volatility in these three periods, it appears that the 

coefficient volatility variable, which in the base regression was negative, is in the period 1989-2000 positive, 

indicating as expected that higher volatility leads to higher cash holding levels among firms for precautionary 

reasons such as to ensure sufficient funding in the future. 

Looking at the coefficient on the acquisitions variable, it is negative for all three periods, but it has become 

more and more negative over the period from -0.172 in 1989-2000 to -0.215 in 2001-2007 and to -0.270 in 

2008-2015. This could be an indication that as markets are becoming more volatile the banks are not as 

willing to lend out as much money for acquisition, as they previously did, leading the firms to decrease their 

cash holdings more significantly today, when they perform acquisitions. 
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Table 5.3 – Cash-to-assets ratio for the periods 1989-2000, 2001-2007, 2008-2015 
The sample includes all Compustat Global firm-year observations for companies incorporated in Austria, Belgium, Bulgaria, 
Croatia, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, 
Italy, Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, 
Sweden, Switzerland, Netherlands, Turkey, Ukraine or United Kingdom in the period 1987-2015. Firms are excluded from the 
sample if they have missing or negative values for total assets and/or sales. Firms are excluded if they have negative value of 
cash holdings. Financial firms(SIC-code 6000-6999) and utility firms (SIC-code 4900-4999) are also excluded from the sample. 
The variables are explained in Table 9.1 in Appendix. P-values are listed in parentheses and are based on heteroscedastic 
consistet standard errors. OLS includes a dummy variable for each country and industry and FE is the fixed effects panel 
regression. (1) and (2) includes dummy variable for the years 2000-2007 and 2008-2015 and (3) and (4) includes interaction 
variables between dummies and explanatory variables aswell.  

Model OLS(1) FE(2) OLS(3) FE(4) 

Dependent Variable Cash/assets Cash/assets Cash/assets Cash/assets 

Intercept 1.493 4.288 1.848 5.094 
 (0.001) (0.000) (0.001) (0.000) 

Dummy 2001-2007 0.001 -0.006 0.024 -0.019 
 (0.577) (0.000) (0.001) (0.000) 

Dummy 2008-2015 -0.005 -0.015 -0.012 -0.068 
 (0.104) (0.000) (0.067) (0.000) 

Market to  book ratio 0.013 0.008 0.011 0.008 
 (0.000) (0.000) (0.000) (0.000) 

Market to book ratio 2001-2007   0.002 0.000 
   (0.101) (0.753) 

Market to book ratio 2008-2015   0.003 -0.003 

   (0.011) (0.001) 
Firm Size -0.004 -0.004 -0.003 -0.006 

 (0.000) (0.000) (0.000) (0.000) 
Firm Size 2001-2007   -0.002 0.000 

   (0.000) (0.598) 

Firm Size 2008-2015   -0.003 0.002 

   (0.000) (0.000) 
Cashflow to assets 0.001 0.015 -0.054 -0.026 

 (0.000) (0.000) (0.000) (0.000) 
Cash flow to assets 2001-2007   0.022 0.023 

   (0.156) (0.004) 

Cash flow to assets 2008-2015   0.106 0.093 

   (0.000) (0.000) 
NWC to assets -0.142 -0.163 -0.224 -0.240 

 (0.000) (0.000) (0.000) (0.000) 
NWC to assets 2001-2007   0.081 0.070 

   (0.000) (0.000) 

NWC to assets 2008-2015   0.113 0.102 

   (0.000) (0.000) 
CAPEX to assets  0.004 -0.037 -0.022 -0.027 

 (0.616) (0.000) (0.115) (0.038) 
CAPEX to assets 2001-2007   0.030 0.013 

   (0.145) (0.460) 
CAPEX to assets 2008-2015   0.041 -0.040 

   (0.040) (0.027) 
Leverage -0.587 -0.377 -0.535 -0.469 

 (0.000) (0.000) (0.000) (0.000) 
Leverage 2001-2007   -0.144 0.045 
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(0.000) (0.004) 
Leverage 2008-2015   -0.015 0.183 

   (0.407) (0.000) 
Leverage Squared 0.564 0.342 0.515 0.451 

 (0.000) (0.000) (0.000) (0.000) 
Leverage Squared 2001-2007   0.163 -0.040 

   (0.000) (0.110) 
Leverage Squared 2008-2015   0.007 -0.202 

   (0.801) (0.000) 
Industry Volatility -0.008 -0.009 0.050 0.012 

 (0.008) (0.000) (0.003) (0.346) 
Industry Volatility 2001-2007   -0.057 -0.020 

   (0.001) (0.112) 

Industry Volatility 2008-2015   -0.060 -0.021 

   (0.001) (0.101) 
Dividend Payout Dummy -0.001 0.005 0.007 0.011 

 (0.423) (0.000) (0.000) (0.000) 
Dividend Payout Dummy 2001-
2007 

  -0.005 -0.003 

   (0.013) (0.170) 
Dividend Payout Dummy 2008-
2015 

  -0.007 -0.003 

   (0.001) (0.142) 
R&D to sales 0.173 0.058 0.208 0.092 

 (0.000) (0.000) (0.000) (0.000) 
R&D to sales 2001-2007   -0.032 -0.026 

   (0.011) (0.000) 

R&D to sales 2008-2015   -0.034 -0.041 

   (0.005) (0.000) 

Acquisition to assets -0.256 -0.238 -0.211 -0.172 
 (0.000) (0.000) (0.000) (0.000) 

Acquisition to assets 2001-2007   -0.038 -0.043 

   (0.200) (0.123) 

Acquisition to assets 2008-2015   -0.043 -0.098 

   (0.169) (0.001) 
Tangible assets -0.170 -0.267 -0.221 -0.316 

 (0.000) (0.000) (0.000) (0.000) 

Tangible assets 2001-2007   0.042 0.035 

   (0.000) (0.000) 

Tangible assets 2008-2015   0.076 0.082 

   (0.000) (0.000) 
Long-term debt due -0.109 -0.102 -0.049 -0.139 

 (0.000) (0.000) (0.070) (0.000) 
Long-term debt due 2001-2007   -0.051 0.047 

   (0.087) (0.137) 
Long-term debt due 2008-2015   -0.043 0.039 

   (0.135) (0.202) 
Net debt issuance 0.000 0.000 0.000 0.000 

 (0.000) (0.591) (0.032) (0.131) 
Net debt issuance 2001-2007   0.000 0.000 

   (0.135) (0.125) 

Net debt issuance 2008-2015   0.000 0.000 

     
Net equity issuance 0.000 0.000 0.000 0.000 
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 (0.000) (0.000) (0.000) (0.000) 
Net equity issuance 2001-2007   0.000 0.000 

   (0.286) (0.107) 

Net equity issuance 2008-2015   0.000 0.000 

   (0.060) (0.228) 
T-bill 0.001 -0.001 0.001 0.000 

 (0.001) (0.041) (0.001) (0.895) 
T-bill 2001-2007   -0.002 -0.002 

   (0.048) (0.003) 

T-bill 2008-2015   -0.001 -0.001 

   (0.218) (0.014) 
HHI index -0.013 0.014 -0.004 0.001 

 (0.000) (0.002) (0.302) (0.896) 
HHI index 2001-2007   -0.019 0.007 

   (0.001) (0.184) 

HHI index 2008-2015   -0.009 0.020 

   (0.120) (0.001) 
Year -0.001 -0.002 -0.001 -0.002 

 (0.005) (0.000) (0.003) (0.000) 
N 91623 91623   
Firms     
adj. R^2 0.422 0.747 0.430 0.753 

 

Through the examination of the different variables in Table 5.3, it becomes evident that a lot of them do not 

change significantly across the three time periods and their implication for the cash holding level is therefore 

similar to the results presented in section 5.5.2. However, for a number of the variables there are significant 

changes in their influence on cash holding levels, as it is e.g. seen with the cash flow variable’s impact on 

cash holdings, which shifts from being negative to being positive. Furthermore, slight differences in the 

actual levels of cash holdings are identified by the fixed effect model. These results lead to a support of the 

stated hypothesis by showing that the effect of a number of specific company characteristics on cash holding 

levels have changed significantly over the three periods. This points towards a bigger change in the way firms 

consider their strategic prioritization of the different variables in order to secure their target cash holding 

levels.  

While hypothesis 2 was tested over three longer periods, the hypothesis does not examine the development 

of the firm characteristics in direct relation to the crisis. Doing so is interesting, as it might give indication of 

which firm characteristics should be monitored, in order to identify a future financial crisis. As discussed in 

section 3.1 and 3.2 an increase in cash holdings was seen leading up to both the dot-com crisis and the global 

financial crisis. However, understanding which specific determinants are driving this increase is significantly 

important.  Hence, in order to examine what changes happen to the cash-to-asset ratio just before a crisis, 

further investigations are conducted for hypothesis 3. 
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5.5.4 Results for Hypothesis 3 

This section concludes on the results related to hypothesis 3, which states: Sudden increases in cash holdings could 

be a sign of financial constraints in the economy and might be an indication of a new crisis.  

The examination of the development of cash holdings leading up to a crisis, requires a thorough breakdown 

of the sample in order to specifically examine the years 1998-2000 and 2005-2007. These two periods are 

identified as the pre-crisis periods. Through an introduction of three dummy variables for the period 1998-

2000, for the period 2005-2007 and for both 1998-2000 and 2005-2007, the author examines whether certain 

explanatory variables are affecting cash-to-assets ratios more than others in the pre-crisis periods.  

Additionally, the author runs three similar regressions with the inclusion of interaction variables between the 

dummies and the explanatory variables in order for the model to adjust for changes in not just the intercept 

but also the slope of the coefficients for the explanatory variables. The results can be seen in full in Table 

9.7, which is to be found in Appendix. However, in order to provide a concise understanding of the pre-

crisis period, the next section highlights the most influential variables in regards to the development in cash 

holding levels. The results from the regressions on these variables are listed in Table 5.4 below. 

The most influential variables are overall; cash flow to assets, leverage ratio, industry volatility and R&D to 

sales. Throughout the analysis of these variables, one of the main findings is that the coefficient on cash flow 

to assets is significantly negative in pre-crisis times. Especially, in the period just before the global financial 

crisis where the coefficient is -0.042 compared to 0.024 in non pre-crisis periods. This clearly indicates that 

firms do not save anything from the cash flows in cash accounts, which could be a sign of overinvestment. 

Furthermore, leverage ratios have a stronger impact on cash holding levels in pre-crisis periods. Leverage is 

as discussed earlier (section 5.3) negatively related to cash holdings, but in pre-crisis times this effect is even 

more negative, which could indicate that firms are starting to see danger and will therefore use cash to pay 

off their high levels off debt.   

In line with what was found in the analysis of hypothesis 2, the industry volatility also plays a significant role 

in explaining pre-crisis behavior of cash holdings as firms accumulate more cash as the risk increases. In 

Table 5.4 it becomes evident that the development in industry volatility moving from -0.008 to 0.047 

influences the cash holding levels positively, and hence makes firms hoard cash as a precaution for the future.  

Based on the discussion in section 4.3, R&D to sales is expected to be a strong indicator of a potential crisis, 

as this variable acts as a proxy for investment. Because pre-crisis periods often show a lot of prosperous 
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investment opportunities, increases in cash holdings as a consequence of R&D expenditure is said to be a 

potential indicator of an upcoming financial crisis. However, in the study conducted here only one of the 6 

models with interaction terms was significant and with a very small coefficient of 0.009. While this is not as 

expected, R&D still has a strong impact on cash holding levels, however the study here shows that the impact 

is not changing in pre-crisis times. This might be explained by the fact the R&D to sales ratio has increased 

steadily over the period as shown in Figure 5.5.  

Overall, the analysis shows that while there are several factors impacting cash holding levels in a pre-crisis 

period, none of them are found to be direct and strong indicators of a new financial crisis.  While both R&D 

and overspending on cash flows could potentially indicate a new financial crisis, the author of this paper does 

not believe that the changes seen in firm characteristics amongst European firm during the previous pre-

crisis period are conclusively indicating the development of a financial crisis.   

While the above hypothesis dealt with the pre-crisis environment, it is also highly interesting to consider, 

what the consequences of a financial crisis is on the behavior of firms and the development of cash holding 

levels. Therefore, the next section will look at the changes in firm characteristics amongst European firms, 

following a previous financial crisis.  
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Table 5.4 – Cash-to-assets ratio in pre-crisis periods 
The sample includes all Compustat Global firm-year observations for companies incorporated in Austria, Belgium, Bulgaria, Croatia, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, 
Sweden, Switzerland, Netherlands, Turkey, Ukraine or United Kingdom in the period 1987-2015. Firms are excluded from the sample if they have missing or negative values for total 
assets and/or sales. Firms are excluded if they have negative value of cash holdings. Financial firms(SIC-code 6000-6999) and utility firms (SIC-code 4900-4999) are also excluded from 
the sample. The variables are explained in Table 9.1 in Appendix. P-values are listed in parentheses and are based on heteroscedastic consistet standard errors. OLS includes a dummy 
variable for each country and industry and FE is the fixed effects panel regression. (1A) includes dummy variable for the years 1998-2000, (2A) includes dummy variable for the years 

2005-2007 (3A) includes are dummy variable for the years 1998-2000 and 2005-2007.(1B,),(2B),(3B) includes interaction variables between dummies and explanatory variables. 

Model OLS 1A OLS 1B OLS 2A OLS 2B OLS 3A OLS 3B FE 1A FE 1B FE 2A FE 2B FE 3A FE 3B 

Dependent Variable 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 

Intercept 2.231 2.510 2.303 2.676 2.094 2.197 5.908 6.337 6.225 6.507 5.996 6.144 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Market to  book ratio 0.013 0.012 0.013 0.013 0.013 0.012 0.009 0.008 0.009 0.007 0.009 0.007 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Market to book ratio 1998-
2000 

 0.004      0.002     

  (0.001)      (0.001)     
Market to book ratio 2005-
2007 

   -0.001      0.002   

    (0.491)      (0.003)   
Market to book ratio 1998-
2000 or 2005-2007 

     0.001      0.001 

      (0.304)      (0.010) 
Cashflow to assets 0.001 0.003 0.001 0.009 0.001 0.011 0.016 0.018 0.015 0.024 0.015 0.025 

 (0.829) (0.555) (0.844) (0.133) (0.829) (0.075) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Cash flow to assets 1998-
2000 

 -0.016      -0.023     

  (0.316)      (0.002)     
Cash flow to assets 2005-
2007 

   -0.076      -0.066   

    (0.000)      (0.000)   
Cash flow to assets 1998-
2000 or 2005-2007 

     -0.043      -0.042 

      (0.001)      (0.000) 
Leverage -0.586 -0.577 -0.586 -0.583 -0.586 -0.567 -0.376 -0.375 -0.376 -0.364 -0.376 -0.356 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Leverage 1998-2000  -0.070      -0.016     

  (0.001)      (0.266)     
Leverage 2005-2007    -0.049      -0.123   

    (0.036)      (0.000)   
Leverage 1998-2000 or 
2005-2007 

     -0.087      -0.087 
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      (0.000)      (0.000) 
Industry Volatility -0.007 -0.010 -0.008 -0.008 -0.007 -0.009 -0.009 -0.010 -0.010 -0.010 -0.009 -0.010 

 (0.022) (0.002) (0.015) (0.008) (0.023) (0.004) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Industry Volatility 1998-
2000 

 0.010      0.003     

  (0.146)      (0.458)     
Industry Volatility 2005-
2007 

   0.055      0.045   

    (0.005)      (0.001)   
Industry Volatility 1998-
2000 or 2005-2007 

     0.007      -0.001 

      (0.295)      (0.757) 

R&D to sales 0.173 0.173 0.173 0.174 0.173 0.175 0.058 0.057 0.058 0.059 0.058 0.058 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

R&D to sales 1998-2000  -0.003      0.009     

  (0.802)      (0.031)     
R&D to sales 2005-2007    0.005      -0.002   

    (0.701)      (0.694)   
R&D to sales 1998-2000 or 
2005-2007 

     -0.005      0.001 

      (0.585)      (0.816) 

 

Figure 5.5 – R&D to sales and Acquisition spending in the period 1989-2015 

 

 

 

 

 

 

 

 

The figures shows the development of the variables industry R&D to sales and acquisition spending to assets over the sample period for a sample including all Compustat Global firm-
year observations(European firms) with positive values for book value of total assets and sales revenue in the period 1987 to 2015. Financial firms (SIC-code 6000-6999) and utilities 
(SIC-codes 4900-4999) are excluded from the sample yielding a panel of 91,623 firm-year observations for a total of 9,780 unique firms in 36 different European countries. Source: Own 
Creation
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5.5.5 Results for Hypothesis 4 

The next section concludes on the results related to hypothesis 4, which states: European firms are more 

precautionary in the years following a crisis, leading to high cash-to-assets ratios at the expense of new investments. 

Through the introduction of dummy variables for the years 2000-2001 and 2008-2009 as well as one for both 

2000-2001 and 2008-2009 the author examines whether certain explanatory variables are affecting cash-to-

assets ratios more than others in post-crisis periods. This is done in order to identify whether European firms 

have become more precautionary in regards to their cash holdings, as a consequence of the financial struggles 

in the early and mid 2000s. In order to further examine this, the author runs three similar regressions with 

the inclusion of interaction variables between the dummies and the explanatory variables in order for the 

model to adjust for changes in not just the intercept but also the slope of the coefficients for the explanatory 

variables. Due to the extensive amount of data following this analysis, only the most influential variables are 

displayed here. In addition, the exhaustive list of variables can be found in Table 9.8 in Appendix. 

When considering the findings in Table 5.5 below, the only variable, which has a significant impact on cash 

holding levels in post-crisis periods compared to other periods, is the acquisitions to assets variable. The 

coefficient for the fixed effect regression is -0.070 in 2001-2002 compared to a value of -0.242 in other 

periods. The difference is not as big in 2008-2009, but the coefficients value is -0.190 compared to -0.238 in 

other periods. This finding clearly show that acquisition spending does not affect cash holdings as much in 

post-crisis periods, which could indicate that firms are spending less money on acquisitions in the years 

following a financial crisis. This finding is confirmed in Figure 5.6, which shows that acquisition spending 

drops dramatically in post-crisis times. Furthermore, the figure shows how firms are spending less on average 

capital expenditures and R&D expenditures in the years following a financial crisis. 

All in all these findings confirm that firms become more precautionary following a financial crisis, which 

leads them to cut investments. However, the effect of re-prioritization on investment activities is not 

reflected in the periods examined here, as both 2001-2002 and 2008-2009 are too close to the actual crisis, 

to allow for the firms to have fully recovered. This means that they are still during these periods, at the 

bottom mark of the u-shaped pattern, that cash holding levels follows around a financial crisis (Pinkowitz et 

al., 2013).  

However, despite this, hypothesis 4 can be accepted, as it is clearly evident from the discussed determinants 

that firms change behavior, and become more precautionary in their considerations of cash holdings. 
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Table 5.5 – Cash-to-assets ratio in post crisis periods 
The sample includes all Compustat Global firm-year observations for companies incorporated in Austria, Belgium, Bulgaria, Croatia, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, 

Sweden, Switzerland, Netherlands, Turkey, Ukraine or United Kingdom in the period 1987-2015. Firms are excluded from the sample if they have missing or negative values for total 

assets and/or sales. Firms are excluded if they have negative value of cash holdings. Financial firms(SIC-code 6000-6999) and utility firms (SIC-code 4900-4999) are also excluded from 

the sample. The variables are explained in Table 9.1 in Appendix. P-values are listed in parentheses and are based on heteroscedastic consistet standard errors. OLS includes a dummy 

variable for each country and industry and FE is the fixed effects panel regression. (1A) includes dummy variable for the years 2001-2002, (2A) includes dummy variable for the years 

2008-2009 (3A) includes are dummy variable for the years 2001-2002 and 2008-2009.(1B,),(2B),(3B) includes interaction variables between dummies and explanatory variables 

Model OLS 1A OLS 1B OLS 2A OLS 2B OLS 3A OLS 3B FE 1A FE 1B FE 2A FE 2B FE 3A FE 3B 

Dependent Variable 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 
Cash/ass

ets 

Acquisition to assets -0.252 -0.265 -0.252 -0.258 -0.252 -0.273 -0.233 -0.242 -0.233 -0.238 -0.233 -0.251 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Acquisition to assets 2001-
2002 

 0.213      0.172     

  (0.000)      (0.000)     

Acquisition to assets 2008-
2009 

   0.047      0.048   

    (0.132)      (0.084)   

Acquisition to assets 2001-
2002 or 2008-2009 

     0.101      0.092 

      (0.000)      (0.000) 

 

Figure 5.6 – R&D to sales, CAPEX and Acquisition spending in the period 1989-2015  

The figures shows the development of the variables industry R&D to sales and 
acquisition spending to assets over the sample period for a sample including all 
Compustat Global firm-year observations(European firms) with positive values for book 
value of total assets and sales revenue in the period 1987 to 2015. Financial firms (SIC-
code 6000-6999) and utilities (SIC-codes 4900-4999) are excluded from the sample 
yielding a panel of 91,623 firm-year observations for a total of 9,780 unique firms in 36 
different European countries.  Source: Own Creation  
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5.6 Robustness checks 

In order to control for the validity of the models applied throughout the empirical analysis some key areas 

needs to be addressed. First of all, there could be a problem with endogeneity in the specified models. 

Almeida, Campello and Weisbach (2004) specify that some of the included variables may be jointly regressed, 

which can lead to endogeneity problems. The author here is particularly worried, that low levels of cash will 

lead firms to reduce their investments(R&D, Capex or Acquistions). Furthermore Bates et al. (2009) mention 

that firms’ leverage-levels could respond to the same variables as cash-to-assets. Therefore, in order to 

control for this potential endogeneity problem, the author uses the procedure from Opler et al.(1999) and 

excludes the variables that might cause endogeneity from the model, which in this case is R&D, CAPEX, 

Acquisitions, Leverage and Leveraged Squared. This re-estimated regression, can be found in Table 9.9 in 

Appendix and shows no sign of endogeneity problems as the results does not contradict the findings of the 

original regression.  

Furthermore, the author re-estimates the base regression using first differences estimators, which again do 

not show any contradictory results (Table 9.10 in Appendix). 

Taken these robustness checks into account it shows, that the model applied is rather robust in relation to 

the exogeneity assumption.  

5.7 Chapter summary 

This chapter presented how a robust study of corporate cash holdings in Europe was conducted. First a 

sample was defined consisting of 119,350 firm-year observations for a total of 10,110 firms in 39 European 

countries, which was further narrowed down to 91,623 firm-year observations for a total of 9,780 firms in 

36 European countries, when further variable restrictions was applied in the following sections. After 

carefully describing the choice of variables an elaboration was made on the choice of the economic model, 

as well as a discussion on advantages and disadvantages in this regard. This ultimate led the author to test 

the four stated hypotheses, which were generally supported.  
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6. Discussion 

After having carefully analyzed and discussed the development of corporate cash holdings among the 

European firms from 1987-2015, this next section seeks to extend the contribution through a discussion of 

the main implications of the findings, as well as suggestions for future research. Conclusively, the most 

apparent limitations of the study are briefly discussed.  

Whereas previous studies have mainly used Europe as a base of comparison in the analysis of the 

development of corporate cash holdings among firms in the Unites States, this research paper has 

contributed to the academic field, by studying the development of cash holdings among European firms on 

a stand-alone basis. Based on an extensive initial sample of more than 10.000 firms across 39 countries, the 

findings in the study have several implications as it challenges the established understanding of the economic 

environment in Europe compared to the US, as well the understanding of the development of the 

determinants of corporate cash holdings.  

First, with the findings showing that the development in cash holdings among European firms does not 

follow the same pattern as that of US firms, an indication is highlighting potential differences in the economic 

systems present in these two, otherwise similar economies. This could be an indication that the European 

bank and government systems have been more efficient in regulating and adapting to the changing economic 

reality following the dot-com crisis.  Even though the study clearly shows that European firms do struggle, 

during the crisis, they seem to rely more on the system to hold, meaning that the need among European 

firms to act in precaution does not exist to the same extent as it is seen among the US firms. This is indicated 

by the fact that whereas European and American firms follow a similar trend leading up to the crisis in 2000, 

the European firms change behavior and does not increase cash holdings to the same extend as the American 

firms does, after the crisis.  

Second, where Bates et al. (2009) find that net working capital was one of the main drivers for the increase 

in cash holdings leading up to year 2006, this study finds that the effect of this driver has changed since then. 

It is found here that the impact of a decrease in net working capital level on cash holdings has been 

significantly lower following this period, showing that the explanatory power of this variable has decreased. 

This might indicate that net working capital has reached a level, with the implementation of lean operating 

systems, where firms can no longer regulate cash holdings by decreasing NWC, to the same extent they 

previously could. This point to a new perspective in the discussion of determinants of corporate cash 
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holdings, where the importance of the different determinants might change over time, due to changes in the 

operational or economic realities of firms.  

While the entire foundation for this study has been the theoretical considerations and development of cash 

holding theories and motives, the practical perspective should not be neglected. In fact, some practitioners 

question the validity of the theoretical field, as they state that “excess cash” is only a theoretical phenomenon. 

Leading this argument, Anthon Carfang, who is the partner and director at Treasury Strategies states that all 

cash held by a company is held for a clear reason: 

“We define excess cash as zero. Everything is there for a reason. 

All good CFO’s know what their cash position is and why it’s there.” (CFO Magazine, June 5th 2013) 

In the article, Carfang explains that cash holdings can be divided into four buckets, where the first bucket is 

operating cash used to pay bills, meet payroll etc. The second bucket is reserve cash used as a precaution for 

unforeseen events or bad times like a recession. The third bucket is accumulation cash, which is cash saved up 

for big events like an acquisition or is an accumulation caused by a divestment of a subsidiary. And lastly, 

the fourth bucket is stranded cash, money the company must keep to meet obligations like paying off loans 

(CFO Magazine, June 5th 2013). However the main finding from this comparison is that Mr. Carfang does 

not believe that an agency motive to hold cash exists. This is opposed to the option among researchers and 

shareholders, who to some degree questions the rationale behind increasing cash holdings in firms and claim 

that this happens due the self-interest of managers.  However, the argument from the practitioners is that 

the increase is a necessity due to a change in the economic environment, which requires firms to secure their 

liquidity to a different degree than previously. This consideration is extremely important, as increasing cash 

holdings, especially in the ears of shareholders and governments, has a negative connotations, pointing to 

agency conflicts, because they would rather see the money work, either in the form of investment or dividend 

payouts.  

Having discussed the main findings in this study the author identifies several potential areas for future 

research. First, as briefly mentioned above, indications are that differences between the European and 

American banking and government systems has direct consequences for firms’ cash holding levels, through 

the indirect encouragement of the precautionary motive. However, in order to conclude on whether this 

indication can be justified, further research will have to be conducted. 
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Second, while the tax motive was not considered in this research paper, it is worth investigation deeper, in 

order to examine whether falling corporate tax rates in Europe could explain the increase seen in cash 

holdings as others have found this in regards to the development in the US: 

“Falling corporate-tax rates have increased the appeal of capital over labor; heightened uncertainty and capricious 

funding markets seem a recurring part of the landscape. That should make firms all the more determined to fund growth 

internally” (The Economist 2012, Dead money) 

This could either be examined at a cross-country level, like this study or in a study of a given economy. As 

an example, in Denmark the corporate tax rate has been reduced from 25% in 2013 to 23.5% in 2015, while 

the average cash-to-assets ratio have increased slightly from 16.8% to 17.3%. However, in order to investigate 

whether these changes can be attributed to the changes in taxation further research is needed. 

As a last suggestion for future research, an area which was not considered here due to limited data availability, 

but which is highly relevant, is the study of how agency conflicts and managerial ownership affects on 

corporate cash holdings. This however, requires more detailed information on governance indicators and 

not just country indicators as used in this thesis.  

Summarizing from this, while this study has significantly contributed to the understanding of corporate cash 

holdings by focusing on a new geographic region as well as an extended time period, a lot of research is still 

to be done, in order to fully comprehend the concept of corporate cash holdings.  

Conclusively, it is important to acknowledge that while this study has applied rigorous academic methods a 

number of limitations do exist. In examining the development of cash holdings, this study is focused on the 

implications of firm characteristics on cash holdings in a given year. This means that the effects of e.g. equity 

issuance is only reflected in a given year, which will drive a significant increase in the cash holding ratio 

accordingly. This lack of flow variables is a significant shortcoming of the model applied in this study. In 

addition, when studying the overall development trends across all European countries, this study applies a 

very extensive data sample, which allows the research to spot general trends, but at the same time imposes a 

risk of off-setting trends in the sample if e.g. one industry group experiences a very large increase in cash 

holdings, whereas another experiences a large decrease. To overcome this, additional studies of specific 

industry groups can be conducted. Last, because the number of firms in the sample has grown significantly, 

especially in the years following 2000, the results might be skewed, as the weight and implications is for this 

reason on the later years within the sample.   
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7. Conclusion 

This master’s thesis investigates the development of corporate cash holdings for an initial sample of more 

than 10.000 European firms over the period 1987 to 2015. Through an investigation over the long time 

period, a unique analysis of the development of corporate cash holdings around financial crises leads to 

interesting findings. Overall, the author finds that the average cash holding levels in European firms have 

increased over the period from 10.4% in 1987 to 15.5% in 2015, but at the same time it is evident that the 

increase is nowhere near the magnitude of the increases for American firms over the same period. Despite 

these differences in the actual levels of cash holdings, the determinants of these cash holdings are the same 

across the two continents. The author finds that there are several factors, which has a significant affect on 

corporate cash holdings among European firms, from internal factors like the leverage ratio of the firm, 

R&D-expenditures, net-working-capital levels to the external factors like the influence of a global financial 

crisis. 

The thesis starts with an introduction, which briefly touches the extensive coverage corporate cash holdings 

have received in the press, where especially companies’ hoarding of cash throughout the last decades have 

received significant attention.  This media coverage spurred the curiosity of the author in order to better 

understanding why this happens and whether it happens Europe as well. 

Therefore, this thesis through an extensive literature review gives a comprehensive understanding of the 

determinants of corporate cash holdings. The literature describes four main motives for companies to hold 

cash: the transaction cost motive, the precautionary motive, the tax motive and the agency motive. These 

motives are key elements in the developed theories within this field, where Opler et al.(1999) and Bates et 

al.(2009) have developed the most recognized models through the explanation of changes in cash holding 

levels based on firm characteristics.  

Noting from these studies that American firms increase their cash-to-assets ratios heavily in the period 1980-

2006, the author here first briefly investigates the development of cash holding levels in Europe from 1987 

to 2015. The findings indicate less excessive hoarding of cash among European firms. Furthermore, larger 

fluctuations in cash holding levels, primarily around the two financial crises are observed for a number of 

the European countries. Interestingly, while the European firms exhibit very different levels of cash ratio 

ranging between 5.7%-18.7% of assets, the development on their cash holding levels follow similar patterns 
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over the period. This leads the author to focus on the whole of Europe, rather than the individual countries, 

in the further studies of development in cash holdings among European firms.  

The combination, of a comprehensive theoretical knowledge and the brief examination of the cash holding 

development in Europe, creates an ideal foundation for the development of a set of hypotheses. Hypothesis 

1 states that cash-to-assets ratios of European firms follows the pattern of their American counterparts, while 

being explained by firm characteristics. This is elaborated in hypothesis 2, which argues that the major 

changes in firm characteristics over the period, are caused by major economic events in the form of financial 

crises. This leads to the argument that cash holding levels can help predict a potential new financial crisis in 

hypothesis 3, and an expectation that the firms will raise their cash levels after a crisis for precautionary 

reasons in hypothesis 4. 

The hypotheses are then tested using OLS and panel regressions on a wide-ranging sample of 91.623 firm-

year observations for a total of 9.780 firms in 36 different European countries. The results shows that the 

cash holding levels of European firms can be explained by the same company characteristics as their 

American counterparts, however it further substantiates that the European firms are not hoarding cash to 

the same degree as the American firms. Furthermore the results show that the impact of cash flows on cash 

holding levels changes dramatically over the period, because of the two crises that occur. Despite the fact 

other variables like acquistions-to-asset and industry volatility also changes dramatically the author find no 

clear indicators, that cash holding levels can predict a future crisis. While not being able to support hypothesis 

three fully, the fourth hypothesis is greatly supported as there are clear indications that companies become 

more precautionary following a crisis exemplified in lower spending on acquisitions, R&D and CAPEX. 

The thesis ends with a short discussion of the practical implications of the findings with suggestions to future 

researchers of potential research areas in relation to corporate cash holdings.  

In sum corporate cash holding is affected by a variety of factors from internal measures like leverage-ratios, 

CAPEX-levels, NWC-levels, tangible assets to external factors like industry volatility, the country of 

incorporation and the global economic environment. The company characteristics change dramatically over 

the period from 1987-2015 leading to an influence of the cash holding levels in a new way. These major 

changes in both firm characteristics and cash holding levels happen especially around financial instable 

periods. However this does not lead to a conclusion, that these measures can be used to predict a new 

financial crisis.  
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9. Appendix 

Table 9.1 – Variables definitions 

Variable Description  Calculation  Data 

Restrictions  

Winsorization 

Cash-to-assets-ratio Cash and cash 

equivalents divided 

by total assets 

Cash and short-term investments 

(CHE)/ Total assets (AT) 

Only firms with 

positive values of 

total assets and 

non-negative 

values of cash and 

short-term 

investments 

None 

Log of cash-to-

assets 

The natural 

logarithm of cash 

and cash equivalents 

divided by total 

assets 

Ln(Cash and short-term investments 

(CHE)/ Total assets (AT)) 

Same as cash-to-

assets ratio 

None 

Cash to sales Cash and cash 

equivalents divided 

by total sales 

Cash and short-term investments 

(CHE)/total sales (SALE) 

Same as cash-to-

assets ratio 

Upper side (99%-

level)  

Market-to-book 

ratio 

Market value of the 

firm divided by the 

book value of the 

firm 

(Book value of assets (AT) - the book 

value of equity (CEQ) + the market 

value of equity (PRCCD)*(CSHOC)) 

/total assets (AT)  

None Upper side (99%-

level) 

Firm size Natural logarithm of 

the book value of 

assets in 2010 GBP, 

adjusted using CPI 

Ln (book value of assets (AT)/CPI) None None 

Cash flow to assets 

(CF) 

Total cash flow 

divided by total 

assets 

(Operating income before 

depreciation (OIBDP) – interest 

expense (XINT) + income taxes 

(TXT) + dividends (DVC))/total 

assets (AT) 

Missing values for 

XINT, the values 

are set to zero 

when interest 

rates is expected 

not to have a 

significant impact 

on the ratio.  

Both upper and 

lower side (1%-

level and 99%-

level) 
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Missing value of 

XINT is replaced 

with a zero when 

5% of total debt 

(DLTT+DLC) is 

less than 1% of 

operating income 

before 

depreciation 

(OIBDP) in 

absolute value. 

Net working capital 

to assets 

Total amount of Net 

working capital to 

total assets 

NWC net of cash (WCAP - cash and  

short-term investments CHE) / total 

assets (AT) 

None Lower side (1%-

level) 

Capex to assets Capital expenditures 

divided by total asset 

Capital expenditures (CAPX) / by 

total assets (AT) 

 

For missing 

values CAPEX is 

set to zero 

Both upper and 

lower side (1%-

level and 99%-

level) 

Leverage Total debt divided by 

total assets 

Long-term debt (DLTT) + debt in 

current liabilities (DLC) / total assets 

(AT) 

 

For missing 

values of DLTT 

and DLC the 

variable is set to 

zero 

Upper side (99%-

level) 

Leverage squared (Total debt divided 

by total assets)2 

(Long-term debt (DLTT) + debt in 

current liabilities (DLC) / total assets 

(AT)) 2 

 

For missing 

values of DLTT 

and DLC the 

variable is set to 

zero 

Upper side (99%-

level) 

Industry cash flow 

volatility (Operating 

cash flow volatility) 

Average standard 

deviation of the 

firms cash flows 

across the industry 

𝜎𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 =
1

𝑁
∑ 𝜎𝑓𝑖𝑟𝑚 𝑖

𝑁

𝑖=1

 

where 

𝜎𝑓𝑖𝑟𝑚 𝑖

=  √
1

𝑁 − 1
∑(𝐶𝐹𝑡−𝑗 − 𝐶𝐹̅̅̅̅ )

2
𝑁

𝑗=1

 

j =1,2,3,4,5,6,7,8,9,10 

The research 

requires at least 

three 

observations of 

𝜎𝑓𝑖𝑟𝑚 𝑖 over the 

ten year period 

Upper side (99%-

level) 
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Dividend payout 

dummy 

Dummy variable 

expressing dividend 

payout 

Value = 1, if a firm pays a common 

dividend (DVC) in the year.  

Value = 0, for all other  

None None 

R&D to sales Total R&D 

expenditure divided 

by total sales 

R&D expenditures (XRD) / total 

sales (SALE) 

The variable is set 

equal to zero 

when values are 

missing for R&D 

expenditures 

(XRD) 

Both upper and 

lower side (1%-

level and 99%-

level) 

Acquisitions to 

assets 

Total amount of cash 

spend on 

acquisitions divided 

by total assets 

Cash spend on acquisitions (AQC) / 

total assets (AT) 

The variable is set 

equal to zero 

when values are 

missing for 

acquisitions 

(AQC) 

Both upper and 

lower side (1%-

level and 99%-

level) 

Tangible assets Total amount of 

tangible assets 

divided by total 

assets 

Property, plant and equipment 

(PPENT) / total assets 

None None 

Long-term debt due Amount of long-

term debt due in one 

year, divided total 

assets. 

Long-term debt due in one year 

(DD1) / Total assets (AT) 

The variable is set 

equal to zero 

when values are 

missing for long-

term debt due 

(DD1) 

Both upper and 

lower side (1%-

level and 99%-

level) 

Net debt issuance to 

assets 

Long-term debt 

issuance net of long-

term debt 

requirements divided 

by total assets.  

Long-term debt issuance (DLTIS) - 

Long-term debt reduction (DLTR)/ 

total assets (AT) 

The variable is set 

equal to zero 

when values are 

missing for long-

term debt 

issuance (DLTIS) 

or long-term debt 

reduction 

(DLTR)/ 

None 
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Net equity issuance 

to assets 

Net equity issuance 

divided by total 

assets 

Sale of common and preferred stock 

(SSTK) – purchase of common and 

preferred stock (PRSTKC) / total 

assets (AT) 

The variable is set 

equal to zero 

when values are 

missing for sale of 

common and 

preferred stock 

(SSTK) or 

purchase of 

common and 

preferred stock 

(PRSTKC) 

Both upper and 

lower side (1%-

level and 99%-

level) 

T-bill rate Europe The fiscal year 

average of the 

monthly average of 

the 3-month 

Euribor-rate  

Obtained from Datastream None None 

HHI-index The HHI-index 

calculated based on 

industry’s defined by 

three-digit SIC codes 

𝐻𝐻𝐼 = ∑ 𝑠𝑖
2

𝑁

𝑖=1

 

Where 

𝑠𝑖 =
𝐹𝑖𝑟𝑚 𝑆𝑎𝑙𝑒𝑠𝑖(𝑆𝐴𝐿𝐸)

∑ 𝐹𝑖𝑟𝑚 𝑆𝑎𝑙𝑒𝑠𝑖(𝑆𝐴𝐿𝐸)𝑁
𝑖=1

 

 

None None 
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Tabel 9.2 - Average Cash-to-assets Ratios from 1987 to 2015 Delineated by Payment of Dividends 

and Accounting Performance   
The sample includes all Compustat firm-year observations from 1987 to 2015 with positive values for the book value of total 

assets and sales revenue for firms incorporated in Europe. Financial firms (SIC code 6000-6999) and utilities (SIC codes 4900-

4999) are excluded from the sample, yielding a panel of 119.350 firm-year observations for a total of 10.110 unique firms in 39 

different European countries. 

 Dividend Status Accounting performancce 

Year Dividend Payer Non-dividend Payer Negative EBIT Nonnegative EBIT 

1987 0.106 0.096  0.104 

1988 0.086 0.131 0.160 0.089 

1989 0.113 0.125 0.155 0.115 

1990 0.113 0.113 0.120 0.112 

1991 0.117 0.107 0.109 0.114 

1992 0.125 0.099 0.092 0.118 

1993 0.128 0.112 0.111 0.124 

1994 0.126 0.118 0.126 0.123 

1995 0.120 0.113 0.124 0.116 

1996 0.117 0.138 0.195 0.117 

1997 0.126 0.144 0.212 0.123 

1998 0.120 0.156 0.222 0.122 

1999 0.117 0.178 0.242 0.127 

2000 0.109 0.194 0.267 0.124 

2001 0.112 0.169 0.230 0.111 

2002 0.118 0.157 0.208 0.114 

2003 0.125 0.155 0.201 0.122 

2004 0.130 0.161 0.219 0.129 

2005 0.130 0.169 0.230 0.132 

2006 0.128 0.178 0.249 0.133 

2007 0.128 0.172 0.238 0.131 

2008 0.127 0.146 0.184 0.124 

2009 0.146 0.145 0.170 0.133 

2010 0.142 0.149 0.181 0.134 

2011 0.132 0.141 0.178 0.125 

2012 0.133 0.140 0.171 0.126 

2013 0.140 0.149 0.191 0.130 

2014 0.135 0.156 0.209 0.129 

2015 0.136 0.163 0.218 0.133 
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Tabel 9.3 - Average Cash Ratios and Leverage ratios from 1987 to 2015   
The sample includes all Compustat firm-year observations from 1987 to 2015 with positive values for the book value of total 

assets and sales revenue for firms incorporated in Europe. Financial firms (SIC code 6000-6999) and utilities (SIC codes 4900-

4999) are excluded from the sample, yielding a panel of 119.350 firm-year observations for a total of 10.110 unique firms in 39 

different European countries. 

Country N 

Aggregate 
Cash 
Ratio 

Average 
Cash 
Ratio 

Median 
Cash 
Ratio 

Average 
Leverage 

Median 
Leverage 

Average 
Net 

Leverage 

Median 
Net 

Leverage 

Austria 1666 0.099 0.132 0.084 0.241 0.225 0.109 0.141 

Belgium 2145 0.081 0.139 0.082 0.244 0.229 0.105 0.147 

Bulgaria 380 0.064 0.085 0.041 0.256 0.247 0.171 0.206 

Croatia 876 0.138 0.083 0.042 0.224 0.169 0.141 0.128 

Cyprus 727 0.080 0.088 0.046 0.294 0.271 0.206 0.225 

Czech Republic 193 0.070 0.082 0.041 0.185 0.151 0.103 0.110 

Denmark 2778 0.095 0.158 0.088 0.260 0.231 0.102 0.144 

Deutschland 13371 0.103 0.156 0.091 0.211 0.154 0.055 0.063 

Estonia 239 0.088 0.114 0.065 0.216 0.193 0.101 0.128 

Faroe Island 35 0.083 0.133 0.111 0.264 0.252 0.131 0.142 

Finland 2559 0.118 0.135 0.086 0.278 0.245 0.144 0.158 

France 13358 0.097 0.153 0.104 0.239 0.197 0.085 0.093 

Greece 3160 0.104 0.087 0.048 0.332 0.317 0.246 0.269 

Hungary 319 0.076 0.109 0.076 0.156 0.128 0.047 0.052 

Iceland 179 0.064 0.064 0.047 0.392 0.386 0.328 0.339 

Ireland 1277 0.160 0.164 0.102 0.271 0.236 0.107 0.134 

Italy 4249 0.109 0.118 0.079 0.261 0.257 0.144 0.178 

Latvia 397 0.090 0.072 0.034 0.181 0.141 0.108 0.106 

Lithuania 380 0.084 0.057 0.024 0.270 0.262 0.214 0.239 

Luxembourg 594 0.080 0.127 0.097 0.294 0.261 0.167 0.164 

Malta 170 0.081 0.137 0.075 0.228 0.210 0.091 0.135 

Monaco 45 0.186 0.187 0.183 0.088 0.054 -0.099 -0.129 

Norway 3460 0.102 0.171 0.107 0.306 0.272 0.135 0.165 

Poland 5553 0.082 0.110 0.056 0.183 0.129 0.072 0.072 

Portugal 1005 0.087 0.067 0.038 0.359 0.347 0.292 0.309 

Romania 1284 0.180 0.063 0.013 0.111 0.001 0.049 -0.013 

Russia 2081 0.079 0.087 0.047 0.277 0.242 0.190 0.195 

Serbia 63 0.068 0.125 0.099 0.132 0.080 0.007 -0.019 

Slovakia 144 0.059 0.114 0.052 0.184 0.121 0.070 0.069 

Slovenia 407 0.044 0.069 0.044 0.268 0.259 0.199 0.216 

Spain 2595 0.088 0.096 0.063 0.279 0.257 0.184 0.193 

Sweden 7769 0.113 0.178 0.104 0.186 0.139 0.009 0.035 

Switzerland 4130 0.147 0.168 0.118 0.223 0.205 0.055 0.086 
The 
Netherlands 3524 0.105 0.115 0.065 0.244 0.218 0.129 0.152 

Turkey 3395 0.008 0.101 0.057 0.220 0.177 0.118 0.120 

Ukraine 121 0.040 0.057 0.028 0.142 0.096 0.085 0.068 
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United 
Kingdom 30664 0.084 0.156 0.086 0.256 0.146 0.101 0.059 

 

 

Table 9.4 – Base regression – Ln(Cash-to-asset)  
The sample includes all Compustat Global firm-year observations for companies incorporated in Austria, Belgium, Bulgaria, 

Croatia, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, 

Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, 

Switzerland, Netherlands, Turkey, Ukraine or United Kingdom in the period 1987-2015. Firms are excluded from the sample if 

they have missing or negative values for total assets and/or sales. Firms are excluded if they have negative value of cash holdings. 

Financial firms(SIC-code 6000-6999) and utility firms (SIC-code 4900-4999) are also excluded from the sample. The variables are 

explained in Table 9.1 in Appendix. P-values are listed in parentheses and are based on heteroscedastic consistet standard errors. 

OLS is the standard OLS regression OLS C includes a dummy variable for each country, OLS C,I includes a dummy variable for 

each country and industry 

Model OLS  OLS C OLS C,I 

Dependent Variable ln(Cash/assets) ln(Cash/assets) ln(Cash/assets) 

Intercept -2.028 -4.352 0.675 

 (0.411) (0.079) (0.782) 

Market to book ratio 0.096 0.099 0.092 

 (0.000) (0.000) (0.000) 

Firm Size 0.065 0.054 0.058 

 (0.000) (0.000) (0.000) 

Cashflow to assets 0.236 0.260 0.260 

 (0.000) (0.000) (0.000) 

NWC to assets -1.079 -1.048 -1.026 

 (0.000) (0.000) (0.000) 

CAPEX to assets  1.516 1.323 1.204 

 (0.000) (0.000) (0.000) 

Leverage -4.497 -4.661 -4.455 

 (0.000) (0.000) (0.000) 

Leverage Squared 4.293 4.328 4.091 

 (0.000) (0.000) (0.000) 

Industry Volatility -0.020 -0.039 -0.084 

 (0.447) (0.136) (0.005) 

Dividend Payout Dummy 0.004 -0.008 0.028 

 (0.637) (0.411) (0.003) 

R&D to sales 0.672 0.630 0.589 

 (0.000) (0.000) (0.000) 

Acquisition to assets -1.070 -0.984 -1.031 

 (0.000) (0.000) (0.000) 

Tangible assets -1.830 -1.632 -1.723 

 (0.000) (0.000) (0.000) 

Long-term debt due -1.179 -0.917 -0.841 

 (0.000) (0.000) (0.000) 

Net debt issuance 0.000 0.000 0.000 

 (0.190) (0.235) (0.288) 

Net equity issuance 0.001 0.001 0.001 

 (0.000) (0.000) (0.000) 
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T-bill 0.009 0.010 0.009 

 (0.007) (0.003) (0.010) 

HHI index -0.186 -0.158 -0.149 

 (0.000) (0.000) (0.000) 

Year 0.000 0.001 -0.001 

  (0.996) (0.360) (0.285) 

N 90718 90718 90718 

Firms    

adj. R^2 0.251 0.271 0.293 

 

 

 

 

 

 

 

Table 9.5 – Base regression – Cash-to-sales ratio  
The sample includes all Compustat Global firm-year observations for companies incorporated in Austria, Belgium, Bulgaria, 

Croatia, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, 

Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, 

Switzerland, Netherlands, Turkey, Ukraine or United Kingdom in the period 1987-2015. Firms are excluded from the sample if 

they have missing or negative values for total assets and/or sales. Firms are excluded if they have negative value of cash holdings. 

Financial firms(SIC-code 6000-6999) and utility firms (SIC-code 4900-4999) are also excluded from the sample. The variables are 

explained in Table 9.1 in Appendix. P-values are listed in parentheses and are based on heteroscedastic consistet standard errors. 

OLS is the standard OLS regression OLS C includes a dummy variable for each country, OLS C,I includes a dummy variable for 

each country and industry and FE is the fixed effects panel regression. 

Model OLS  OLS C OLS C,I FE 

Dependent Variable Cash/sales Cash/sales Cash/sales Cash/sales 

Intercept -8.922 -10.353 2.720 48.822 

 (0.013) (0.006) (0.454) (0.001) 

Market to  book ratio 0.010 0.008 0.016 0.029 

 (0.294) (0.440) (0.115) (0.000) 

Firm Size -0.015 -0.015 -0.047 0.047 

 (0.000) (0.000) (0.000) (0.000) 

Cashflow to assets -1.534 -1.511 -1.279 -0.172 

 (0.000) (0.000) (0.000) (0.002) 

NWC to assets -0.353 -0.296 -0.312 -0.532 

 (0.000) (0.000) (0.000) (0.000) 

CAPEX to assets  0.816 0.724 0.233 0.055 

 (0.000) (0.000) (0.173) (0.675) 

Leverage -2.693 -2.700 -2.344 -2.084 

 (0.000) (0.000) (0.000) (0.000) 

Leverage Squared 2.669 2.618 2.165 2.037 

 (0.000) (0.000) (0.000) (0.000) 
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Industry Volatility -0.021 -0.036 -0.064 -0.066 

 (0.603) (0.368) (0.214) (0.088) 

Dividend Payout 
Dummy 

-0.195 -0.219 -0.153 -0.054 

 (0.000) (0.000) (0.000) (0.001) 

R&D to sales 4.775 4.764 4.796 3.286 

 (0.000) (0.000) (0.000) (0.000) 

Acquisition to assets -1.017 -1.034 -0.747 -0.372 

 (0.000) (0.000) (0.000) (0.027) 

Tangible assets -0.249 -0.286 -0.935 -2.216 

 (0.000) (0.000) (0.000) (0.000) 

Long-term debt due -0.770 -0.660 -0.641 -0.389 

 (0.000) (0.000) (0.000) (0.002) 

Net debt issuance 0.000 0.000 0.000 0.000 

 (0.014) (0.014) (0.012) (0.714) 

Net equity issuance 0.004 0.004 0.004 0.003 

 (0.000) (0.000) (0.000) (0.000) 

T-bill 0.017 0.016 0.012 -0.005 

 (0.000) (0.001) (0.008) (0.215) 

HHI index 0.199 0.207 0.067 0.165 

 (0.000) (0.000) (0.040) (0.030) 

Year 0.005 0.006 0.000 -0.023 

  (0.007) (0.003) (0.867) (0.000) 

N 91623 91623 91623 91623 

Firms 9780 9780 9780 9780 

adj. R^2 0.318 0.322 0.346 0.659 
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Table 9.6 - VIF (Test for multicollinearity) 

Variable VIF 

Intercept 0.000 

Market to  book ratio 1.186 

Firm Size 1.488 

Cashflow to assets 1.474 

NWC to assets 1.278 

CAPEX to assets  1.225 

Leverage 8.507 

Leverage Squared 7.977 

Industry Volatility 1.056 

Dividend Payout Dummy 1.189 

R&D to sales 1.275 

Acquisition to assets 1.050 

Tangible assets 1.434 

Long-term debt due 1.251 

Net debt issuance 1.002 

Net equity issuance 1.126 

T-bill 1.109 

HHI index 1.041 
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Table 9.7 – Regression in pre-crisis times 

The sample includes all Compustat Global firm-year observations for companies incorporated in Austria, Belgium, Bulgaria, Croatia, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, 

Sweden, Switzerland, Netherlands, Turkey, Ukraine or United Kingdom in the period 1989-2015. Firms are excluded from the sample if they have missing or negative values for total assets 

and/or sales. Firms are excluded if they have negative value of cash holdings. Financial firms(SIC-code 6000-6999) and utility firms (SIC-code 4900-4999) are also excluded from the 

sample. The variables are explained in Table 9.1 in Appendix. P-values are listed in parentheses and are based on heteroscedastic consistet standard errors. 

 

0 OLS 1A OLS 1B OLS 2A OLS 2B OLS 3A OLS 3B FE 1A FE 1B FE 2A FE 2B FE 3A FE 3B 

Dependent Variable 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 

Intercept 2.231 2.510 2.303 2.676 2.094 2.197 5.908 6.337 6.225 6.507 5.996 6.144 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Dummy 1998-2000 -0.003 -0.002     0.000 0.001     

 (0.055) (0.084)     (0.705) (0.513)     
Dummy 2005-2007   0.003 0.004     0.004 0.006   

   (0.017) (0.003)     (0.000) (0.000)   
Dummy 1998-2000 or 
2005-2007 

    0.001 0.032     0.003 0.035 

     (0.517) (0.000)     (0.000) (0.000) 
Market to  book ratio 0.013 0.012 0.013 0.013 0.013 0.012 0.009 0.008 0.009 0.007 0.009 0.007 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Market to book ratio 
1998-2000 

 0.004      0.002     

  (0.001)      (0.001)     
Market to book ratio 
2005-2007 

   -0.001      0.002   

    (0.491)      (0.003)   
Market to book ratio 
1998-2000 or 2005-
2007 

     0.001      0.001 

      (0.304)      (0.010) 
Firm Size -0.004 -0.004 -0.004 -0.004 -0.004 -0.003 -0.004 -0.004 -0.004 -0.005 -0.004 -0.004 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Firm Size 1998-2000  -0.002      -0.003     

  (0.000)      (0.000)     
Firm Size 2005-2007    -0.001      -0.001   

    (0.272)      (0.066)   
Firm Size 1998-2000 or 
2005-2007 

     -0.003      -0.004 

      (0.000)      (0.000) 
Cashflow to assets 0.001 0.003 0.001 0.009 0.001 0.011 0.016 0.018 0.015 0.024 0.015 0.025 

 (0.829) (0.555) (0.844) (0.133) (0.829) (0.075) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
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Cash flow to assets 
1998-2000 

 -0.016      -0.023     

  (0.316)      (0.002)     
Cash flow to assets 
2005-2007 

   -0.076      -0.066   

    (0.000)      (0.000)   
Cash flow to assets 
1998-2000 or 2005-
2007 

     -0.043      -0.042 

      (0.001)      (0.000) 
NWC to assets -0.142 -0.141 -0.142 -0.137 -0.142 -0.134 -0.163 -0.161 -0.163 -0.163 -0.163 -0.159 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
NWC to assets 1998-
2000 

 -0.010      -0.014     

  (0.197)      (0.004)     
NWC to assets 2005-
2007 

   -0.061      -0.025   

    (0.000)      (0.000)   
NWC to assets 1998-
2000 or2005-2007 

     -0.038      -0.025 

      (0.000)      (0.000) 
CAPEX to assets  0.010 0.010 0.006 0.007 0.007 0.013 -0.031 -0.034 -0.033 -0.035 -0.035 -0.030 

 (0.255) (0.287) (0.446) (0.415) (0.379) (0.197) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) 
CAPEX to assets 1998-
2000 

 -0.011      -0.004     

  (0.620)      (0.816)     
CAPEX to assets 2005-
2007 

   -0.005      0.016   

    (0.832)      (0.000)   
CAPEX to assets 1998-
2000 or 2005-2007 

     -0.009      0.004 

      (0.599)      (0.773) 
Leverage -0.586 -0.577 -0.586 -0.583 -0.586 -0.567 -0.376 -0.375 -0.376 -0.364 -0.376 -0.356 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Leverage 1998-2000  -0.070      -0.016     

  (0.001)      (0.266)     
Leverage 2005-2007    -0.049      -0.123   

    (0.036)      (0.000)   
Leverage 1998-2000 or 
2005-2007 

     -0.087      -0.087 

      (0.000)      (0.000) 
Leverage Squared 0.563 0.546 0.564 0.559 0.563 0.535 0.340 0.334 0.341 0.328 0.341 0.312 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Leverage Squared 1998-
2000 

 0.129      0.060     
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  (0.000)      (0.007)     
Leverage Squared 2005-
2007 

   0.088      0.170   

    (0.025)      (0.000)   
Leverage Squared 1998-
2000 or 2005-2007 

     0.146      0.138 

      (0.000)      (0.000) 
Industry Volatility -0.007 -0.010 -0.008 -0.008 -0.007 -0.009 -0.009 -0.010 -0.010 -0.010 -0.009 -0.010 

 (0.022) (0.002) (0.015) (0.008) (0.023) (0.004) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Industry Volatility 
1998-2000 

 0.010      0.003     

  (0.146)      (0.458)     
Industry Volatility 
2005-2007 

   0.055      0.045   

    (0.005)      (0.001)   
Industry Volatility 
1998-2000 or 2005-
2007 

     0.007      -0.001 

      (0.295)      (0.757) 
Dividend Payout 
Dummy 

-0.001 0.000 -0.001 0.000 -0.001 0.001 0.006 0.006 0.005 0.006 0.005 0.008 

 (0.411) (0.740) (0.383) (0.777) (0.411) (0.375) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Dividend Payout 
Dummy 1998-2000 

 0.000      -0.004     

  (0.991)      (0.038)     
Dividend Payout 
Dummy 2005-2007 

   0.001      0.000   

    (0.557)      (0.939)   
Dividend Payout 
Dummy 1998-2000 or 
2005-2007 

     -0.002      -0.005 

      (0.207)      (0.000) 
R&D to sales 0.173 0.173 0.173 0.174 0.173 0.175 0.058 0.057 0.058 0.059 0.058 0.058 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
R&D to sales 1998-
2000 

 -0.003      0.009     

  (0.802)      (0.031)     
R&D to sales 2005-
2007 

   0.005      -0.002   

    (0.701)      (0.694)   
R&D to sales 1998-
2000 or 2005-2007 

     -0.005      0.001 

      (0.585)      (0.816) 
Acquisition to assets -0.252 -0.232 -0.256 -0.259 -0.253 -0.237 -0.233 -0.228 -0.237 -0.246 -0.236 -0.241 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
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Acquisition to assets 
1998-2000 

 -0.061      -0.026     

  (0.006)      (0.200)     
Acquisition to assets 
2005-2007 

   0.033      0.086   

    (0.330)      (0.004)   
Acquisition to assets 
1998-2000 or 2005-
2007 

     -0.046      0.012 

      (0.027)      (0.536) 
Tangible assets -0.171 -0.171 -0.171 -0.167 -0.171 -0.165 -0.268 -0.267 -0.267 -0.266 -0.267 -0.263 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Tangible assets 1998-
2000 

 0.002      -0.006     

  (0.748)      (0.182)     
Tangible assets 2005-
2007 

   -0.041      -0.019   

    (0.000)      (0.000)   
Tangible assets 1998-
2000 or 2005-2007 

     -0.023      -0.019 

      (0.000)      (0.000) 
Long-term debt due -0.110 -0.101 -0.111 -0.109 -0.110 -0.099 -0.103 -0.096 -0.105 -0.107 -0.104 -0.097 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Long-term debt due 
1998-2000 

 -0.037      -0.029     

  (0.067)      (0.100)     
Long-term debt due 
2005-2007 

   0.014      -0.040   

    (0.714)      (0.287)   
Long-term debt due 
1998-2000 or 2005-
2007 

     -0.038      -0.015 

      (0.028)      (0.314) 
Net debt issuance 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

 (0.327) (0.355) (0.307) (0.996) (0.295) (0.970) (0.625) (0.680) (0.643) (0.565) (0.604) (0.539) 
Net debt issuance 1998-
2000 

 0.001      0.002     

  (0.216)      (0.560)     
Net debt issuance 2005-
2007 

   0.000      0.000   

    (0.104)      (0.204)   
Net debt issuance 1998-
2000 or 2005-2007 

     0.000      0.000 

      (0.113)      (0.152) 
Net equity issuance 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Net equity issuance 
1998-2000 

 0.000      0.000     

  (0.000)      (0.000)     
Net equity issuance 
2005-2007 

   0.000      0.000   

    0.001      0.120   
Net equity issuance 1998-2000 or 
2005-2007 

    0.000      0.000 

      (0.000)      (0.000) 
T-bill 0.001 0.000 0.001 0.000 0.001 0.001 0.000 -0.001 -0.001 -0.002 -0.001 -0.001 

 (0.002) (0.217) (0.029) (0.867) (0.001) (0.118) (0.052) (0.000) (0.000) (0.000) (0.003) (0.000) 

T-bill 1998-2000  0.002      0.003     

  (0.023)      (0.000)     
T-bill 2005-2007    0.005      0.006   

    (0.000)      (0.000)   
T-bill 1998-2000 or 
2005-2007 

     0.000      0.000 

      (0.646)      (0.824) 
HHI index -0.014 -0.015 -0.014 -0.014 -0.014 -0.014 0.011 0.012 0.012 0.011 0.013 0.012 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.015) (0.008) (0.005) (0.012) (0.004) (0.009) 
HHI index 1998-2000  0.013      0.021     

  (0.056)      (0.000)     
HHI index 2005-2007    0.000      -0.007   

    (0.977)      (0.237)   
HHI index 1998-2000 or 2005-2007     0.002      0.003 

      (0.724)      (0.569) 
Year -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
N     91623 91623 91623 91623 91623    91623    91623    91623    91623    91623    91623    91623 
Firms 9780 9780 9780 9780 9780 9780 9780 9780 9780 9780 9780 9780 
adj. R^2 0.422 0.423 0.422 0.424 0.422 0.424 0.747 0.747 0.747 0.748 0.747 0.749 
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Table 9.8 – Regression in post-crisis times 

The sample includes all Compustat Global firm-year observations for companies incorporated in Austria, Belgium, Bulgaria, Croatia, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, 

Sweden, Switzerland, Netherlands, Turkey, Ukraine or United Kingdom in the period 1989-2015. Firms are excluded from the sample if they have missing or negative values for total assets 

and/or sales. Firms are excluded if they have negative value of cash holdings. Financial firms(SIC-code 6000-6999) and utility firms (SIC-code 4900-4999) are also excluded from the 

sample. The variables are explained in Table 9.1 in Appendix. P-values are listed in parentheses and are based on heteroscedastic consistet standard errors. 

 

Model OLS 1A OLS 1B OLS 2A OLS 2B OLS 3A OLS 3B FE 1A FE 1B FE 2A FE 2B FE 3A FE 3B 

Dependent Variable 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 
Cash/asse

ts 

Intercept 1.990 1.819 2.060 2.146 2.077 2.128 6.008 5.899 5.903 5.931 6.009 6.018 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Dummy 2001-2002 0.003 0.037     -0.002 0.033     

 (0.094) (0.024)     (0.042) (0.002)     
Dummy 2008-2009   -0.001 -0.007     -0.003 -0.017   

   0.410 0.290     0.002 0.000   
Dummy 2001-2002 or 
2008-2009 

    0.001 0.012     -0.003 -0.001 

     (0.600) (0.034)     (0.000) (0.715) 
Market to  book ratio 0.013 0.014 0.013 0.013 0.013 0.014 0.009 0.009 0.009 0.009 0.009 0.009 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Market to book ratio 
2001-2002 

 -0.008      -0.003     

  (0.000)      (0.005)     
Market to book ratio 
2008-2009 

   -0.003      -0.001   

    (0.177)      (0.127)   
Market to book ratio 
2001-2002 or 2008-
2009 

     -0.006      -0.003 

      (0.000)      (0.000) 
Firm Size -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Firm Size 2001-2002  0.002      0.000     

  (0.015)      (0.766)     
Firm Size 2008-2009    0.000      0.000   

    (0.966)      (0.511)   
Firm Size 2001-2002 or 
2008-2009 

     0.002      0.001 

      (0.004)      (0.070) 
Cashflow to assets 0.002 0.016 0.001 -0.007 0.001 0.007 0.015 0.027 0.015 0.012 0.015 0.021 

 (0.783) (0.008) (0.834) (0.212) (0.813) (0.273) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
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Cash flow to assets 
2001-2002 

 -0.092      -0.060     

  (0.000)      (0.000)     
Cash flow to assets 
2008-2009 

   0.072      0.033   

    (0.000)      (0.000)   
Cash flow to assets 
2001-2002 or 2008-
2009 

     -0.025      -0.025 

      (0.045)      (0.000) 
NWC to assets -0.142 -0.143 -0.142 -0.146 -0.142 -0.147 -0.162 -0.164 -0.163 -0.165 -0.163 -0.167 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
NWC to assets 2001-
2002 

 0.004      0.009     

  (0.688)      (0.159)     
NWC to assets 2008-
2009 

   0.029      0.022   

    (0.001)      (0.000)   
NWC to assets 2001-
2002 or 2008-2009 

     0.022      0.020 

      (0.001)      (0.000) 
CAPEX to assets  0.007 0.005 0.008 0.006 0.008 0.002 -0.030 -0.032 -0.030 -0.028 -0.029 -0.029 

 (0.382) (0.586) (0.321) (0.509) (0.347) (0.808) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
CAPEX to assets 2001-
2002 

 0.010      0.021     

  (0.730)      (0.336)     
CAPEX to assets 2008-
2009 

   0.000      -0.043   

    (0.985)      (0.044)   
CAPEX to assets 2001-
2002 or 2008-2009 

     0.023      -0.001 

      (0.263)      (0.948) 
Leverage -0.586 -0.569 -0.587 -0.583 -0.586 -0.563 -0.376 -0.365 -0.377 -0.381 -0.376 -0.371 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Leverage 2001-2002  -0.173      -0.095     

  (0.000)      (0.000)     
Leverage 2008-2009    -0.029      0.045   

    (0.195)      (0.004)   
Leverage 2001-2002 or 
2008-2009 

     -0.115      -0.026 

      (0.000)      (0.033) 
Leverage Squared 0.563 0.546 0.564 0.561 0.563 0.541 0.340 0.330 0.341 0.348 0.341 0.339 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Leverage Squared 2001-
2002 

 0.197      0.102     
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  (0.000)      (0.000)     
Leverage Squared 2008-
2009 

   0.029      -0.065   

    (0.000)      (0.005)   
Leverage Squared 2001-
2002 or 2008-2009 

     0.119      0.011 

      (0.000)      (0.551) 
Industry Volatility -0.007 -0.007 -0.007 -0.008 -0.007 -0.007 -0.009 -0.008 -0.009 -0.009 -0.009 -0.009 

 (0.019) (0.039) (0.024) (0.016) (0.023) (0.028) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Industry Volatility 
2001-2002 

 0.000      0.003     

  (0.963)      (0.610)     
Industry Volatility 
2008-2009 

   0.009      0.004   

    (0.358)      (0.470)   
Industry Volatility 
2001-2002 or 2008-
2009 

     0.004      0.003 

      (0.550)      (0.525) 
Dividend Payout 
Dummy 

-0.001 -0.001 -0.001 -0.001 -0.001 -0.001 0.005 0.005 0.005 0.006 0.005 0.005 

 (0.455) (0.378) (0.409) (0.269) (0.428) (0.178) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Dividend Payout 
Dummy 2001-2002 

 0.006      0.008     

  (0.031)      (0.001)     
Dividend Payout 
Dummy 2008-2009 

   0.005      0.002   

    (0.070)      (0.467)   
Dividend Payout 
Dummy 2001-2002 or 
2008-2009 

     0.004      0.004 

      (0.065)      (0.043) 
R&D to sales 0.173 0.174 0.173 0.175 0.173 0.176 0.058 0.059 0.058 0.061 0.058 0.062 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
R&D to sales 2001-
2002 

 -0.002      0.000     

  (0.885)      (0.992)     
R&D to sales 2008-
2009 

   0.000      -0.006   

    (0.993)      (0.137)   
R&D to sales 2001-
2002 or 2008-2009 

     -0.014      -0.014 

      (0.155)      (0.000) 
Acquisition to assets -0.252 -0.265 -0.252 -0.258 -0.252 -0.273 -0.233 -0.242 -0.233 -0.238 -0.233 -0.251 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
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Acquisition to assets 
2001-2002 

 0.213      0.172     

  (0.000)      (0.000)     
Acquisition to assets 
2008-2009 

   0.047      0.048   

    (0.132)      (0.084)   
Acquisition to assets 
2001-2002 or 2008-
2009 

     0.101      0.092 

      (0.000)      (0.000) 
Tangible assets -0.171 -0.169 -0.171 -0.173 -0.171 -0.172 -0.268 -0.268 -0.268 -0.270 -0.268 -0.269 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Tangible assets 2001-
2002 

 -0.025      -0.018     

  (0.001)      (0.002)     
Tangible assets 2008-
2009 

   0.024      0.021   

    (0.000)      (0.000)   
Tangible assets 2001-
2002 or 2008-2009 

     0.002      0.004 

      (0.651)      (0.318) 
Long-term debt due -0.109 -0.116 -0.109 -0.118 -0.110 -0.125 -0.104 -0.109 -0.102 -0.111 -0.103 -0.117 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Long-term debt due 
2001-2002 

 0.065      0.034     

  (0.058)      (0.312)     
Long-term debt due 
2008-2009 

   0.061      0.044   

    (0.001)      (0.010)   
Long-term debt due 
2001-2002 or 2008-
2009 

     0.069      0.059 

      (0.000)      (0.000) 
Net debt issuance 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

 (0.309) (0.293) (0.299) (0.271) (0.302) (0.255) (0.619) (0.501) (0.627) (0.597) (0.613) (0.466) 
Net debt issuance 2001-
2002 

 0.000      0.000     

  (0.800)      (0.918)     
Net debt issuance 2008-
2009 

   0.000      0.000   

    n/a      n/a   
Net debt issuance 2001-
2002 or 2008-2009 

     0.000      0.000 

      (0.951)      (0.796) 
Net equity issuance 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Net equity issuance 
2001-2002 

 0.000      0.000     

  (0.003)      (0.005)     
Net equity issuance 
2008-2009 

   0.000      0.000   

    (0.004)      (0.003)   
Net equity issuance 2001-2002 or 
2008-2009 

    0.000      0.000 

      (0.000)      (0.000) 
T-bill 0.001 0.001 0.001 0.001 0.001 0.001 -0.001 0.000 0.000 0.000 -0.001 -0.001 

 (0.000) (0.000) (0.000) (0.001) (0.000) (0.002) (0.025) (0.050) (0.058) (0.084) (0.026) (0.034) 

T-bill 2001-2002  -0.001      -0.005     

  (0.812)      (0.114)     
T-bill 2008-2009    0.000      0.000   

    (0.953)      (0.659)   
T-bill 2001-2002 or 
2008-2009 

     0.001      0.000 

      (0.453)      (0.586) 
HHI index -0.014 -0.012 -0.014 -0.015 -0.014 -0.012 0.011 0.013 0.011 0.009 0.010 0.010 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.017) (0.004) (0.017) (0.043) (0.019) (0.026) 
HHI index 2001-2002  -0.018      -0.018     

  (0.032)      (0.007)     
HHI index 2008-2009    0.008      0.019   

    (0.294)      (0.002)   
HHI index 2001-2002 or 2008-2009     -0.009      0.000 

      (0.136)      (0.992) 
Year -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
N 91623 91623 91623 91623 91623 91623 91623 91623 91623 91623 91623 91623 
Firms     9780 9780 9780 9780 9780 9780 9780 9780 9780 9780 9780 9780 
adj. R^2 0.422 0.424 0.422 0.423 0.422 0.423 0.747 0.747 0.747 0.747 0.747 0.747 
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Table 9.9 – Robustness check – Regression without leverage and investment variables 

The sample includes all Compustat Global firm-year observations for companies incorporated in Austria, Belgium, Bulgaria, 

Croatia, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, 

Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, 

Switzerland, Netherlands, Turkey, Ukraine or United Kingdom in the period 1989-2015. Firms are excluded from the sample if 

they have missing or negative values for total assets and/or sales. Firms are excluded if they have negative value of cash holdings. 

Financial firms(SIC-code 6000-6999) and utility firms (SIC-code 4900-4999) are also excluded from the sample. The variables are 

explained in Table 9.1 in Appendix. P-values are listed in parentheses and are based on heteroscedastic consistent standard errors. 

The base model regression is run without the variables R&D, CAPEX,Acquistions, Leverage and Leverage Squared. 

Model OLS FE 

Dependent 
Variable Cash/assets Cash/assets 

Intercept 0.931 5.442 
 0.001 0.000 

Market to  book 
ratio 

0.021 0.010 

 0.000 0.000 
Firm Size -0.011 -0.013 

 0.000 0.000 
Cashflow to assets -0.086 0.020 

 0.001 0.000 
NWC to assets -0.114 -0.134 

 0.055 0.000 
Industry Volatility -0.006 -0.010 

 0.350 0.000 
Dividend Payout 
Dummy 

0.002 0.010 

 0.110 0.002 
Tangible assets -0.223 -0.296 

 0.000 0.000 
Long-term debt 
due 

-0.410 -0.187 

 0.000 0.000 
Net debt issuance 0.000 0.000 

 0.070 0.418 
Net equity issuance 0.000 0.000 

 0.000 0.000 
T-bill 0.001 -0.001 

 0.000 0.001 
HHI index -0.035 0.015 

 0.000 0.001 
Year 0.000 -0.003 

 0.011 0.002 
N 91623 91623 
Firms 9780 9780 
adj. R^2 0.289 0.730 
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Table 9.10 – Robustness check – Regression with first differences variables 

The sample includes all Compustat Global firm-year observations for companies incorporated in Austria, Belgium, Bulgaria, 

Croatia, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, 

Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, 

Switzerland, Netherlands, Turkey, Ukraine or United Kingdom in the period 1989-2015. Firms are excluded from the sample if 

they have missing or negative values for total assets and/or sales. Firms are excluded if they have negative value of cash holdings. 

Financial firms(SIC-code 6000-6999) and utility firms (SIC-code 4900-4999) are also excluded from the sample. The variables are 

explained in Table 9.1 in Appendix. P-values are listed in parentheses and are based on heteroscedastic consistent standard errors.  

Model OLS FE 

Dependent Variable Cash/assets Cash/assets 

Intercept 0.339 0.582 
 0.002 0.000 

∆Market to  book ratio 0.010 0.010 
 0.000 0.000 

∆Firm Size -0.007 -0.007 
 0.000 0.000 

∆Cashflow to assets 0.030 0.036 
 0.001 0.001 

∆NWC to assets -0.184 -0.191 
 0.000 0.000 

∆CAPEX to assets  -0.077 -0.079 
 0.000 0.000 

∆Leverage -0.423 -0.394 
 0.000 0.000 

∆Leverage Squared 0.354 0.327 
 0.000 0.000 

∆Industry Volatility -0.003 -0.003 
 0.350 0.323 

∆Dividend Payout 
Dummy 

0.003 0.003 

 0.019 0.002 
∆R&D to sales 0.116 0.106 

 0.000 0.000 
∆Acquisition to assets -0.256 -0.257 

 0.000 0.000 
∆Tangible assets -0.239 -0.254 

 0.000 0.000 
∆Long-term debt due -0.142 -0.147 

 0.000 0.000 
∆Net debt issuance 0.000 0.000 

 0.417 0.656 
∆Net equity issuance 0.000 0.000 

 0.000 0.000 
∆T-bill 0.004 0.004 

 0.000 0.000 
∆HHI index -0.018 -0.016 

 0.004 0.000 
Year 0.000 0.000 

 0.000 0.002 
N 91622 91604 
Firms 9780 9780 
adj. R^2 0.238 0.316 


