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Abstract

This paper investigates the evolution and the detemts of corporate cash holdings in five
European countries from 1980 to 2011. The reswltsvsthat the average cash ratio increases
from 7.1% in 1980 to 14.5% in 2011. This increaseoncentrated among smaller firms, non-
dividend payers, firm with negative income and 8rmith high cash flow volatility. The cash
ratio is positively related to market-to-book ratiedustry cash flow risk and R&D expenditures.
There is a negative relation between cash anddgeeicapital expenditures, net working capital
and cash flows. Remarkably, the relation betweerdeinds and cash changes from positive to
negative in 1995. The most important determinahtsash holdings are the net working capital,
the capital expenditures and the R&D. Consistett Wie precautionary motive, an upward trend
in the cash ratio is observed during the financiais. This increase is caused by a regime shift
in the demand for cash rather than by change indlaion between cash and its determinants.
The findings of the study support the transactiative, the tax motive and precautionary motive
for holding cash, and provide partial evidencetf@ agency motive.



1. Introduction

US non-financial corporations held more than $tillion in cash and other liquid assets at the
end of March 2012.The largest amount of cash is held by the infoimnatechnology sector
(Apple Inc., Microsoft, Cisco, and Google) and pgiermaceuticals (Pfizer, Johnson & Johnson,
and Amgeny. The reasons for these high cash holdings have bremsively studied by the
financial literature. Keynes (1936) introduced tmajor motives for holding cash: the transaction
motive and the precautionary motive. The transaatmtive states that firms hold liquid assets
to avoid the costs of raising funds. The precaatiprmotive, on the other hand, refers to the
benefit of holding cash in case of adverse findnshecks. In this regard the precautionary
motive for holding cash is extremely significantridg a financial crisis. The third motive for
holding cash is associated with the taxes thatinatibnal firms face when they repatriate
foreign income. Therefore, U.S. multinationals, fimstance, have an incentive to keep earnings
abroad. Finally, firms that experience agency @oid have more cash because to a large extent
this cash is accumulated by entrenched managerpurisae their personal interests.

Because of these reasons the average cash hotfifiges around the world have significantly
increased over the past decades. Bates et al. (8009 that the average cash to assets ratio of
U.S. firms increased from 10.5% in 1980 to 23.2%2006. The increase in cash is more
pronounced among non-dividend paying firms, firmsnore recent IPO listing cohorts and firms
in industries with greatest increase in idiosyricrablatility. Using the model of Opler et al.
(1999), Bates et al. (2009) find that the decreaseventories and capital expenditures, and the
increase in cash flow risk and R&D spending arertfagor causes for the upward trend in cash
holdings. Recent studies have examined the trendsash holdings in other industrialized
countries, such as Canada, United Kingdom, Germang,Japan (e.g., Iskandar-Datta and Jia
(2012), Ozkan and Ozkan (2004)). As for Europerdiex and Vilela (2004) do not find any
clear trend in cash holdings in the EMU countri@sthe period from 1987 to 2000. Therefore,
the need for further research on cash holding obggan firms emerges.

The aim of this study is to investigate the tremdEoropean corporate cash holdings, and more
specifically, whether the cash holdings of Europans have increased in the past thirty two
years as much as those in the U.S. Generally spepdlkere are significant differences between
U.S. and Europe which can contribute to a differmarporate cash management and different
evolution of cash holdings. For instance, Europaaastors are less protected as compared to the

! Federal Reserve statistical release, Flow of Fukzounts of the United States, First Quarter 2B@ard of
Governance of the Federal Reserve System, Washimyfo20551.

2 Lane, R.J., Gray, M. 2012. Moodys: US CorporatstCRile at $1.24 Trillion, Over Half located Ovease
Moody's Investors service, 14 March 2012. The seuscavailable at: http://www.moodys.com/researasilys-
US-Corporate-Cash-Pile-At-124-Trillion-Over-Half-PER40419.
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U.S. investors. Therefore, the agency problemsurogean firms can be more severe and firms
may hold more cash as a result. In this regardsthey intends to investigate the evolution of
cash of European firms and compare it with thedsein the U.S. Besides, this study examines
the reasons for the change in cash, namely wh#thethange in cash can be attributed to certain
types of firms, changes in firm characteristicccbanges in the relation between cash and firm
characteristics.

This paper extends the existing literature in twaysv First, it studies the cash holding of
European firms for a long period (1980-2011). Sec¢canfocuses on the cash levels during the
financial crisis and examines the impact of theesson on firm characteristics, which in turn
attribute to a change in cash.

Following Bates et al. (2009), | measure the castha ratio of cash and marketable securities to
total assets. In some regressions, however, | hseatural logarithm of the ratio of cash and
marketable securities to net assets. The lattenideh of cash follows Foley et al. (2007) and
intends to remove the impact of outliers.

| use a large sample of European firms drawn froataBtream over the period 1980-2011.
Specifically, | employ financial data of publiclyated firms in France, Germany, Italy, Spain
and UK to test the theoretical determinants fordimg cash. Additionally, | use the proxy
variables suggested by La Porta et al. (1998)westigate the agency motive.

The results of the study show that the cash rdtiBuoopean firms increased from 7.1% in 1980
to 16.8% in 2006 but the trend is negative in #et few years. In 2011 the average cash ratio is
14.5%. The cash holdings of U.S. firms documentgedéates et al. (2009) are slightly higher
(10.4% in 1980 and 23.2% in 2006). Consistent Biles et al. (2009), | find that the increase in
cash can be explained by changes in firm charatitsirather than changes in the relationship
between firm characteristics and cash. | find tiwt increase of cash can be attributed to a
decrease in net working capital and capital exgares and an increase in R&D expenditures.
The increasing average cash ratio during the fiadreisis is in line with the precautionary
motive. The most important determinants for thengeain cash during the recession are market-
to-book ratio, NWC and leverage.

The remainder of the paper proceeds as followstide2 gives an overview of the theoretical
motives for holding cash and establishes the eogbirhypotheses. Section 3 provides
information about the data set and defines the maonables used in the empirical analysis. The
trends in cash ratio for the whole sample and §ipesubsamples are shown in Section 4.
Sections 5 and 6 investigate in depth the detemtsénaf cash for the whole sample period and
for the financial crisis. Section 7 concludes.



2. Literature Background and Testable Hypotheses

The financial literature has emphasized four maootives for holding cash, which are
extensively examined in the following section. Bhsm the existing theories on cash holdings
determinants, | establish the empirical hypotheses.

2.1 The transaction motive

According to the transaction motive, companies cggh for their transactions and business
exchanges (Keynes (1936)). If a firm has insuffitimternal resources to cover current business
expenses, it can raise funds by selling assetse mxternal funds in the capital market, cut
dividends, or reduce investments. In a Modilianit&fiworld firms would be able to raise funds
at no cost and therefore they would be indiffetegtiveen holding cash and borrowing money.
However, in the real world raising funds is cosBn the one hand, there is a substantial fixed
expense of accessing outside markets. On the bémgt, there is a variable expense that depends
on the amount raised. Firms avoid these costs valeenmulating large amounts of cash. It is
important to note, however, that holding large amswf cash is associated with opportunity
costs due to the forgone interest on the cashhitnregard, Opler et al. (1999) show that the
optimal amount of cash reserves is given when thggmal costs of holding liquid assets are
equal to the marginal costs of cash shortage. Siheemarginal costs of liquid assets are
constant, they can be graphically represented lasriaontal line. The marginal costs of liquid
assets shortage increase as shortage increasassdenacase of shortage firms have to cut
investments or raise more external finance. Becdhese actions lead to higher costs, the
marginal costs of liquid assets shortage can beesepted as a downward sloping curve. As a
result, one can expect companies that incur hidrersaction costs to be more likely to
accumulate cash. In a nutshell, the transactiots &®uld be considered as an important factor
for holding cash. In this context, the classicgdgraof Baumol (1952) emphasizes the transaction
costs of transferring higimterest-bearing assets into cash. Specificallynareasing demand for
cash is found when the transaction costs of sellmerest-bearing assets increase. Similarly,
Miller and Orr (1966) study the transaction motifieg holding cash and show that higher
brokerage costs lead to higher corporate cashrigddi

A considerable number of other papers study theséretion motive for holding cash. The model
of Mulligan (1997) shows, for instance, that dueetmnomies of scale it is less costly for large
firms to obtain external finance. A recent studyRsterson and Rajan (2002) also supports the
hypothesis that borrowing money is more expensivesinaller firms. Specifically, the results of
their study show that the costs associated witsimgiexternal funds are not correlated with the
borrowed amount of money, suggesting that thesés e fixed. Hence, it is expected that



smaller firms would hold more cash to avoid thased costs. In other words, there should be a
negative relationship between firm size and castimgs.

H1la. Firm size: Larger firms hold less cash than smaller firms.

Furthermore, the amount of cash held due to trélesacasons depends on how easily firms can
liquidate assets in case of shortage. Schleifer\askny (1992) show that a firm selling firm-
specific assets faces substantial transaction,aebtreas if the firm has noncash liquid assets, it
can use them at a low cost in case of a shorffhkrefore, firms with more noncash assets hold
less cash (Ferreira and Vilela (2004), Opler et(E99)). To determine the relation between
noncash assets and cash, financial researcherexéonple, Opler et al. (1999), Ferreira and
Vilela (2004), Bates et al. (2009)) use the netlkiay capital, net of cash. The net working
capital mirrors the ability of a firm to cover itsirrent liabilities and operating expenses and that
is why it can be used as a proxy of the liquid &ssabstitutes. According to Bates et al. (2009),
one of the main reasons for the increase in cash iratheir sample is the fall in net working
capital. Taken together, | expect a negative @tstip between cash substitutes and cash
holdings.

H1b. Noncash liquid assets. Firms with sufficient noncash liquid assets hokksleash.

Besides, Kim et al. (1998) argue that firms witgthtash flow have a ready source of liquidity.
Consequently, such firms do not need to accumidagie amounts of cash.

H1c. Cash flow: Firms with more cash flow hold less cash.

2.2 The precautionary motive

Like the transaction motive, the precautionary netior holding cash was first introduced by
Keynes (1936). It states that firms accumulate ¢astvoid financial distress costs. Accordingly,
firms benefit from holding cash in the sense theytcan invest in profitable projects when
external financing is costly or even not availalftenkowitz and Williamson (2006)).

Among the financial researchers who have studiedfdbtors of the precautionary demand for
cash, Opler et al. (1999) emphasizes the role si ¢lw volatility for holding precautionary
cash. They find evidence that firms hold substami@gsh amounts when cash flows are more
volatile. The explanation is that more volatileltdl®ows are riskier and adverse financial shocks
are more likely to occur. In that respect, it igortant to note that Campbell et al. (2001) record
an increase in idiosyncratic risk over the samgaqga from 1962 to 1997. Similarly, Irvine and
Pontiff (2008) document an increase in idiosyncragturn volatility over the period 1964-2003.
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They explain that this increase in idiosyncratidune volatility reflects an increase in
idiosyncratic volatility of fundamental cash flowlost importantly, since this risk cannot be
hedged through the use of derivatives, only holdmye liquid assets can prevent companies
from unfavorable financial shocks. Consequentlg, pnedicted relationship between cash flow
volatility and cash holdings is positive.

H2a. Cash flow volatility: Firms with more volatile cash flows and higher neqcy of cash flow
shortfalls accumulate more cash.

If firms do not accumulate more cash to hedge tisis adverse financial shocks may have a
significant impact on their future growth. This cems mainly firms with better investment
opportunities because of the losses that may oftmm forgone profitable projects and
investments (Ferreira and Vilela (2004)). This jeedn is supported by Opler et al. (1999), who
identify the market-to-book ratio and the R&D coassproxies for the investment opportunities.
In addition, firms which value depends on growthiaps incur higher financial distress costs.
Ozkan and Ozkan (2004) and Ferreira and Vilela 42@Xplain that because of the intangible
nature of the growth options, their value dropsdemdly in case of bankruptcy. Hence, the
investment opportunity set is namely another imgdrfactor in determining the precautionary
motive for holding cash. It is expected that firmsh better investment opportunities use cash as
a buffer against bankruptcy losses and such firmasn@ore likely to accumulate precautionary
cash.

H2b. I nvestment opportunities: Firms with better investment opportunities holdencash.

Financial researchers use several proxies to medlsarinvestment opportunity set. As already
mentioned, the market-to-book ratio is one of thesiwidely used variables for that purpose.
The higher the market-to-book ratio of a companyhe better the investment opportunities it
has and the greater the losses it would incur $® @d bankruptcy. Following this, there should
be a positive relation between market-to-book ratid cash holdings.

Another frequently used proxy for the amount ofestvnent opportunities and financial distress
costs is the capital expenditure (as is used irsthey of Kalcheva and Lins (2007) and Bates et
al. (2009)). Firms with more capital expenditureg @&xpected to have greater investment
opportunities and to hold larger amount of liqussets.

Finally, Opler et al. (1999) use research and dgreknt costs to proxy the investment
opportunities. The R&D expenditures have been ifledtas a major contributor of information
asymmetries (Aboody and Lev (2000)) because of th&ngible nature (see, for example, Barth
and Kasznik (1999)). Therefore, the problem with thgher R&D expenses is that they may
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involve larger financial distress costs (Opler diitthan (1994)). To avoid high bankruptcy costs,
firms with higher R&D expenditures hold more caghe research papers of Opler et al. (1999),
Dittmar et al. (2003) and Bates et al. (2009) aonfihe positive relation between R&D costs and
cash.

Another important factor in determining the predanary demand for holding cash is the access
to capital markets. Financially unconstrained firhesse no restrictions to access the external
capital and to get sufficient external funds fogithinvestments. Such firms do not need to hold
precautionary cash. Nevertheless, in the real waoddt of the firms have to take into account the
availability and costs of external financing inith@vestment decisions. When it is difficult to
obtain external funds, firms accumulate cash reserVherefore, financial researchers consider
the financial constraints as an important factéeaing the demand for liquid assets. Almeida et
al. (2004) relate the financial constraints tofth@’s propensity to save cash out of cash inflows,
referred to as the cash flow sensitivity of casking a large sample of manufacturing firms over
the period 1971-2000, they find a strong supparttiieir hypothesis, namely that financially
constrained firms show a systematic propensityate £ash. Following the approach of Almeida
et al. (2004), Han and Qiu (2007) separate thesfimtheir sample into financially constrained
and financially unconstrained based on the dividpagout ratio, firm size, bond ratings and
commercial paper ratings. Their model shows tharcially constrained firms hold more cash
in the presence of cash flow volatility. As for tbhaconstrained firms, they do not find a link
between cash holdings and cash flow volatility. tker, Campello et al. (2010) survey 1050
Chief Financial Officers in the U.S., Europe andiaAto investigate financially constrained
during the global financial crises and find thatafncially constrained firms used their cash
savings as a buffer against adverse financial shock

To measure whether a firm is financially constrdingnancial researchers use different proxy
variables.

First, Fazzari et al. (1988) consider the dividgraout ratio as a proxy for the financial
constraints. The researchers assume that firmslewtr payout ratio have more difficulties in
obtaining external finance. Similarly, Opler et @999) and Bates et al. (2009) argue that firms
that do not pay dividends are more risky and havagdd access to capital markets. Hence, such
firms should have a precautionary motive for hajdmore cash. In contrast to this theory
prediction, Guney et al. (2007) find a positiveati&En between dividend payout and cash holding
in German companies for the period 1996-2000. Asmbiling to their research, dividend payout
has no impact on corporate cash holdings in Frab&e,and Japan. Nevertheless, following
Bates et al. (2009), | expect a negative relatetmvben dividends and cash holdings.

Second, researchers use the firm size to sort aoeganto financially constrained and
unconstrained categories (see for example, Gilicharid Himmelberg (1995)). Smaller firms are
assumed to be younger, less well known, and thue rikely to be financially constrained.
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Titman and Wessels (1988) consider larger firmséomore diversified and less likely to
experience bankruptcy. Since such firms would hiawveer financial distress costs, they are
expected to hold less cash for precautionary mstiwdich in turn suggests a negative relation
between firm size and corporate cash holdings.

Finally, I turn to the net income. Since researsheosnsider the negative net income as an
indicator for financial constrains, firms with neiga net income should have higher levels of
cash.

H2c. Financial constraints: Financially constrained firms hold more cash

The increase in precautionary cash can also bibwtd to the level of leverage. The relation
between leverage and cash holdings, however, lisastiempirical issue. On the one hand,
Ferreira and Vilela (2004) argue that firms witlgher leverage are more likely to experience
financial distress. Thus, such firms are expectechdld more cash in order to reduce the
probability of bankruptcy. Moreover, Acharya et 007) state that financially constrained
firms with high hedging needs, i.e. if the correlatbetween operating income and investment
opportunities is low, hold more cash instead ofuoaly their debt levels. Accordingly, cash
holdings might be positively related to leverage. tBe other hand, some researchers argue that
there might be a negative relation between corparash levels and leverage. For instance, Bates
et al. (2009) explain that firms hold more cashieduce the level of debt, when debt is already
enough constraining, and in turn to reduce the givdity of financial distress. Ferreira and Vilela
(2004) also provide a strong evidence for a negaglation between cash holdings and leverage.
Further, Gunay et al. (2007) analyse in depth titere of the relationship between cash levels
and leverage. Although they are not the first tadgtthe impact of leverage on cash holdings,
they find, in contrast to prior research, that tekation between cash holdings and leverage is
non-monotonic. That is, leverage is negativelyteglao cash at low levels of leverage but the
relation becomes positive when the levels of legerare higher. The reason is that firms are
more likely to experience financial distress athhigvels of leverage and that is why they hold
more cash to avoid eventual bankruptcy costs. Weftdevels, leverage acts as a proxy for the
ability of firms to issue debt, meaning that boritogg can be a substitute of cash.

Since Bates et al. (2009) find a negative relabetween leverage and cash, | expect that this
relation will hold true in my sample also.

H2d. Leverage: There is a negative relation between leverage asth.c



2.3 The tax motive

The tax motive for holding cash stems from the miees created by the taxes that multinational
firms face. This motive is associated with the sagé foreign income, repatriated to the home
country. Firms facing higher repatriation taxes chahore cash abroad. Generally, U.S.
multinational firms pay taxes for their operati@izoad. If the foreign earnings are repatriated to
the U.S., firms pay the difference between the th$.rate and the tax credits that they get for
the taxes paid abroad (Foley et al. (2007)). Bexafishese tax burdens and the lack of profitable
projects, U.S. multinationals retain their earniradgoad. In their empirical work Foley et al.
(2007) analyze detailed financial data on the ddimesd foreign operations of a large sample of
U.S. firms for the period 1982-2004. They confitme theoretical predictions and find four main
results on the tax-based explanation for holdinghc#irst, firms that are subject to higher tax
costs of repatriated earnings have higher caslisle8econd, the repatriation tax burdens are the
reason that multinational firms hold more cash atird hird, incorporated affiliates in lower tax
jurisdictions hold more cash than branch affiliatesice U.S. taxes the foreign branch earnings
as they are earned, branches do not have a taxariotretain high levels of cash. Finally, firms
that have high levels of debt are less sensitihiéatax costs triggered by repatriation and hold
less cash.

To measure the effect of taxes associated withtniepan, Bates et al. (2009) use firms with
nonmissing foreign pretax income. Following Batesle (2009), | expect that firms with more
foreign income hold more cash due to the tax cofstepatriation.

H3. Foreign income: Firm with higher foreign income hold more cash.

2.4 The agency motive

The agency motive for holding cash stems from agermflicts. The agency problems arise
when controlling shareholders’ interests do nagrakvith the interests of outside shareholders.
This is the case when, for instance, controllingreholders and managers extract private benefits
at the expense of outside investors. Specificallgnagers accumulate more cash that benefit
them personally. Therefore, agency problems argreét importance in determining corporate
cash holdings.

Most of the conflicts between managers and shadem®lare associated with the payout policies.
Jensen (1986) argues that these conflicts are iafigeserious when firms generate large
amounts of free cash and entrenched managers teéagash and invest it in even not profitable
projects. By doing so, managers increase their p@ame compensation. Opler et al. (1999)
provide a fundamental framework to study the agemoyive for holding cash and discuss two
important agency factors that contribute to higbash holdings. First, risk averse managers
accumulate more cash. Second, managers who sesltephbenefits from investment projects
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hold more cash. The accumulated cash provides reemagth the flexibility to invest in any
risky project from which they can extract more pee benefits.

Financial researchers use proxies based on firmactaistics to represent the agency costs of
free cash flow, and thus to identify the impactagiency conflicts on the cash holdings. For
instance, the investment opportunity set, measobyetie market-to-book-ratio (see, for example,
Ferreira and Vilela (2004)), can be used as arcatdi for generated free cash flow. Bates et al.
(2009) argue that firms with weaker growth oppoitiea generate more free cash flow to ensure
ready cash for future growth projects, even if ghpsojects are not always profitable. Hence,
using the market-to-book ratio, there should beegative relationship between investments
opportunities and accumulated cash.

H4a: | nvestment opportunity set: Firms with poor investment opportunity set hold encash.

The next variable used to proxy for agency corfflist the firm size. Larger firms have larger
shareholders dispersion (Ferreira and Vilela (20@diich means that managers of larger firms
have more power to decide on the corporate casitigwland to accumulate more cash.
Consequently, firm size should be positively redat@ corporate cash reserves.

H4b. Size: Larger firms hold more cash.

Finally, superior managerial discretion can eaailge in low leverage companies because capital
markets do not monitor them (Ferreira and Vilel@0@®). Hence, the free cash flow theory
predicts a negative relationship between leveragecash holdings.

H4c. Leverage: Less levered firms hold more cash.

It is important to note, however, that controllisgareholders and managers can extracts more
private benefits in countries with weak shareholgi®tection (see, for example, La Porta et al.
(2002), Claessens et al. (2002), Lins (2003), Lemmod Lins (2003), and Klapper and Love
(2003)). In that respect, Dittmar et al. (2003) rakee the role of corporate governance in
determining the corporate cash levels. For a lasgaple of companies from 45 countries, they
find strong evidence for higher cash levels in ¢oas where shareholder rights are not well
protected. Consistently, Ferreira and Vilela (20643 Guney et al. (2003) find that firms in
countries with better investment protection accwatauless cash. In related vein, a recent cross-
country research of Kalcheva and Lins (2007) shimnasentrenched managers are more likely to
stockpile cash especially when country-level exdeshareholder protection is weak. All these
empirical studies (Dittmar et al. (2003), Kalchenad Lins (2007), Ferreira and Vilela (2004))
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use international data to study the impact of crafggovernance and agency costs on corporate
cash levels. The cross-country data provides strauqgportive evidence on the theoretical
predictions because it captures the differencessaccountries in legal environment, investor
protection, ownership structure, and capital markistvelopment — factors related with different
levels of agency costs.

In contrast, the empirical evidence on the agenotiva for holding cash in U.S. firms is weak.
For example, Opler et al. (1999) and Bates et28l09) do not provide supportive evidence for
the agency motive in the U.S. Dittmar et al. (20@Xplain that this is due to the good
shareholder protection in the U.S. However, reeampirical work is beginning to challenge this
belief. More specifically, Harford et al. (2008)eshlight on the impact of agency problems on
the propensity to accumulate cash in the U.S. lmpwsig that firms with weaker corporate
governance hold less cash.

Financial researchers are also interested in igastg the impact of agency conflicts on the
value of corporate cash holdings. It is argued thdhe presence of agency costs, the value of
corporate cash holdings is less because of twameashe small amount of cash that outside
investors own and the private benefits that colmtiglshareholders extract. Dittmar and Mahrt-
Smith (2007) study the value effect of corporateggnance on cash holdings in U.S. firms and
show that the value of excess cash is substantesty/in poorly governed firms. The explanation
for their finding is that poorly governed firms spkeexcess cash and as a result destroy firm
value. Pinkowitz et al. (2006) show that minorityaseholders discount corporate cash more in
countries with weaker investor protection. In aiddif Kalcheva and Lins (2007) provide
evidence that the firm value is lower in the preseaf entrenched managers and weaker external
country-level shareholder protection. Thus, thaugabf the cash decreases in the presence of
agency conflicts and there should be a negatiaioalship between the amount of cash holdings
and the level of investor protection.

H4d. Investor protection: Firms hold more cash if they are located in cowegriwith lower
investor protection.

One of the most widely used proxies for sharehsldaotection in cross-country empirical
studies (see, for example, Pinkowitz et al. (208@)cheva and Lins (2007)) is the La Porta et al.
(1998) measure of anti-director rightSORI). The original index has been criticized for mk&ts,
and has been revised by Djankov et al. (2006) gradn@nn (2010). This index can take values
between zero and five, with higher values represgra better shareholders protection. Also, the
ADRI should be negatively related to the level of cash.
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H4e. Anti-director rightsindex: The higher the anti-director rights index, the leash should be
accumulated.

Further, the creditor rights inde£R) by La Porta et al. (1998) measures the creditoteption.
Brockman and Unlu (2009) revised and updated ie Fdex ranges from zero to four, with
higher values indicating better creditor rightstpotion. Bates et al. (2009) and Ferreira and
Vilela (2004) use it in their studies to identityet effect of agency problems on corporate cash
holdings. Using it to measure the creditor protectil expect a negative relation between cash
holdings and the creditor rights index.

HA4f. Creditor rightsindex: Higher creditor rights index is associated withdesash.

The next variable is the rule of law indeRL). It is produced by the country risk rating agency
International Country Risk (ICR). This index repsts an estimate of the law and order tradition
in a given country and ranges from zero to tenheigvalues of the rule of law index indicate
more tradition for law and order. Thus, | expechegative relationship betwedRL and the
corporate liquid assets.

H4g. Rule of Law index: There should be a negative relation between thamlLthe corporate
cash levels.

Finally, Ferreira and Vilela (2004) find strong @ence for a negative relation between cash
holdings and ownership concentration. One posséx{planation for this finding is that
concentrated corporate ownership structures areciassd with poorer shareholder protection
(La Porta et al. (1998)). When the country’s lggaitection is weak, large shareholders monitor
managers and prevent them from keeping large amoahtcash. Therefore, | control for
ownership concentration in studying the relatiotwleen investor protection and cash holdings. |
expect a negative relationship between ownershpeamration and cash holdings.

H4h. Ownership concentration indicator: Ownership concentration should be negatively relate
to cash.

2.5 The pecking order theory

The pecking order theory by Myers (1984) statesfilras follow a particular financing order in
order to cope with the asymmetric information pewbs. In the first place, firms should use
retained earnings to finance their investmentthdfretained earnings are not enough to cover the
investment needs, firms should issue safe debisky debt and lastly issue equity. Following
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this financing order, firms accumulate the retaieadnings to finance profitable future projects
and eventually to repay debt. In this regard, fismith higher cash flows are more likely to have
enough retained earnings for their investment aid cepayment. And all the rest is accumulated
cash.

H5a. Cash flows: Firms with higher cash flows hold more cash.

If the investments exceed the retained earningsisfiuse their cash reserves and issue debt.
Thus, in the pecking order world, cash holdings landrage move in an opposite direction.

H5b. Leverage: There should be a negative relation between cashearerage.

Finally, according to the pecking order theorygtarfirms are more likely to be successful.
Evidently, larger firms should hold more cash, raftentrolling for investments (Opler et al.
(1999)).

H5c. Size: There should be a positive relation between cashfiam size.

3. Data Description

This section describes the dataset and the metbgyldor conducting the research. Also, the
dependent and independent variables are definedsamuinary statistics of all variables are
provided.

3.1 Sample construction

For the empirical investigation on the cash holdin§European firm | construct a panel data set
of publicly traded European firms from 1980 to 20The initial data set contains all surviving
and non-surviving firms for which financial data available on Datastream for the sample
period. The main data set has been constructeallaw/$. First, financial firms (SIC codes 6000-
6999) were dropped from the sample because theykewyy cash to meet capital requirements.
Utilities (SIC codes 4900-4999) were also exclutbedause their cash holdings can be under
regulatory supervision. Second, firm-year obseoretiwith negative total assets and sales were
removed from the sample. Finally, missing firm-yehservations for any variable were dropped.
The study focuses on analyzing the trends in catpocash holdings in five industrialized
European countries, namely UK, Germany, FranceinSpad Italy. The final sample consists of
53,195 observations for 4,786 unique firms frone fsample countries.
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3.2. Cash ratio

Financial researchers define the cash ratio irewfit ways (Bates et al. (2009)) but the most
common measure is the ratio of cash and markesaoigrities to total assets. Opler et al. (1999)
subtract cash and marketable securities from t@akt in the denominator, arguing that the
firm’s ability to generate future profits depends the available assets. This ratio is therefore
referred to as cash-to-net-assets rafiogenerates a lot of outliers, however. To imgrdhis
approach, Foley et al. (2007) define the cash asnttural logarithm of cash to net assets.
Finally, the cash holdings can be computed asahe of cash and marketable securities to sales
(Bates et al. (2009)). In this research | followtd3aet al (2009) and define the cash ratio as the
ratio of cash and marketable securities to totséi@s Moreover, in some regressions | use the log
of the cash-to-net-assets ratio in order to redieeimpact of outliers and to confirm the
consistency of the results.

Table 1 shows descriptive statistics for the cadio iin five European countries over the sample
period from 1980 to 2011. The mean cash ratio irstnod the countries lies between 12% and
14%. Spain exhibits the lowest levels of cash indato total assets (9.1%) in the sample.
Consistent with Ferreira and Vilela (2004), Spaas hlso the lowest cash-to-net-assets ratio for
the period 1987-2000 (see Table B.1. in the AppeBJi Ferreira and Vilela (2004) explain that
these differences in the average cash holdingss@ountries can result because of differences
in the accounting standards. Different levels @rsholder protection, different bankruptcy laws
and different state of development of capital merkan be also reasons for the small variations
of the cash ratio across countries. Table 1 shdsesthat about half of the observations in the
sample stems from UK. The large number of obseaymatexplains why the standard deviation in
the UK is slightly higher.

% Kalcheva and Lins (2007) also use the cash-tassets ratio in their research.
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Table :
Cash ratio by country

This table presents summary statistics for castimgd across five European countriégge sample includes
firm-year observations of EU publicly traded firmgh positive book value of total asseand sales for the per
1980-2011. Financial firms (SIC codes 6000-6999) atilities SIC codes (4900-4999) are excludedmRiea
observations with missing values for any varialskeaso removed from the sample s@aatio is defined as c:
and marketable securities divided by total as$&ts.the number of observations.

Country Mear SD 25" Pct Mediar 75" Pctl N

Franc: 0.13¢ 0.12¢ 0.04¢ 0.09t 0.18: 10,773
German 0.12¢ 0.151] 0.02¢ 0.06¢ 0.16¢ 9,516
Italy 0.12¢ 0.12: 0.04( 0.08: 0.161 3,475
Spair 0.091 0.10zZ 0.02: 0.05¢ 0.121 2,192
UK 0.13- 0.161 0.02: 0.07¢ 0.17¢ 27,239
All countrie: 0.12¢ 0.14¢ 0.02¢ 0.07¢ 0.17: 53,195

3.3. Explanatory variables

Having discussed the transaction and precautiomexyves for holding cash in Section 2, this
section reveals the variables related to thesevesoti

The first variable is the market-to-book ratioisltused as a proxy for the investment opportunity
set because the market value of firm’'s assetsaseerelative to its book value in the presence of
more growth options. The market-to-book raicalculated as book value of assets minus book
value of equity plus market value of equity dividedbook value of total assets.

Another variable used as a proxy for growth opputtes is the R&D ratio. It is measured as
R&D spending divided by revenues. The ratio istgetero if R&D is missing.

The ratio of capital expenditures to assets is at to measure investment opportunities. It is
estimated by dividing capital expenditures by tasgets. Bates et al. (2009) use the acquisition
spending as a substitute for capital expenditiBese data on acquisitions activity is hard to get,
| use only the capital expenditures.

Firm size is used to test both the transaction veoéind the precautionary motive for holding
cash. Following Foley et al. (2007), | define timenfsize as the natural logarithm of total assets
for the previous year.

To estimate the impact of liquid assets substitatesash holdings, | use the net working capital.
The net working capital is measured as the ratiousfent assets minus current liabilities and
minus total cash and equivalents to total assetsigncash and equivalents ((current assets-
current liabilities-total cash and equivalents}ft@ssets-cash and equivalents)).

| employ the leverage ratio as a proxy for firmabtl The leverage ratio is given by long-term
debt plus debt in current liabilities divided bydkovalue of assets (Opler et al. (1999)).

The industry cash flow risk is seen as a deterniif@anholding precautionary cash because

mainly firms with higher cash flow volatility arexposed to financial shocks. Following Opler et
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al. (1999), | measure the cash flow volatility ke mean of the cash ratio standard deviations of
firms in the same two-digit SIC-code industry otlex sample period (at least four years if data is
not complete).

Another variable used for the analysis of the pugoaary motive is the dividend dummy. It is
set to one if a firm pays a common dividend in dipalar year, and zero otherwise.

To reduce the influence of outliers, | winsorize thutliers in firm-year explanatory variables as
follows. Extreme values of the leverage ratio amaved so that it lies between zero and one.
Market-to-book ratio, capital expenditures to asseind R&D are winsorized at 1% level.
Finally, the bottom tail of the cash flow-to-todsets ratio is winsorized at 1% level.

Table 2 provides summary statistics on the exptagavariables that are computed from
Datastream. The overall mean of the market-to-lbratik is 1.56 and about 68% of the firm year
observations include common dividends. The resalds show that 24% of the observations
report firms with negative net income.

Table :
Summary statistics of the explanatory variables

The table presents descriptive statistics on keyjabkes for this research. The sample includedirai-yeal
observations of EU publicly traded firms with positbook value of total assets and sales for thiege 988
2011. Financial firms (SIC codes 6000-6999) anditie8 SIC codes (4900-4999) are excluded. Fyear
observations with missing values for any variabte also removed from the samplBefinitions of th
explanatory variables are provided in Table A.Jopéndix A. N is the number of observations.

Variable Mean SD 2%Pctl Median 78 Pctl N
Leverage 0.226 0.133 0.131 0.212 0.295 53,119
MB 1.567 0.961 1.018 1.269 1.742 53,119
Real size 11.954 2.084 10.362 11.782 13.243 48,844
NWC 0.039 0.209 -0.074 0.037 0.161 52,152
Capex 0.061 0.070 0.020 0.042 0.077 53,119
Industry sigma 0.053 0.018 0.045 0.061 0.068 53,119
Cash flow 0.033 0.221 0.027 0.064 0.099 50,649
Dividend dummy 0.679 0.467 0.000 1.000 1.000 53,119
R&D/sales 0.016 0.059 0.000 0.000 0.001 53,119
Net income dummy 0.761 0.427 1.000 1.000 1.000 28,1

4. The Evolution of Cash Holdingsover Time

4.1 Trends in cash holdings and leverage ratios

This section examines the trends in cash holdifigriblic firms in five European countries for
the sample period 1980-2011. Furthermore, the @egrovides also the evolution of leverage
and net leverage ratio.
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Table 3 shows the evolution of the average cash aad the changes in the aggregate cash ratio
and the median cash ratio over the sample peribd. Second column of the table gives the
number of observations in each year. The third mnolueports the yearly aggregate cash ratio,
defined as the sum of cash ratios of all firms acleyear. The aggregate ratio increases from
8.7% in 1980 to 13% in 1987 and lies between 8%148d in the last ten years from the sample
period. The average cash ratio, shown in the foadglumn, is 7.1% in 1980. Although it
increases to 16.8% in 2006, it is on average latvan the average cash ratio of U.S. firms,
reported by Bates et al. (2009). However, from 2@02006 the trend in the average cash ratio is
upward for both European and U.S. firms. Turningtrie the median cash ratio, | find similar
results. The ratio increases from 3.8% in 19800 In 2011 (see also Figure B.1. in Appendix
B for a graphical representation of the trends @amand median cash ratios). The largest value
of the median ratio is 10.7% in 2006, which decesas the following years.

A regression on a constant and time examines whétleeobserved trend in the cash ratios is
statistically significant. The time coefficient fthhe average cash ratio indicates that it increases
by 0.28% per year on average (see Table B.2. ireAgix B). The Rof the regression model is
79%. For the median cash ratio, the time coefficamresponds to a yearly increase of 0.18%.
Most importantly, both time coefficients are stiiglly significant meaning that there is a
positive time trend in the cash holdings of Eurapéems in the sample period. However, this
increase is lower than the annual increase of bakling in US firms. Bates et al. (2009) find a
0.46% yearly increase in the average cash ratioaa®d@7% yearly increase in the median cash
ratio.

Next, | focus on the evolution of the leverageaati the sample period. Columns 6 and 7 of
Table 3 report the evolution of the mean and metiaarage ratios. The results show that these
two ratios decrease over the sample period. Theaggdeverage ratio is 25.8% in 1980 and falls
to 14.8% in 2011. Further, | examine the trendh@ met leverage ratio, shown in the last two
columns of Table 3 (see also Figure B.2. in Apperg). The net leverage ratio is measured as
long term debt plus debt in current liabilities msncash and marketable securities, divided by the
book value of total assets. This variable showgdhe of cash as negative debt because cash can
be used to pay off outstanding debt (Acharya e(24107)). According to the results shown in
Table 3, the net leverage ratio decreases ovesdhgle period. It starts at 18.7% in 1980,
changes a lot over the sample period and beconers regative (-0.1%) in 2011. In 2007 and
2008 it increases drastically, but decreases agalme following years. The median net leverage
ratio is 18.7% in the beginning of the sample peramd 4.7% in the last year of the sample
period. Like the average net leverage ratio, thdiamenet leverage ratio increases in 2007 and
2008. The reason for this increase might be thentiral crisis. The impact of the crisis on cash
and leverage is extensively discussed in Sectin 5.
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Regressions of the leverage ratios on a constahtisie examines the statistical significance of
their patterns (see Model 3 and Model 4 in Tab B Appendix B). The time coefficient of the
average net leverage ratio indicates an averagéyydecrease of 0.53%. Theé R this model is
85%. Similarly, the time coefficient of the medinat leverage ratio corresponds to an average
yearly decrease of 0.36%. Théi&84%. Both models are statistically significantree 1% level.
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Table !

Average and Median Cash and L everage Ratios

The sample includes all Datastream figear observations of European publicly traded fimith positive bool
value of total assets and sales for the period -P888. Financial firms (SIC codes 606099) and utilities Sl
codes (4900-4999) are excluded. Firm-year obsenstwith missing values for any variatdee also remove
The cash ratio is measured as cash and markethlaties divided by the book value of total assEte leverag
ratio is measured as lotigrm debt plus debt in current liabilities dividey the book value of total assets. N is

number of observations per year.

Average Median Average Median Average Median Net

Aggregate Cash Ratio Cash Ratio Leverage Leverage Net Leverage
Year N Cash Ratio Leverage
1980 301 0.087 0.071 0.038 0.255 0.238 0.191 0.197
1981 312 0.082 0.076 0.044 0.266 0.243 0.193 0.193
1982 330 0.085 0.083 0.053 0.263 0.242 0.181 0.174
1983 356 0.095 0.092 0.060 0.252 0.240 0.160 0.161
1984 450 0.104 0.097 0.069 0.234 0.228 0.138 0.141
1985 512 0.110 0.101 0.075 0.224 0.220 0.124 0.129
1986 597 0.127 0.113 0.084 0.213 0.212 0.103 0.123
1987 1,080 0.130 0.123 0.085 0.179 0.288 0.069 20.09
1988 1,453 0.123 0.114 0.077 0.182 0.299 0.082 10.01
1989 1,622 0.116 0.108 0.067 0.190 0.207 0.097 70.12
1990 1,736 0.109 0.104 0.064 0.193 0.213 0.103 80.13
1991 1,814 0.101 0.099 0.057 0.194 0.212 0.109 90.13
1992 1,825 0.100 0.103 0.058 0.192 0.202 0.102 80.12
1993 1,877 0.103 0.108 0.065 0.182 0.190 0.087 60.11
1994 1,905 0.113 0.112 0.073 0.182 0.195 0.082 40.11
1995 1,887 0.107 0.108 0.066 0.184 0.198 0.086 90.11
1996 2,045 0.099 0.113 0.066 0.176 0.191 0.074 10.11
1997 2,147 0.097 0.121 0.076 0.176 0.185 0.064 30.10
1998 2,181 0.088 0.123 0.073 0.178 0.189 0.065 10.10
1999 2,132 0.086 0.124 0.068 0.170 0.184 0.055 70.10
2000 2,353 0.079 0.148 0.076 0.151 0.174 0.012 10.09
2001 2,438 0.081 0.150 0.076 0.153 0.172 0.011 50.08
2002 2,348 0.082 0.150 0.082 0.165 0.181 0.024 00.09
2003 2,203 0.093 0.151 0.088 0.169 0.183 0.027 10.09
2004 2,208 0.096 0.159 0.100 0.162 0.174 0.011 80.06
2005 2,273 0.094 0.164 0.104 0.160 0.177 0.004 90.06
2006 2,358 0.091 0.168 0.107 0.152 0.166 -0.008 620.0
2007 2,338 0.089 0.160 0.101 0.156 0.168 0.003 20.06
2008 2,231 0.086 0.151 0.093 0.165 0.177 0.022 10.08
2009 2,091 0.100 0.156 0.107 0.152 0.159 0.004 00.05
2010 1,974 0.102 0.159 0.111 0.151 0.161 -0.001 460.0
2011 1,849 0.094 0.145 0.100 0.148 0.160 0.001 70.04

4.2 Cash ratio by firm size
In this section | investigate whether the trendhi@ cash levels differs across firms of particular
size. In order to do this, | divide the sample iqgtgantiles in each year according to the book
value of total assets in the prior year. Thus,ghmple for this analysis expands from 1981 to
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2011. Quintile 1 represents the smallest firms, r@&e the largest firms are assigned to quintile
5. Figure 1 shows the evolution of the cash raiircefich size quintile over the sample period.
Similar to the findings of Bates et al. (2009) tiS. firms, there is a clear positive trend in the
average cash ratio of the three smallest quinti®esnarkably, the average cash ratio of the two
largest quintiles is fairly low and stable over gzanple period.

Figure .
Cash ratio by firm size quintile from 1980 to 2011

The figure presents the average cash ratio by firm size ovesatiple period. The sample includes all
Datastream firm-year observations of European publichettdidms with positive book value of total assets and
sales for the period 1988-2011. Financial firms (SICes08000-6999) and utilities SIC codes (4900-4999) are
excluded. Firm-year observations with missing values fyr aariable are also removed. The cash ratio is
measured as cash and marketable securities divided by thedlae of total assets. Firm year observations are
divided into quintiles based on the book value of totakt@sin the prior fiscal year. The first quintile (Q1)
represents the smallest firms, while the fifth quint@®) represents the largest firms in the sample.

——@—— Q1: Smallest firm size quintile Q2 Q3 Q4  ———— Q5: Largest firm size quintile
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To confirm these findings, | estimate a regres©bmhe cash ratio on a constant and time (in
years) for each quintile separately. The time doeffits for the two smallest quintiles are
positive and fairly large (see Models 1 and 2 dbl€aB.3. in Appendix B). In contrast, the time

coefficients for the two largest quintiles are deraland, in Model 5, even negative. All

coefficients are significant at 1% level. Theseulessconfirm the prediction that smaller firms

accumulate more cash.
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4.3 Cash ratio by cash flow volatility

The precautionary motive for holding cash predibt firms in industries with high cash flow
volatility hold more cash. To either confirm oreej this prediction, in this section | examine the
relation between cash flow volatility and cash lsvef European firms. | divide the two-digit
SIC code industries into tertiles according to tbéatility of cash flow. The cash flow volatility
is measured as follows. First, for each firm | comepthe standard deviation of the cash flow to
total assets for the previous three years. | reqairleast four observations. Second, | calculate
the mean standard deviation in each year for emofdigit SIC-code industry. Figure 2 plots the
evolution of the average cash ratio for each césh Yolatility tertile per year. Firms in the
smallest cash flow volatility quintile hold low lels of cash. Similarly, the average cash of firms
from the second cash flow volatility tertile isrdgilow and stable throughout the sample period.
In contrast, the mean cash ratio in the highegt dasv volatility tertile fluctuates a lot and in
2003 increases from about 20% to 33%.

Figure ¢
Cash ratio by idiosyncratic risk from 1980 to 2011

The figure presents the average cash ratio for tertiles ostimelsl sorted by increases in idiosyncratic risk. The
sample includes all Datastream firm-year observations abdean publicly traded firms with positive book
total assets and sales for the period 1980-2011. Raidinms (SIC codes 6000-6999) and utilities SIC codes
(4900-4999) are excluded. Firm-year observations withingsglues for any variable are also removed from
the sample. The cash ratio is measured as cash and mark&tabtities divided by the book value of total
assets. Firm year observations are divided into tertilescban the cash flow volatility. T1 represents the lowest
cash flow volatility tertile, while T3 shows the higheash flow volatility tertile.

—@—— T1: Lowest cash flow volatility tertile T2 ——— T3: Highest cash flow volatility tertile
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| regress the average cash ratio of each tertil@a eonstant and time to assess whether these
trends are statistically significant (see Table.B Appendix B). The results show that the
average cash ratio of firms in industries with hagtsh flow volatility (T3) has a yearly increase
of 0.54%. The Ris 42%. In contrast, the yearly increase of theaye cash ratio of firms from
industries with low cash flow volatility (T1) is 22%. The R for this model is 77%. The time
coefficients for all tertiles are statistically sificant at 1% level. Hence, these findings arbna

with the findings of Han and Qiu (2007) and Batesle (2009) and confirm the precautionary
motive for holding cash.

4.4 Cash ratio by net income

In this section | divide the firms from the sampho two subsamples according to their net
income. This allows a further analysis of the etiolu of the average cash ratio throughout the
sample period. Specifically, | look how cash lewdiféer between firms with negative net income
and firms with non-negative net income. Figure 8spnts the pattern of the average cash ratio
for the two subsamples. Although the average casb of both subsamples increases over the
sample period, the liquid assets of firms with neganet income show a more pronounced rise
after 1995. However, the average cash ratio of igao firms with negative net income sharply
decreases between 2007 and 2010, whereas thamnafiith non-negative net income increases.
This pattern can possibly be explained by the firadrcrises.
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Figure {
Cash ratio by net income from 1980 to 2011

This figure summarizes the average cash ratio for firms métiative and firms with nonnegative net income.
The sample includes all Datastream firm-year observatioBsimipean publicly traded firms with positive book

value of total assets and sales for the period 1980-2@idndtal firms (SIC codes 6000-6999) and utilities SIC
codes (4900-4999) are excluded. Firm-year observationawigsing values for any variable are also removed.
The cash ratio is measured as cash and marketable securitiesl diyithe book value of total assets.
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Time regressions on a constant and time confirnpdsitive trend in the average cash ratio (see
Table B.5. in Appendix B). While the average yeanigrease of the cash ratio in firms with non-
negative net income is 0.23%, that in firms withgaté/e net income is 0.76%. The time
coefficients of both regressions are significarit%tlevel.

4.5 Cash ratio by dividend policy

In this section | investigate the role of divideradsthe cash ratio. | use a dummy variable equal
to one for dividend payers, and zero for non-dindigayers. Figure 4 shows the average cash
ratio for the two subsamples from 1980 to 2011. @herage cash ratio of firms that do not pay
dividends is fairly high and increases dramaticalter 1996. Although it fluctuates a lot in the
following years, it exhibits a positive pattern 02008 onwards presumably because of the
financial crisis. This evolution is in line withéhtheoretical prediction that non-dividend payers
hold more cash for precautionary motives. FigurghBws also that the average cash ratio of
dividend paying firms is fairly low and stable oube sample period.
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Figure ¢
Cash ratio by dividend policy from 1980 to 2011

This figure summarizes the average cash ratio for dividenchandividend payers. The sample includes all
Datastream firm-year observations of European puliiialjed firms with positive values for book value of total

assets and sales for the period 1980-2011. Financial (Bi@scodes 6000-6999) and utilities SIC codes (4900-
4999) are excluded. Firm-year observations with missingegafor any variable are also removed from the
sample. The cash ratio is measured as cash and marketabigesedivided by the book value of total assets.
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To confirm these findings, | estimate a regressibtie cash ratio on a constant and time for both
subsamples (see Table B.6. in Appendix B). The tefficient for the cash ratio of dividend
payers corresponds to a yearly increase of 0.13%6t & statistically significant at 1% level. The
time coefficient of the cash ratio in firms that ot pay dividends is also statistically signifitan
and represents a yearly increase of 0.62%. Thesdtgenot only confirm the precautionary
motive for holding cash, but they are in line witte findings of Bates et al. (2009) that non-
dividend payers accumulate more cash than divigeyers.

5. Empirical Analysis

5.1 The determinants of the cash ratio

Having discussed the trends in cash for the tatapte and for various subsamples, | turn to the

determinants of European cash holdings in thisi@ecSpecifically, | perform a regression

analysis to determine which firm characteristicplax the pronounced increase in the average

cash ratio of European firms. The dependent vaiablthe regressions is the ratio of cash and

marketable securities to total assets. For somessipns, however, | use the natural logarithm
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of the ratio of cash and marketable securitiesetioassets (net assets is the difference between
total assets and cash and marketable securitiesftace the impact of outliers. As discussed in
Section 3.3, | winsorize the leverage ratio, theka@ato book ratio, the capital expenditures to
assets and the cash flow to assets and the R&®tmatemove outliers.

The results from the initial regressions are reggbih Table 4. The standard errors of the OLS
regressions are clustered by firm and year, udegrethod of Cameron et al. (2006) and
Thompson (2009). Thus, the standard errors arestdbtheteroscedasticity. Moreover, | include
a country dummy variable in the first six regressinodels (Model 1 to Model 6) to control for
eventual country-specific effects.

Model 1 in Table 4 shows the results of a basitnany least squares regression using all sample
years. The market-to-book ratio, the industry désh risk, and the R&D ratio have positive and
statistically significant coefficients which areline with the theoretical predictions. Further th
negative coefficients of the NWC, leverage, dividenCapex, and firm size confirm the results
obtained in Bates et al. (2009) and are in lindlie theoretical predictions. In contrast to Bates
et al. (2009), the negative coefficient of the clelw to assets ratio is here significant and the
negative coefficient of the dividend dummy is imsfigant.

Model 2 re-estimates Model 1 using the ratio of lihg of cash to net assets as a dependent
variable. Remarkably, the coefficient of the firnzes remains statistically significant but it
switches from negative to positive. To assess véndtie positive relation between firm size and
cash is robust across firm size quintiles, | re-kwodel 2 for each firm size quintile separately
(results are not reported). The coefficient of fisme for the smallest firms in the sample is
negative (-0.1354) and statistically significantv@gdue is 0.007). Similarly, the coefficient of
firm size for the fifth quintile (the largest firmm the sample) is negative (-0.0299) but
statistically insignificant (p-value is 0.314). Atiugh the coefficients for the other three quistile
are positive (0.0724, 0.0584, 0.0703 for the sectmdd, and fourth quintile, respectively), they
are not statistically significant (p-values are &gio 0.369, 0.499 and 0.314 for the third, fourth
and fifth quintile, respectively). Similar variation the sign of the coefficient of size is foung b
Ferreira and Vilela (2007).

Further, the cash flow to assets ratio becomegnifgiant, whereas the dividends remain
insignificant. The coefficients of all other variab are similar to those in Model 1. Nevertheless,
Model 1 has a higher adjusted, Rdicating that it explains variations in the led®ldings better
than Model 2.

Model 3 re-estimates Model 1 but includes the ldggeange in the cash ratio and the lagged
cash ratio to allow for partial adjustment of tresle ratio to the equilibrium level (Bates et al.
(2009)). This model eliminates the effect of unalbable firm characteristics on the cash.
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Table 4
Regressions estimating the deter minants of cash holdings

The sample includes all Datastream firm-year olad@yns of European publicly traded firm with pogitibook value of total assets and sales for thiegher
from 1980 to 2011. Financial firms (SIC codes 6@3@9) and utilities SIC codes (4900-4999) are adedils Firm-year observations with missing values for
any variable are also removed from the sample. Gash ratio is measured as cash and marketableiteecdivided by the book value of total assets.
Definitions of the explanatory variables are giverTable A.1, Appendix A. N indicates the numberotiservations. P-values in the OLS regressions are
based on standard error robust to clustering loy &ind year are reported in parentheses. P-valuge ifRama-MacBeth regressions use Newey and West
(1987) standard errors to control for autocorretati

1 2 3 4 5 6 7 8 9 10 11
Model OLS OLS Changes OLS OLS Changes F-M (198B4g)1 (1990s) F-M (2000s) FE FE
Cash/ Log Cash/ Cash/ Log Cash/ Cash/ Cash/ Cash/ Cash/ Cash/
(Cash/Net (Cash/Net
. Assets Assets Assets Assets Assets Assets Assets Assets Assets
Dependent Variable Assets) Assets)
Intercept 0.2251 -32.7490 0.0588 0.2204 -2.8491 0.0604 0.0859 0.1214 0.2265 0.3068 0.2851
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Q1) (0.001) (0.000) (0.000) (0.000)
Lag dcash -0.0869 -0.0876
(0.000) (0.000)
Lag cash 0.7707 0.7716
(0.000) (0.000)
MB 0.0263 0.3359 0.0054 0.0263 0.3348 0.0054 0.0383 0.0306 0.0265 0.0137 0.0132
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) oQm) (0.000) (0.000) (0.000) (0.000)
Real Size -0.0031 0.0598 -0.0005 -0.0035 0.0568 00dh 0.0025 -0.0002 -0.0043 -0.0121  -0.0128
(0.011) (0.000) (0.052) (0.000) (0.000) (0.070) oQm) (0.912) (0.000) (0.000) (0.000)
Cash flow/assets -0.0471 -0.2027 0.0319 -0.0478 2188 0.0326 0.0414 -0.0509 -0.0386 -0.0142 -0.0139
(0.003) (0.161) (0.000) (0.002) (0.113) (0.000) 162) (0.007) (0.117) (0.000) (0.190)
NWC -0.1425 -1.4156 -0.0497 -0.1393 -1.3469 -0.0507-0.2642 -0.1519 -0.1038 -0.1154  -0.1156
(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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Table 4- Continue

1 2 3 4 5 6 7 8 9 10 11
Model OoLS OLS Changes OoLS OoLS Changes F-M (198BgY1 (1990s) F-M (2000s) FE FE
Cash/ Log Cash/ Cash/ Log Cash/ Cash/ Cash/ Cash/ Cash/ Cash/
(Cash/Net (Cash/Net
. Assets Assets Assets Assets Assets Assets Assets Assets Assets
Dependent Variable Assets) Assets)
Capex -0.2731 -3.1272 -0.1878  -0.2585 -2.8188 3M19 -0.5566 -0.2767 -0.2309 -0.1677  -0.1680
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0oQm) (0.000) (0.000) (0.000) (0.000)
Leverage -0.3439 -3.3151 -0.0876  -0.3434 -3.3040 .08¥B -0.1396 -0.2869 -0.3451 -0.2194 -0.2181
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) o) (0.000) (0.000) (0.000) (0.000)
Industry cash flow risk 0.3572 5.6687 0.0227 0.32575.0133 0.0331 -0.0457 0.3366 0.2681 0.3472 0.4849
(0.000) (0.000) (0.412) (0.000) (0.000) (0.218) 682) (0.001) (0.000) (0.880) (0.000)
Dividend dummy -0.0001 -0.0406 -0.0002 0.0024 0910 -0.0009 0.0301 0.0227 -0.0076 0.0046 0.0056
(0.982) (0.379) (0.899) (0.564) (0.820) (0.444) ogey) (0.000) (0.013) (0.001) (0.008)
R&D/sales 0.3975 3.2800 0.0637 0.3904 3.1323 0.0664 0.2815 0.3944 0.3557 0.1965 0.1928
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) oQB) (0.000) (0.000) (0.000) (0.000)
2000s dummy 0.0102 0.2124 -0.0034
(0.006) (0.000) (0.059)
Adj. R? 0.2420 0.1641 0.6931 0.2432 0.1675 0.6932 0.2760 2090. 0.2512 0.0933 0.0964
N 46,198 45,453 41,174 46,198 45,453 41,174 5,112 94386, 24,143 46,198 46,198




Except for the industry cash flow risk and dividenthe coefficients of all other variables are
significant and similar to those obtained in ModleBut the adjusted %of Model 3 (69.31%) is
much higher than the adjusted & Model 1 (24.20%).

In the next step, | examine whether the intercepthe models change over time. Specifically,
Models 4, 5 and 6 include the dummy variab@0s dummynd re-estimate Model 1 through
Model 3. The dummy variable takes the value onebservations in year 2000 or later, and zero
otherwise. The coefficient of this dummy variab$ positive and statistically significant in
Model 4 and Model 5. This suggests that the obskenverease in the average cash ratio results
from a regime shift in the demand for cash. Modeleéestimates Model 3 with th2000s
Dummy which coefficient becomes negative with a p-vajoeater than 0.05. Bates et al. (1999)
find similar variation in the sign of this dummyrniable.

Further, it could be the case that the interceptaat change but the slopes do. Thus, to assess
whether the relation between firm characteristind the cash ratio changes over time, | estimate
a Fama-MacBeth regression for three different supsas, namely for the periods 1980-1989,
1990-1999, and 2000-2012. The results of theseessgms are shown in Models 7, 8 and 9,
respectively. The p-values are based on Newey aast \(1987) standard errors to control for
autocorrelation. The reported?Rs the average Rfrom the cross-sectional regressions.
Remarkably, the coefficient of the cash flow ratidich is negative and statistically significant
in Model 1, becomes positive and insignificant indél 7. The industry cash flow risk also has a
different sign, compared to Model 1, but it is statistically significant. The coefficient of the
dividend dummy in Models 7 and 8 is positive arghgicant. In contrast, considering a Fama-
MacBeth regression for the 2000s (Model 9), then sif the dividend dummy switches to
negative and statistically significant. This redatlicates that the relation between cash holding
and dividends change after 2000 and is in line tighfindings of Figure 4. Model 9 has a higher
intercept which is consistent with the results inddl 4 regarding the evidence for a regime shift.
| investigate the changes in the slope coefficiemise extensively in Section 5.2.

The final two models in Table 4 (Models 10 and fd-estimate Model 1 with fixed effects.
These models limit the influence of unobservabim fand industry characteristics that remain
constant over time. Model 10 includes industry dideffects. The coefficient of the industry cash
flow risk in this model is 0.347 but insignificartinclude year and firm fixed effects in Model
11. In this specification, the industry sigma hapoaitive and significant coefficient which is
similar to that in Model 1. The coefficient of tleash flow to assets is not significant but the
coefficients of all other variables confirm theuls of Model 1. The reported?Rorresponds to
changes within firms.

Finally, | discuss some additional regressions #natreported in Table 5. Model 1 and Model 2
examine the tax motive for holding cash, which b@sn discussed in Section 2.3.
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Table *

Additional regressions estimating the deter minants of cash holdings

The sample includes all Datastream firm-year olsems of European publicly traded firm with posti
book value of total assets and sales for the pdrad 1980 to 2011. Financial firms (SIC codes 66999)
and utilities SIC codes (4900-4999) are excludedndyear observations with missing values for ldagn
debt, debt in current liabilities and cash and reelile securities are also removed from the sarfipke cash
ratio is measured as cash and marketable secutitiged by the book value of total assets. Théndefns of
the explanatory variables are given in Table A.pgpéndix A. N indicates the number of observations.

1 2 3 4 5
Model OoLS OoLS oLS OoLS OoLS
Log (Cash/ Log (Cash/
Dependent Variable Cash/Assets Net Assets) Cash/Assets Net Asset) Cash/Assets
Intercept 0.2146 -2.8626 0.2238 -2.7807 0.1575
(0.000) (0.000) (0.000) (0.000) (0.000)
MB 0.0289 0.3637 0.0267 0.3431 0.0322
(0.000) (0.000) (0.000) (0.000) (0.000)
Real Size -0.0039 0.0484 -0.0034 0.0586 -0.0077
(0.001) (0.000) (0.000) (0.000) (0.000)
Cash flow/assets -0.0177 -0.0504 -0.0482 -0.2251 .019D
(0.047) (0.541) (0.002) (0.114) (0.054)
NWC -0.1235 -1.4835 -0.1405 -1.3757
(0.000) (0.000) (0.000) (0.000)
Capex -0.2835 -3.0605 -0.2662 -2.9889 -0.2731
(0.000) (0.000) (0.000) (0.000) (0.000)
Leverage -0.3303 -3.5401 -0.3435 -3.3078
(0.000) (0.000) (0.000) (0.000)
Industry cash flow risk 0.4653 7.1466 0.3411385 5663 0.7809
(0.000) (0.000) (0.000) (0.000) (0.000)
Dividend dummy -0.0034 -0.1150 0.0009 -0.0220 -p80
(0.535) (0.097) (0.831) (0.645) (0.657)
R&D/sales 0.4280 3.1140 0.3943 3.2193 0.4981
(0.000) (0.000) (0.000) (0.000) (0.000)
Foreign income 0.0147 0.6801
(0.000) (0.000)
Crisis dummy 0.0122 0.2398
(0.000) (0.000)
Adj. R? 0.2560 0.1932 0.2429 0.1663 0.1720
N 19,300 18,847 46,198 45,453 9,802
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Specifically, these models re-estimate Model 1 Buatlel 2 of Table 4 but add the ratio of
foreign income to total assets. It is expected ititarnational firms would hold more cash abroad
due to tax costs associated with repatriation. G¢befficients of the foreign income in both
models are positive and statistically significafihus, the model confirms the tax motive for
holding cash.

Generally, firms keep more cash in order to sundueing a recession. Therefore, adding a
dummy variable for the crisis years, | intend tewaer the question whether the demand for cash
changed during the financial crisis. Models 3 analsb re-estimate Model 1 and 2 of Table 4,
adding a dummy variable for the crisis yedtsigis dummy) The variable is equal to one for
observations in the period 2008-2010, and zeroraiBe. The coefficients of the crisis dummy
are positive and significant in both models, sugggsa regime shift in the demand for cash. The
coefficients of the other variables are very simitathose reported in Models 1 and 2 of Table 4.
The final model of Table 5 excludes leverage andON®id re-estimates Model 1 of Table 4.
The reason for the exclusion of these variabldhas they respond to the same variables as the
cash ratio (Bates et al. (2009)). The results ofasthat, except for the coefficient of the industry
sigma, which almost doubles, all other coefficiearts very similar to those shown in Model 1 of
Table 4.

5.2 Changes in the relation between cash holdimgsfeam characteristics

This section investigates whether the relation betwcash ratio and firm characteristics changes
over the sample period. The approach re-estimataeteML and Model 2 of Table 4 but adds an
indicator variabl€000s Dummyallowing the intercept to change. The indicatatalale interacts
with all explanatory variables. The coefficientstioése interactions show the change in the slope
of each variable between the two subperiods (1%8®land 2000-2011). Table 6 reports the
results from these regressions. Model 1 showsdbiate of the interactions have not the same
sign as the corresponding coefficient for the whmeiod. For example, this is the case for the
NWC. It has a slope coefficient of -0.1719. Sinhe toefficient of the interaction is positive
(0.0615), the absolute value of the slope coefiitcod the NWC decreases. It equals -0.1104 after
2000. Considering the R&D, the model reveals a wegabsitive relation between R&D and cash
after 2000. Further, the sign of the dividends bae® negative and significant after 2000, which
is in line with the results from the Fama-MacBe#igressions (Models 7 to 9 of Table 4) and
Figure 4. Finally, the interaction coefficientstb& cash flow to assets ratio and the industry cash
flow risk are not statistically significant.

Model 2, which also re-estimates Model 1 of Tableingorporates the dummy variabhet
income dummyThe additional dummy variable examines the themkeprediction that firms
with negative net income hold more cash (as shawRigure 3). The positive and statistical
coefficient of the net income dummy supports thiediction and confirms the findings of Figure
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3. All other coefficients in Model 2 are very sianilto those in Model 1. Further, the adjustéd R
increases only by 0.0034 from Model 1 to Model RBisTmeans that Model 2 does not explain the
variation in cash much better than Model 1. Thaeesfthe inclusion of the dummy variable does
not change the conclusions drawn from Model 1.

The third Model reported in Table 6 uses the natogarithm of the cash-to-net-assets ratio as a
dependent variable and also includes a dummy Jarfabnet income. The coefficient of the net
income dummy is again positive and significant. Tasults for the real size and Capex are
interesting because the absolute values of thee ffopfficients of these variables change a lot
after 2000. Namely, the coefficient of the reakstecreases from 0.1123 to 0.0058 after 2000.
Similarly, the slope coefficient of the capital exglitures is -3.2973 and that of the interaction is
0.8176. Hence, the capital expenditures have & slopfficient of -2.4797 in the 2000s.

In sum, the results of Table 6 show that changdsnmcharacteristics are an important reason
for the increase in the cash ratio. Further, Mddéhs a slightly higher adjusted fan thain
Models 4 to 6 of Table 4. Thus, adding the indicatariables and the dummy variable for net
income adds little to the explanatory power of thedel. Also, the positive relation between
dividends and cash breaks down from year 2000 afsvdtinally, the positive and significant
interactions with the intercepts suggest an upwnmld in the demand for cash not explained by
changes in the firm characteristics.
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Table ¢

Changesin the relation between firm characteristics and cash holdings

The sample includes all Datastream firm-year olsems of European publicly traded firm with pos#ti
book value of total assets and sales for the pdrad 1980 to 2011. Financial firms (SIC codes 66999)
and utilities SIC codes (4900-4999) are excludéunfyear observations with missing values for aayiable
are also removed from the sample. The cash ratie@sured as cash and marketable securities dikiddte
book value of total assets. The log(cash/net gssetthe logarithm of the ratio of cash and markkta
securities to total assets minus cash and marlketsddurities. Definitions of the explanatory vakkabare
given in Table A.1, Appendix A. N indicates the rhem of observations.

Model 1 2 3
Dependent Variable Cash/Assets Cash/Assets Log(Cash/Net Assets)
. Interaction . Interacton . Interaction
Estimate 2000s Estimate 2000s Estimate 2000s
Intercept 0.1669 0.0908 0.1578 0.0921 -4.0593 5991
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
MB 0.0284 -0.0033 0.0276 -0.0039 0.4376 -0.1920
(0.000) (0.016) (0.000) (0.005) (0.000) (0.000)
Real Size -0.0014 -0.0036 -0.0017 -0.0036 0.1123 .106b
(0.002) (0.000) (0.000) (0.000) (0.000) (0.000)
Cash flow/assets -0.0502 -0.0020 -0.0797 0.0142 5931 -0.1538
(0.000) (0.856) (0.000) (0.188) (0.000) (0.270)
NwWC -0.1719 0.0615 -0.1757 0.0560 -1.7563 0.7081
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Capex -0.2923 -0.0552 -0.2917 -0.0525 -3.2973 ®817
(0.000) (0.004) (0.000) (0.006) (0.000) (0.001)
Leverage -0.2954 -0.0587 -0.2876 -0.0626 -3.0982 038n
(0.000) (0.000) (0.000) (0.000) (0.000) (0.759)
Industry cash flow risk 0.2755 0.0599 0.2721 0.0743 5.0438 0.1467
(0.000) (0.365) (0.000) (0.261) (0.000) (0.862)
Dividend dummy 0.0271 -0.0354 0.0199 -0.0353 0.2040 -0.3810
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
R&D/sales 0.4386 -0.0664 0.4463 -0.0647 3.9012 26418
(0.000) (0.029) (0.000) (0.033) (0.000) (0.033)
Net income dummy 0.0156 0.2899
(0.000) (0.000)
Adj. R® 0.2501 0.2535 0.1821
N 46,198 46,198 45,453

5.3 Most important determinants of cash holdings

Having shown that the changes in the firm charaties account for the change in cash ratio, in
this section | determine which firm characteristese the most important determinants of the
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cash ratio. Following the approach of Bates et(2009), | first estimate a Fama-MacBeth
regression, the coefficients of which are the ayeraoefficients from annual cross-sectional
regressions estimated for the period 1980 to 198i& model includes all explanatory variables
from Model 1 of Table 4 and the net income dummntye E€stimated Fama-MacBeth model is the
following:

Cash Ratio = 0.0856 + 0.0340 MB + 0.0014 Real Sia€271 Cash Flow — 0.2131
NWC — 0.4224 Capex — 0.20@3kage + 0.1628 Industry Cash Flow Risk
+0.3326 R&D + 0.018 Dividentl$.0246 Net Income

In the next step, the cash holdings that the FaraeBdth model predicts for the period 1998-
2011 are compared with the actual cash holdingslllyi the increase in predicted cash holdings
is attributed to changes in firm characteristiaguFe 5 shows the predicted average cash ratio
using this model. The graph shows that the predlicigo increases in the period 2000-2006 and
decreases sharply in 2008. Having examined theugwenl of the actual mean cash ratio in
Section 4.1, | next compare the actual cash ratilo the predicted cash ratio. Columns 3 and 4
show the differences between these two ratios &oh eyear of the sample period and the t-
statistics, respectively. Except for the years 280d 2011, the difference between actual and
predicted cash ratio is statistically significafithe model underpredicts the cash ratio in all years
after 2011. In 2000 the predicted cash is 1.66%enthan the actual. However, the largest
difference between actual and predicted cash mtio 2002 when the predicted cash is 1.91%
less than the actual cash.

The rest of Table 7 investigates the differencdsvéen actual and predicted cash for different
subsamples. Specifically, columns 5 and 8 repatpitedicted cash holdings of firms that pay
dividends and firms that do not pay dividends, eetipely. Most of the results for the dividend
paying firms are not statistically significant. Hewver, in the years prior to 2001 and also in
2007, the model overpredicts the cash ratio oBtepean firms that pay dividends. In contrast,
when non-dividend paying firms are considered, dbtial cash ratios are much higher than
predicted after 1998. Remarkably, the model predict 8.7% cash ratio in 2004, whereas the
actual cash of the non-dividend payers is 6.03%érig

Similarly, the model underpredicts the cash holdingfirms with negative net income (the last
three columns of Table 7). While the Fama-MacBetdeh predicts a 7.4% increase in cash for
the period 1998-2011, the cash holding of the Eemopfirms with negative net income actually
rise by 24.5% in that period.

For the firms with non-negative net income, the BaviacBeth model overpredicts the average
cash ratios in each year from 1998 to 2011. Thegekirdifference between predicted and actual
cash is in 2006 when the actual cash is 1.01%essthe predicted cash.
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Although not reported in Table 7, | examine thedmted cash ratio for small and large firms.
Regarding the small firms, the model predicts &2% increase of the cash ratio for the period
1998-2011, which is 0.25% less than the actuakemse.

Figure ¢
Predicted versusactual cash ratiosfor the period 1998-2011

The figure shows the evolution of the predicted and the aveesieratio for the period 1998-20Hredicte
cash holdings are obtained from a FavecBeth model, the coefficients of which are the averageicieef:
from annual cross-sectional regressions estimated beepdriod 1980-997. The model is as follows: ¢
ratio=0.0856 + 0.0340 MB + 0.0014 Real size - 0.02a@shCflow - 0.2131 NWC - 0.4224 CapeX.202.
Leverage + 0.1628 Industry cash flow volatility + 0.832&D + 0.018 Dividends + 0.0246 Net inconTée
sample includes all Datastream firm-year observations offean publicly tradedirms with positive boc
value of total assets and sales for the period 1988-Fxidncial firms (SIC codes 60@B99) and utilities Sl
codes (4900-4999) are excluded. Fyear observations with missing values for any variable laceramove!
The cash ratio is measured as cash and marketable securitiesl diyithe book value of total assets.
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Table7
Predicted cash ratiosand their deviationsfrom actual cash holdings over time

The table presents the predicted cash ratios $amgple from 1998 to 2011, and deviations of theaaash ratio from those predicted by a Fama-M#cBmdel.
Predicted cash holdings are obtained from the RdlmzBeth model, the coefficients of which are therage coefficients from annual cross-sectionalassions
estimated over the period 1980-1997. The modes ifobows: cash ratio=0.0856 + 0.0340 MB + 0.001eaRsize - 0.0271 Cash flow - 0.2131 NWC - 0.4224
Capex - 0.2023 Leverage + 0.1628 Industry cash flolatility + 0.3326 R&D + 0.018 Dividends + 0.02#&t income. The sample includes all Datastream-fir
year observations of European publicly traded fivith positive book value of total assets and stdeshe period from 1980 to 2011. Financial firn®@ codes
6000-6999) and utilities SIC codes (4900-4999)exwluded. Firm-year observations with missing valfe any variable are also removed from the sanifiie
cash ratio is measured as cash and marketablate=cdivided by the book value of total assets.

Firms With Non-Negative
Whole Sample Firms Paying a Dividend Firms Not Paying a Dividend Income Firms With Negative Income

Actual - t- Actual - t- Actual - t- Actual - t- Actual - t-
Year Predicted Predicted Statistic Predicted Predicted Statistic Predicted Predicted Statistic Predicted Predicted Statistic Predicted Predicted Statistic

1998 0.1166 -0.0054 -1.9908 0.1212 -0.0100 -3.6602 0.0748 0.0364 12,9838 0.1231 -0.0119 -4.3678 0.0733 0.0380 13.1615
1999 0.1195 -0.0113 -4.0888 0.1247 -0.0166 -5.9857 0.0750 0.0332 11.4528 0.1266 -0.0185 -6.6435 0.0740 0.0342 11.5214
2000 0.1232 -0.0166 -5.9657 0.1299 -0.0234 -8.2942 0.0768 0.0298 10.7365 0.1322 -0.0257 -9.0290 0.0741 0.0324 11.5518
2001 0.1182 0.0109 3.2947 0.1280 0.0011 0.3273 0.0801 0.0489 14.5360 0.1324 -0.0033 -1.0190 0.0738 0.0553 15.7929
2002 0.1194 0.0191 5.7245 0.1310 0.0076 2.2928 0.0846  0.0540 15.9352 0.1362 0.0024 0.7255 0.0732 0.0654 18.5067
2003 0.1274 0.0125 3.7932 0.1387 0.0011 0.3446 0.0865 0.0535 15.9412 0.1427 -0.0028 -0.8506 0.0750 0.0649 18.7270
2004 0.1334 0.0138 4.3435 0.1448 0.0024 0.7595 0.0870 0.0603 18.1851 0.1466 0.0007 0.2143 0.0766 0.0707 20.5124
2005 0.1375 0.0069 2.2388 0.1494 -0.0050 -1.6014 0.0880 0.0564 17.6202 0.1507 -0.0064 -2.0307 0.0773 0.0672 20.2756
2006 0.1417 0.0069 2.1381 0.1547 -0.0061 -1.9231 0.0880 0.0605 18.2907 0.1556 -0.0071 -2.2065 0.0778 0.0708 20.6083
2007 0.1410 0.0034 1.0934 0.1538 -0.0094 -3.0852 0.0883 0.0561 17.9858 0.1544 -0.0101 -3.2608 0.0781 0.0663 20.6699
2008 0.1245 0.0143 4.6768 0.1352 0.0035 1.1441 0.0892 0.0495 16.1866 0.1378 0.0009 0.2897 0.0764 0.0623 19.6896
2009 0.1313 0.0157 4.9524 0.1433 0.0036 1.1238 0.0906 0.0564 17.6504 0.1472 -0.0003 -0.0845 0.0775 0.0695 21.2343
2010 0.1387 0.0115 3.5807 0.1512 -0.0010 -0.3092 0.0936 0.0565 17.3326 0.1516 -0.0014 -0.4190 0.0786 0.0716 21.5054
2011 0.1328 0.0057 1.8710 0.1430 -0.0044 -1.4592 0.0913 0.0472 15.2535 0.1445 -0.0059 -1.9012 0.0787 0.0599 18.9138




The model underpredicts the cash of small firmgach year of the sample period. Similarly,
actual cash levels of large firms are higher thesé predicted by the model. However, only in
2000 the estimated cash is 1.6% larger than thmbcash ratio of large European firms.

Further, using the Fama-MacBeth model, | investighe firm characteristics that attribute most
for the change in the cash ratio. The change incdsh ratio is computed as the difference
between the average cash ratio in the period 1998-2and the average cash ratio in the period
1980-1997. The average cash ratio is 10.74% ifitsteperiod and 14.52% in the second period.
Next, | calculate the change in the average vafieach explanatory variable between these two
periods to determine which firm characteristics ar@st important drivers for the increase in
cash. For instance, the average MB in the firstopes 1.4831 and 1.6264 in the second period
(see Table B.7., Appendix B). Thus, the MB increlabg 14.33% and explains 0.49% of the
increase in the cash ratio (0.1433*0.0344). Tabteprts how the change in each explanatory
variable affects the change in the cash ratio. Sdwnd column reports the results for the whole
sample. Consistent with Bates et al. (2009), thgelst contributor to the increase in cash ratio is
NWC, which explains 1.36% of the increase in cadlor The NWC ratio decreased from 7.62%
in the period 1980-1997 to 1.25% in the period 12081 (see Table B.7., Appendix B). A
possible explanation for this could be a decreas@dcounts receivables or a decrease in
inventories. However, the finding that the declinehe NWC explains most of the increase in
the cash ratio supports the transaction motivéaédding cash.

Further, in the period 1980-1997 the average Cagigx is 7.37%. It decreased by 2.12% in the
2000s, resulting in a 0.89% increase in the casb. ®emarkably, the R&D ratio, which is the
third most important contributor to the increasethie cash ratio, increased from 0.068% to
2.19%. This huge increase explains 0.50% of theease in the average cash ratio. As already
discussed, the investment opportunities of R&Drietee firms are intangible in nature. To avoid
high financial distress costs such firms accumulaigher cash levels. In contrast, capital
expenditures represent tangible assets that afer @éasfinance because they can be used as
collateral. Consequently, firms may spend largeowams of cash for capital expenditures and
acquisitions, which explains the negative relabetween Capex and cash.

The next three columns of Table 8 report the changhe cash ratio and its determinants in
dividend paying firms and non-dividend paying firm®spectively. Considering the non-
dividend paying firms, the 2.5% increase in R&D lakps most of the increase in the cash ratio.
The average R&D ratio is 0.88% in the period 19808Land 3.45% in the 2000s. Because of
this change, the cash ratio increases by 0.86%hé&yrthe MB increase of 22.17% and the
3.75% decrease of the leverage explain togethe52%4 increase in the cash ratio. For the
dividend paying firms, the average leverage ratweaases by 2.07% and as a result, the average
cash ratio decreases by 0.42%. However, the mgsirtant determinants of the increase in the
cash ratio of dividend paying firms are NWC, Capexl MB. The NWC decreases from 8.41%
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in the first period to 3.91% in the second peribde capital expenditures decrease by 2.04% and
the market-to-book ratio increases by 7.81%. Tagethese changes explain roughly a 2.1%
increase in the cash ratio. Similarly, the mostaongnt determinants in firms with non-negative
net income are NWC, Capex and MB. By decreasing 80/2% to 3.98%, the NWC contributes
1.01% to the increase in the cash ratio of firmhwon-negative net income. Further, the 2.11%
decrease in the portion of capital expenditurestirad to total assets and the 12.46% increase of
the market-to-book ratio together correspond t32% increase of the cash ratio.

Table ¢
Determinants of changesin predicted cash between 1998 and 2011

This table shows the determinants of the changweedicted cash ratios from 1998 to 2011. The chamglee
cash ratio is measured as the difference betweeavwbrage cash ratio in the period 1998-2011 amadvkrage
cash ratio in the period 1980-1997. The sampleuded all Datastream firm-year observations of Eeaop
publicly traded firm with positive book value oftéb assets and sales for the period from 1980 thl.20
Financial firms (SIC codes 6000-6999) and utiliti&$C codes (4900-4999) are excluded. Firm-year
observations with missing values for any varialskeaso removed from the sample. The cash ratieeasured

as cash and marketable securities divided by tb& balue of total assets. P-values are given ienqgaeses and
show the statistical significance of the differenbetween average firm characteristics in the detf@98-2011
and 1980-1997. Definitions of the explanatory alga are given in Table A.1., Appendix A.

Firms Firms
Nondividend Dividend with with Non-
Paying Paying Negative Negative
Whole Sample  Firms Firms Difference Income Income Difference
MB 0.0049 0.0076 0.0027 0.0049 0.0089 0.0043 0.0046
(0.000) (0.000) (0.000) (0.000) (0.000)
Real Size -0.0001 -0.0009 0.0008 -0.0017  -0.0007 00GR -0.0010
(0.000) (0.000) (0.000) (0.000) (0.000)
Cash flow/assets 0.0008 0.0009 0.0000 0.0009 0.0016.0001 0.0017
(0.000) (0.000) (0.000) (0.000) (0.000)
NWC 0.0136 0.0061 0.0096 0.0035 0.0144 0.0101 (3004
(0.000) (0.000) (0.000) (0.000) (0.000)
Capex 0.0089 0.0072 0.0086 -0.0014 0.0066 0.0089 .002a@
(0.000) (0.000) (0.000) (0.000) (0.005)
Leverage -0.0013 0.0076 -0.0042 0.0118 0.0075 2800 0.0101
(0.000) (0.000) (0.000) (0.000) (0.000)
Industry cash flow risk ~ 0.0008 0.0010 0.0004 0.0006 0.0010 0.0006 0.0004
(0.000) (0.000) (0.000) (0.000) (0.000)
Dividend -0.0042 0.0000 0.0000 0.0000 -0.0035 08 -0.0007
(0.000) (0.000) (0.000) (0.000) (0.000)
R&D/sales 0.0050 0.0086 0.0021 0.0065 0.0098 0.00270.0071
(0.000) (0.000) (0.000) (0.000) (0.000)
Net Income -0.0036 -0.0017 -0.0010  -0.0007 0.00000.0000 0.0000
(0.000) (0.000) (0.000) (0.000) (0.000)
Total 0.0249 0.0836 0.0190 0.0174 0.0456 0.0214 2420
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The last three columns of Table 8 show that theaaeecash ratio increases more in firms with
negative net income than in firms with non-negatie¢ income. The last column of the Table 8
reports the difference in the change in predictashcratio between firms with negative net
income and firms with non-negative net income. fions with negative net income, the net
working capital to assets is 1.63% in the firstigerbut it decreases by 6.77% in the second
period. Thus, the cash ratio increases by 1.44%hé&wy a 25.85% increase in MB and a roughly
3% increase in R&D together explain a 1.9% incraasthe average cash ratio of firms with
negative net income.

5.4 Cash holdings during the crisis

Table 3 shows that the average and median casls dtop sharply in 2008 and increase in the
subsequent years (see also Figure B.1. in AppeBYlixThis pattern can be attributed to the

financial crisis. | now investigate whether theafiitial crisis affects the determinants of the cash
holdings. Specifically, | employ the procedure uge®ection 5.3 estimating a Fama Mac-Beth

model. The coefficients of the model are the aweragefficients from annual cross-sections

estimated for the period 2003-2007. | choose thisog because | want to assess whether firms
hold as much cash during the crisis as they wdulldely held cash in the same way as they did
prior to the crisis. The estimated Fama-MacBeth ehdthe following:

Cash Ratio = 0.2170 + 0.0238 MB — 0.0042 Real Si@e0698 Cash Flow — 0.1183
NWC — 0.2734 Capex — 0.368&kage + 0.4228 Industry Cash Flow Risk
+0.3915 R&D - 0.0164 Divident 0.0225 Net Income

The second column of Table 9 reports the cashtlieamodel predicts for the crisis years for all
sample firms. The differences between the prediatetithe actual cash ratios are very small. For
nondividend payers and firms with non-negative inebme, the model overpredicts the cash
ratios from 2008 to 2010. Using the Fama-MachBetdeh | examine the firm characteristics
that attributed most for the change in the casio @iring the crisis. Table 10 shows that the
model predicts a 0.53% decrease of the cash ratigpared to the period 2003-2007 due to
changes in firms’ characteristics. Obviously, thesmimportant determinant of the change in
cash ratio is the market-to-book ratio. It decredse 35.42%, resulting in a 0.84% decrease in
the average cash ratio during the crisis. Thisotssarprising since the investment opportunities
during a recession are relatively poor. Similafiyns reduce their R&D commitments in case of
economic pressure and accumulate more cash. Thes).22% decrease in R&D spending
corresponds to a 0.09% decrease in the cash Fatially, the decrease in leverage from 22.74%
in the pre-crisis period to 22.29% during the erisontributes to a 0.16% increase in cash.
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Table9
Predicted cash ratios and their deviations from actual cash holdings during thefinancial crisis

The table presents the predicted cash ratios $angle from 2008 to 2010, and deviations of thaadatash ratio from those predicted by a Fama-M#tBmdel.
Predicted cash holdings are obtained from the FelaeBeth model, the coefficients of which are therage coefficients from annual cross-sectionalasgons
estimated over the period 2003-2007. The modes ifokows: cash ratio=0.2170 + 0.0238 MB — 0.004aRsize — 0.0698 Cash flow - 0.1183 NWC - 0.2734
Capex - 0.3638 Leverage + 0.4228 Industry cash flolatility + 0.3915 R&D - 0.0164 Dividends + 0.@Rlet income. The sample includes all Datastream-fi
year observations of European publicly traded fivith positive book value of total assets and stdeshe period from 1980 to 2011. Financial firn8¢ codes
6000-6999) and utilities SIC codes (4900-4999)exeluded. Firm-year observations with missing valf@ any variable are also removed from the saniiie
cash ratio is measured as cash and marketablate=cdivided by the book value of total assets.

Firms With Non-Negative
Whole Sample Firms Paying a Dividend Firms Not Paying a Dividend Income Firms With Negative Income

Actual - t- Actual - t- Actual - t- Actual - t- Actual - t-
Year Predicted Predicted Statistic Predicted Predicted Statistic Predicted Predicted Statistic Predicted Predicted Statistic Predicted Predicted Statistic

2008 0.1344 0.0044 1.5214 0.1337 0.0051 1.7113 0.1482 -0.0094 -3.2507 0.1459 -0.0071 -2.3607 0.1276 0.0111 3.8125
2009 0.1394 0.0075 2.5007 0.1400 0.0070 2.2222 0.1517 -0.0047 -1.5677 0.1546 -0.0077 -2.4095 0.1314 0.0156 5.0961
2010 0.1464 0.0038 1.2260 0.1460 0.0042 1.3152 0.1580 -0.0078 -2.5439 0.1593 -0.0091 -2.8067 0.1342 0.0160 5.1520
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Table 1(
Determinants of changesin predicted cash between 2008 and 2010

This table shows the determinants of the changwedicted cash ratios from 2008 to 2010. The chamgee
cash ratio is measured as the difference betweeawbrage cash ratio in the period 2008-2010 amdvikrage
cash ratio in the period 2003-2007. The sampleuded all Datastream firm-year observations of Eeaop
publicly traded firm with positive book value oftéb assets and sales for the period from 1980 thl.20
Financial firms (SIC codes 6000-6999) and utiliti&$C codes (4900-4999) are excluded. Firm-year
observations with missing values for any varialskeaso removed from the sample. The cash ratieeasured

as cash and marketable securities divided by tb& walue of total assets. P-values are given ienqgaeses and
show the statistical significance of the differenbetween average firm characteristics in the ge2@8-2010
and 2003-2007. Definitions of the explanatory Valga are given in Table A.1., Appendix A.

Firms  Firms with

Nondividend Dividend with Non-
Paying Paying Negative Negative
Whole Sample  Firms Firms Difference Income Income Difference
MB -0.0084 -0.0100 -0.0070 -0.0030  -0.0108 -0.0074 -0.0034
(0.000) (0.000) (0.000) (0.000) (0.000)
Real Size -0.0011 -0.0011 -0.0012  0.0002 -0.0022 .004B -0.0015
(0.000) (0.000) (0.000) (0.000) (0.000)
Cash flow/assets -0.0007 -0.0040 0.0001  -0.0041 00Z% -0.0003 -0.0022
(0.000) (0.000) (0.000) (0.000) (0.000)
NwWC 0.0025 0.0024 0.0027  -0.0004 0.0024 0.0023 (1L00
(0.000) (0.000) (0.000) (0.000) (0.000)
Capex 0.0017 0.0011 0.0022  -0.0010 0.0017 0.0016 000Q.
(0.000) (0.000) (0.000) (0.000) (0.000)
Leverage 0.0016 0.0015 0.0017  -0.0001 0.0016 0.0010 0.0000
(0.000) (0.000) (0.000) (0.000) (0.000)
Industry cash flow risk ~ 0.0005 0.0005 0.0006 0.0000 0.0001 0.0006 -0.0005
(0.000) (0.000) (0.000) (0.000) (0.000)
Dividend -0.0001 0.0000 0.0000 0.0000 -0.0009 @00  -0.0009
(0.000) (0.000) (0.000) (0.000) (0.000)
R&D/sales -0.0009 -0.0026 0.0007  -0.0033 -0.0057 0010 -0.0066
(0.000) (0.000) (0.000) (0.000) (0.000)
Net Income -0.0005 -0.0001 -0.0009  0.0008 0.0000 .00@ 0.0000
(0.000) (0.000) (0.000) (0.000) (0.000)
Total -0.0053 -0.0127 -0.0012  -0.0111 -0.0163 -030 -0.0150

For non-1dividend paying firms, the picture is $ami A 42.19% decrease in the market-to-book
ratio and a 0.67% decrease in the R&D spendinditresa 1.27% decrease in the cash ratio.
Considering dividend paying, however, the prediatedrease in the cash ratio can be attributed
to an almost 30% decrease in the market-to-boad riait contrast to non-dividend paying firms,
dividend paying firms increase their R&D investnseduring the crisis which result in a 0.07%
increase in cash. Similarly, the R&D ratio of firm&h non-negative net income increases from

41



1.61% to 1.86%. Remarkably, the leverage ratichese firms decreases by 0.4% which results
in a 0.15% increase in cash.

Taken together, the predicted decrease in the cash during the financial crisis can be
explained mainly by the decrease in the marketetklratio. The decrease in the R&D spending
and the increase in leverage also play an importaatfor the change in cash in some of the
subsamples.

6. Agency Motivesfor Holding Cash

Having investigated the role of the transaction pretautionary motives for holding cash in the
previous section, in this section | examine thedntpof the agency conflicts on the levels of
corporate cash holdings in Europe. As discuss&gkdation 2.4, | employ some proxy variables to
measure the agency problems. More specificallgelthe Anti-director Rights IndeRDRI), the
Creditor Rights IndexQRI), the Rule of Law IndexRLI) and the Ownership Concentration
Indicator OCI) in the regression models. | re-estimate the b@di€ and the Fama-MacBeth
regressions of Table 4 with the inclusion of thi&se proxy variables. The results are presented
in Table 11. The findings on the impact of firm aeristics on the levels of cash are
unchanged. The negative coefficients of ADRI, dredjhts, rule of law, and ownership
concentration in Model 1 indicate that firms in oties with better investor protection, better
law enforcement and concentrated ownership hokldash. Although the rule of law index and
the ownership concentration indicator have insigaift signs, the model supports the agency
motive for holding cash. The results of Model 2 iclthuses the natural logarithm of the cash to
net assets ratio as a dependent variable, confgmtle theoretical predictions for holding cash
due to agency conflicts. The coefficients of theirfgroxy variables are again negative.
Moreover, except for the rule of law index, theeastthree variables have significant coefficients.
However, Model 1 has a higher adjusted Rodels 3, 4 and 5 re-estimate Models 7, 8 anfl 9 o
Table 4. In Model 4 all proxy variables for agencgnflicts are negative and statistically
significant. Although the rule of law index and tbemnership concentration indicator have a
positive sign in Model 5, they are not statistigaignificant.

It is important to note that Bates et al. (2009)tonl for managerial entrenchment using the GIM
Index (Gompers, Ishii, and Metric (2003) index).eyHind that entrenched managers hold less
cash, which is inconsistent with the theoreticaédictions. Although | do not control for
managerial entrenchment, my model partially sugptihie agency motive for holding cash.
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Table 1:

Regressions estimating the deter minants of cash holdings with agency variables

The sample includes all Datastream firm-year olad@yns of European publicly traded firm with positibook
value of total assets and sales for the period fi®30 to 2011. Financial firms (SIC codes 6000-28%
utilities SIC codes (4900-4999) are excluded. Fyear observations with missing values for any \@eiare
also removed. Cash ratio is measured as cash akétatzsle securities divided by the book value tdltassets.
P-values in the OLS regressions are based on sthadar robust to clustering by firm and year iamgorted in
parentheses. P-values in the Fama-MacBeth regnsssie Newey and West (1987) standard errors tiooton
for autocorrelation. Definitions of the explanatorgriables are given in Table A.1., Appendix A. &the

number of observations. Table A.3., Appendix A suriges the agency variables by country.

1 2 3 4 5
Model OLS OLS F-M (1980s) F-M (1990s) F-M (2000s)
. Cash/Assets Log (Cash/ Cash/Assets Cash/Assets Cash/Assets
Dependent Variable Assets)
Intercept 0.3175 -0.4907 0.1449 0.6267 0.1263
(0.010) (0.723) (0.169) (0.000) (0.319)
MB 0.0263 0.3359 0.0390 0.0336 0.0269
(0.000) (0.000) (0.000) (0.000) (0.000)
Real Size -0.0034 0.0598 0.0009 -0.0017 -0.0053
(0.000) (0.000) (0.106) (0.075) (0.000)
Cash flow/assets -0.0471 -0.2027 0.0598 -0.0628 038m
(0.003) (0.161) (0.080) (0.000) (0.043)
NWC -0.1425 -1.4156 -0.2701 -0.1524 -0.1094
(0.000) (0.000) (0.000) (0.000) (0.000)
Capex -0.2731 -3.1272 -0.5466 -0.2612 -0.2312
(0.000) (0.000) (0.000) (0.000) (0.000)
Leverage -0.3439 -3.3151 -0.1845 -0.3078 -0.3500
(0.000) (0.000) (0.001) (0.000) (0.000)
Industry cash flow risk 0.3572 5.6687 0.0187 0.3246 0.3318
(0.000) (0.000) (0.854) (0.000) (0.000)
Dividend dummy -0.0001 -0.0406 0.0389 0.0248 -04005
(0.982) (0.379) (0.000) (0.000) (0.019)
R&D/sales 0.3975 3.2800 0.2524 0.3722 0.3572
(0.000) (0.000) (0.009) (0.000) (0.000)
ADRI -0.0171 -0.2873 -0.0163 -0.0373 -0.0011
(0.029) (0.002) (0.025) (0.000) (0.886)
Credit Rights Index -0.0091 -0.1776 -0.0098 -0.0156 -0.0043
(0.000) (0.000) (0.001) (0.000) (0.016)
Rule of Law Index -0.0001 -0.0768 0.0084 -0.0272 0168
(0.990) (0.295) (0.212) (0.000) (0.1312)
Ownership concentration -0.0330 -0.5519 -0.0327 0999 0.0179
(0.120) (0.0212) (0.056) (0.000) (0.422)
Adj. R 0.2421 0.1641 0.3047 0.2329 0.2585
N 46,198 45,453 5,112 16,943 24,143
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7. Concluson

In this paper | show that the cash holdings of Raem publicly traded firms have increased from
1980 to 2011. However, compared to the researcly.& firms by Bates et al. (2009), the
increase is less pronounced. | focus on five megamtries in Europe and find that the average
cash ratio, measured as cash and marketable sexudlitided by total assets, grows from 7.1%
in 1980 to 14.5% in 2011, with a peak of 16.8% @®& and a sharp drop in 2008. Nevertheless,
the increase in cash is not uniform across firm&eré@ll, the results indicate that the upward trend
is concentrated among smaller firms, firms in indas with more volatile cash flows, and firms
with negative net income. An interesting findingtl&t dividend paying firms hold more cash
relative to non-dividend paying firms in the perid®80-1995. In the period 1995-2011,
however, firms that do not pay dividends accumutadee cash. The exact reason for the change
in the relation between dividends and cash reqfumiser investigation.

The reasons for holding cash that | find are gdlyena line with the existing literature and
confirm the theoretical predictions for holding leaSpecifically, European firms become smaller
with riskier cash flows over the sample period.tRermore, firms invest in R&D rather than
inventories and the non-dividend paying firms témdecome more. Consequently, this change
in European firms’ characteristics has forced fitmsccumulate more cash for transactions and
precautionary reasons. Thus, the most importamreants of the change in cash are the net
working capital, the capital expenditures and th&DRspending. These firm characteristics
contribute to a 2.75% increase in cash.

In line with the precautionary motive for holdingsh, | find that the average cash ratio increased
during the financial crisis. An interesting obsdiwa, however, is that more firms paid common
dividends because they aimed to signal financialtheluring the crisis, which in turn resulted in
a slight decrease in cash reserves. Additionakythe investment opportunity set decreases
during a recession, a fall in R&D spending contidalito a small reduction of the average cash
level.

| use approaches implemented by Opler et al. (188€)Bates et al. (2009) to investigate the
reasons for the upward trend in cash. However, aqyep has some limitations that require
additional research on the cash holdings in Eurbpst, the lack of data on IPO activity does not
allow me to investigate the relation between cashllihgs and recently publicly listed firms.
Second, my approach uses only the capital expepditito measure the opportunity set of the
firms. However, incorporating acquisitions wouldntiibute to a stronger evidence for the
relation between cash and investment opportunikeglly, although I find some evidence on
the agency motive, my model does not control fgal@rigin since the sample does not include a
country with Scandinavian civil law. It would bet@nesting to find how the cash ratio differs
across countries with different legal origins.
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Appendix A

Table A.1
Variable definitions

This table defines the most important variableslusehe analysis.

Variable Definition

Dependent Variables

Cash Ratio The ratio of cash and marketable sésutit book value of total assets.

Log Cash to Net Assets Natural logarithm of theoraf cash and marketable securities to book vafue

total assets minus cash and marketable securities.

Independent Variables
Market to Book (MB) A proxy for investment opporities. It is measured as follows: (book value of
total assets - book value fo equity + market valuequity)/book value of total assets.

Real Size The natural logarithm of the book valfiotal assets.

Capex Capital expenditures divided by book valutt#l assets.

NWC Net working capital minus cash and marketablusties, divided by book value of
total assets.

R&D R&D spending divided by book value of total efss

Cash Flow to Assets Operating income before dégien minus interest, taxes and dividends, dividgd
book value of total assets.

Industry Sigma Measure of the industry cash flovatility. It is calculated as follows: Standard

deviation of the cash flow to assets for the presithree years, which is then
averaged by year and the two-digit SIC code.

Leverage Long term debt plus debt in current liabd, divided by book value of total assets.

Dividend Dummy A dummy variable equal to one ifranfpays a common dividend in a particular year,
and zero otherwise.

Net Income Dummy A dummy variable equal to ondéf het income of a particular firm year is nuegatiy
and zero otherwise.

Crisis Dummy A dummy variable equal to one for alaagons during the financial crisis (2008-2010),

and zero otherwise.
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Table A.2
Number of observations by year and country

This table shows the number of firm-year observetioy country in each year from 1980 to 2011. Hsé dow
shows the total number of observations for eacmttpu

Country

Year France Germany Italy Spain UK
1980 64 65 7 4 161
1981 70 65 8 4 165
1982 69 65 12 8 176
1983 81 72 14 7 182
1984 94 81 19 11 245
1985 96 92 27 10 287
1986 115 100 43 14 325
1987 204 141 92 24 619
1988 256 193 107 38 859
1989 287 217 122 47 949
1990 318 243 121 67 987
1991 350 275 125 72 992
1992 363 288 125 81 968
1993 378 321 111 88 979
1994 376 333 109 89 998
1995 367 339 106 88 987
1996 403 356 107 98 1,081
1997 434 363 107 100 1,143
1998 477 391 111 97 1,105
1999 473 422 110 99 1,028
2000 517 515 142 107 1,072
2001 543 514 154 102 1,125
2002 522 467 156 101 1,102
2003 498 435 145 93 1,032
2004 473 422 141 93 1,079
2005 465 416 152 88 1,155
2006 455 416 164 91 1,232
2007 438 422 177 94 1,207
2008 433 407 171 95 1,125
2009 409 383 166 93 1,040
2010 395 358 163 96 962
2011 376 345 161 94 873
Total 10,799 9,522 3,475 2,193 27,240
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Table A.3
Investor protection and ownership concentration by country

This table shows the Anti-director rights index (RD), the creditor rights index, the rule of law édand the
ownership concentration indicator by country. ThBRA measures shareholder protection. It takes galue
from 0 to 6. The source of the ADRI is Spamann @0GCreditor rights index measures the creditotquiion

of a country. It takes values from 0 to 4. Rulelaf is an assessment of the law and order traditica
country produced by International Country Riskrdhges from 0 to 10. Ownership concentration is the
median percentage of common shares owned by theslathree shareholders in the ten largest privatel
owned non-financial firms. The final three variabbre taken from La Porta et al. (1998).

Country ADRI Creditor Rights Rule of Law Ownerst@pncentration
France 5 0 8.98 0.24
Germany 4 3 9.23 0.5

Italy 4 2 8.33 0.6

Spain 6 2 7.5 0.5

UK 5 4 8.57 0.15

Table A.4

Summary of thetestable hypotheses

This table summarizes all testable hypotheseseimebearch.

Motive Variable Relation
H1. Transaction motive Firm size Negative
Noncash liquid assets Negative
Cash flow Positive
H2. Precautionary motive Cash flow volatility Posit
Investment opportunity set Positive
Financial constrains Positive
Leverage Negative
H3. Tax motive Foreign income Positive
H4. Agency Motive Investment opportunity set Negati
Firm size Positive
Leverage Negative
Investor protection Negative
Anti-director rights Negative
Creditor rights Negative
Rule of law Negative
Ownership concentration Negative
H5. Pecking Order Theory Cash flows Positive
Leverage Negative
Firm size Positive
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Appendix B

Figure B.:
Evolution of the mean and median cash ratio from 1980 to 2011

The sample includes all Datastream fiyear observations of European publicly traded firms yikitive bool
value of total assets and sales for the period 1988-Fidncial firms (SIC codes 60@B99) and utilities Sl
codes (4900-4999) are excluded. Fiyaar observations with missing values for long term ,dddibt in currer
liabilities and cash and marketable securities are also renfmmadhe sample. The cash ratio is measure
cash and marketable securities divided by the book valutabBssets.
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Figure B.2
Evolution of the mean and median net leverage ratio from 1980 to 2011

The sample includes all Datastream figear observations of European publicly traded firms ywihitive
book value of total assets and sales for the period-2088. Financial firms (SIC codes 606099) anc
utilities SIC codes (4900-4999) are excluded. Fpar observations with missing values for long term,
debt in current liabilities and cash and marketable securiteslao removed from the sample. The
leverage ratio is measured as long term debt plus debt iantdiabilities minus cash and markets
securities, divided by the book value of total assets.
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Table E.1
Cash ratio by country for the period 1987-2000

This table compares the summary statistics on d@ish catio per country of my sample with those regabby
Ferreira and Vilela (2004). Panel A of the tablesents descriptive statistics on the cash ratiodutry for
the sample period 1987-2000. The sample includd3aghstream firm-year observations of Europeamtraas
with positive values for total assets and salesagial firms (SIC codes 6000-6999) and utiliti8$Q codes
4900-4999) are excluded. Panel B presents the soynstettistics on the cash ratio reported by Fearaind
Vilela (2004) for the sample period 1987-2000. Tdaesh ratio in both panels is defined as cash ast ca
equivalents divided by total assets minus cashcast equivalents.

Country Mean 25 Pctl Median 75 Pctl SD N
Panel A
France 0.213 0.046 0.102 0.220 1.527 5,184
Germany 0.166 0.019 0.055 0.149 0.818 4,394
Italy 0.184 0.039 0.099 0.229 0.268 1,593
Spain 0.102 0.020 0.049 0.131 0.139 1,094
Panel B: Ferreira and Vilela (2004)
France 0.159 0.050 0.107 0.204 0.176 1,583
Germany 0.148 0.035 0.091 0.194 0.211 1,587
Italy 0.219 0.067 0.175 0.334 0.182 614
Spain 0.089 0.016 0.048 0.114 0.114 571
Table E.2

Timetrend regressionsfor the cash ratio and net leverageratio

This table shows the results from the regressidrisencash ratio and the net leverage ratio onnstemt and time
(measured in years). The cash ratio is measurttkeasatio of cash and marketable securities td tstsets. The net
leverage ratio is measured as long term debt pbb$ i current liabilities minus cash and marketaddcurities,

divided by the book value of total assets. The Ipesare reported in parentheses.

Model @) ) Q) 4)

Depet?ldent Average cash ratio Median cash ratio  Average nerde  Median net leverage

variable

Time 0.0028 0.0018 -0.0053 -0.0036
(0.000) (0.000) (0.000) (0.000)

Constant -5.4871 -3.6283 10.8353 7.298
(0.000) (0.000) (0.000) (0.000)

R 79% 69% 85% 84%
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Table B.:
Timetrend regressionsfor the cash ratio per firm size quintile

This table shows the results of the regressioh@faverage cash ratio on a constant and time érsyéor five

firm size quintiles. The cash ratio is measurethasatio of cash and marketable securities td tssets. The
quintiles are based on the book value of total faseets for the prior year. Q1 represents the satditm size
quintile and Q5 corresponds to the largest firne sjaintile. The p-values are reported in parenthese

Model 1) (2) 3) (4) (5)

Firm size quintile Q1 Q2 Q3 Q4 Q5

Dependent Variable Average Cash Ratio

Year 0.0066 0.0042 0.0024 0.0005 -0.0002
(0.000) (0.000) (0.000) (0.000) (0.000)

Constant -8.4652 -5.4938 -4.6298 -0.9039 0.4124
(0.000) (0.000) (0.000) (0.000) (0.000)

R 81% 65% 88% 13% 16%

Takle B.4

Timetrend regressionsfor the cash ratio per industry cash flow volatility

This table shows the results of the regressiorhefaverage cash ratio on a constant and time @rsydor
industry cash flow volatility tertiles. The cashioas measured as the ratio of cash and marketslerities to
total assets. The cash flow volatility is measumedhe mean of the cash flow ratio standard dewiaif firms
in the same two-digit-SIC-code industry over thegke period. The tertiles are based on the industsh flow
volatility. T1 represents the lowest cash flow vitity tertile and T3 corresponds to the highesstcdlow
volatility tertile. The p-values are reported irrgratheses.

Model (1) (2) (3)

Industry cash flow volatility tertile T1 T2 T3

Dependent Variable Average Cash Ratio

Year 0.0022 0.0039 0.0054
(0.000) (0.000) (0.000)

Constant -4.3125 -7.5653 -10.6903
(0.000) (0.000) (0.000)

R? 77% 74% 42%
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Table B.!
Timetrend regressionsfor the cash ratio based on the net income

This table shows the results of the regressiomefaverage cash ratio on a constant and time érsyéor
firms with negative net income and firms with nogative net income. The cash ratio is measuredeasatio
of cash and marketable securities to total asEbtsp-values are reported in parentheses.

Model ) (2
Negative Net Income Non-negative Net Income

Dependent Variable Average Cash Ratio
Year 0.0076 0.0023

(0.000) (0.000)
Constant -15.0553 -4.4962

(0.000) (0.000)
R? 56% 84%

Table B.¢

Timetrend regressionsfor the cash ratio based on the dividend policy

This table shows the results of the regressiomefaverage cash ratio on a constant and time érsyéor
dividend payers and non-dividend payers. The casib is measured as the ratio of cash and marketabl
securities to total assets. The p-values are regpamtparentheses.

Model Q) 2)
Dividend Payer Nondividend Payer
Dependent Variable Average Cash Ratio
Year 0.0013 0.0062
(0.000) (0.000)
Constant -2.5602 -12.3050
(0.000) (0.000)
R? 67% 55%
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TableB.7.

Deter minants of changesin predicted cash between 1980 and 2011

This table summarizes the determinants of the changwedicted cash between the period 1980-1997 and

1998-2011. The change in cash ratio is measuréoeadifference between the average cash ratioerpéniod
1998-2011 and the average cash ratio in the pd98@-1997. The predictions are based on a Fama-édthcB

model, discussed in Section 5.3.

Mean in Mean in Change in Change in

Coefficient 1980-1997 1998-2011 Variable Cash Ratio
Panel A: Whole Sample
MB 0.0344 1.4831 1.6264 0.1433 0.0049
Real Size 0.0014 11.9867 11.9351 -0.0516 -0.0001
Cash flow/assets -0.0271 0.0468 0.0163 o3an 0.0008
NWC -0.2131 0.0762 0.0125 -0.0637 0.0136
Capex -0.4224 0.0737 0.0525 -0.0212 0.0089
Leverage -0.2023 0.2219 0.2282 0.0063 -0.0013
Industry cash flow risk 0.1628 0.0498 0.0544 0.0047  0.0008
Dividend 0.0180 0.8150 0.5809 -0.2341 -0.0042
R&D/sales 0.3326 0.0068 0.0219 0.0151 0.0050
Net Income 0.0246 0.8445 0.7001 -0.1444 -0.0036
Panel B: Nondividend Paying Firms
MB 0.0344 1.5005 1.7222 0.2217 0.0076
Real Size 0.0014 11.4577 10.8325 -0.6251 -0.0009
Cash flow/assets -0.0271 -0.0090 -0.0416 -0.0326 000®.
NWC -0.2131 0.0041 -0.0246 -0.0287 0.0061
Capex -0.4224 0.0660 0.0490 -0.0170 0.0072
Leverage -0.2023 0.2567 0.2192 -0.0375 0.0076
Industry cash flow risk 0.1628 0.0516 0.0579 0.0063 0.0010
Dividend 0.0180 0.0000 0.0000 0.0000 0.0000
R&D/sales 0.3326 0.0088 0.0345 0.0257 0.0086
Net Income 0.0246 0.5271 0.4564 -0.0707 -0.0017
Panel C: Dividend Paying Firms
MB 0.0344 1.4792 1.5573 0.0781 0.0027
Real Size 0.0014 12.1007 12.6717 0.5710 0.0008
Cash flow/assets -0.0271 0.0575 0.0566 -0.0009 00.00
NWC -0.2131 0.0841 0.0391 -0.0449 0.0096
Capex -0.4224 0.0754 0.0551 -0.0204 0.0086
Leverage -0.2023 0.2140 0.2346 0.0207 -0.0042
Industry cash flow risk 0.1628 0.0494 0.0519 0.0026  0.0004
Dividend 0.0180 1.0000 1.0000 0.0000 0.0000
R&D/sales 0.3326 0.0064 0.0126 0.0063 0.0021
Net Income 0.0246 0.9166 0.8760 -0.0406 -0.0010
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Table B.7. — Continuec

Mean in Mean in Change in Change in

Coefficient 1980-1997  1998-2011 Variable Cash Ratio
Panel D: Firms with Negative Net Income
MB 0.0344 1.3584 1.6164 0.2580 0.0089
Real Size 0.0014 11.5689 11.0624 -0.5065 -0.0007
Cash flow/assets -0.0271 -0.0423 -0.1014 -0.0591 001®
NWC -0.2131 0.0163 -0.0513 -0.0677 0.0144
Capex -0.4224 0.0637 0.0481 -0.0155 0.0066
Leverage -0.2023 0.2712 0.2340 -0.0373 0.0075
Industry cash flow risk 0.1628 0.0509 0.0572 0.0063 0.0010
Dividend 0.0180 0.4374 0.2403 -0.1971 -0.0035
R&D/sales 0.3326 0.0095 0.0390 0.0295 0.0098
Net Income 0.0246 0.0000 0.0000 0.0000 0.0000
Panel E: Firms with Non-negative Net Income
MB 0.0344 1.5061 1.6306 0.1246 0.0043
Real Size 0.0014 12.0669 12.2981 0.2312 0.0003
Cash flow/assets -0.0271 0.0622 0.0665 0.0043 60.00
NWC -0.2131 0.0872 0.0398 -0.0474 0.0101
Capex -0.4224 0.0755 0.0544 -0.0211 0.0089
Leverage -0.2023 0.2128 0.2257 0.0129 -0.0026
Industry cash flow risk 0.1628 0.0496 0.0533 0.0037 0.0006
Dividend 0.0180 0.8846 0.7269 -0.1577 -0.0028
R&D/sales 0.3326 0.0063 0.0146 0.0082 0.0027
Net Income 0.0246 1.0000 1.0000 0.0000 0.0000
Panel F: Small Firms
MB 0.0344 1.5313 1.6345 0.1033 0.0036
Real Size 0.0014 10.6913 10.5367 -0.1546 -0.0002
Cash flow/assets -0.0271 0.0461 -0.0012 -0.0473 013.0
NWC -0.2131 0.0909 0.0220 -0.0689 0.0147
Capex -0.4224 0.0740 0.0498 -0.0242 0.0102
Leverage -0.2023 0.2092 0.2016 -0.0076 0.0015
Industry cash flow risk 0.1628 0.0506 0.0553 0.0046 0.0008
Dividend 0.0180 0.8010 0.4671 -0.3339 -0.0060
R&D/sales 0.3326 0.0055 0.0261 0.0206 0.0069
Net Income 0.0246 0.8205 0.6313 -0.1892 -0.0047
Panel G: Large Firms
MB 0.0344 1.4296 1.6156 0.1860 0.0064
Real Size 0.0014 13.8641 14.0825 0.2184 0.0003
Cash flow/assets -0.0271 0.0476 0.0392 -0.0084 0@.00
NWC -0.2131 0.0600 0.0001 -0.0599 0.0128
Capex -0.4224 0.0733 0.0561 -0.0172 0.0073
Leverage -0.2023 0.2360 0.2634 0.0274 -0.0056
Industry cash flow risk 0.1628 0.0489 0.0534 0.0045  0.0007
Dividend 0.0180 0.8306 0.7319 -0.0988 -0.0018
R&D/sales 0.3326 0.8306 0.7319 -0.0988 -0.0329
Net Income 0.0246 0.8713 0.7913 -0.0799 -0.0020
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