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Abstract

Purpose – The paper investigates if the process that led to the birth of the Euro Area had a significant impact in
homogenizing the capital structure decisions of European firms since the first introduction of the common currency.
Design/methodology/approach – A large sample of firms was constructed, and a Tobit-censored
regressionmodel was utilized to investigate the determinants of firms’ observed capital structures. The Black–
Scholes–Merton model was used to infer market values of assets, as well as the volatility of those values, from
the observed market values of equity and the corresponding volatility. The existing differences in national tax
rules were considered for estimating firm-specific marginal tax rates.
Findings – It was found that, despite the currency union and the institutional harmonization process, certain
factors still play a different role. Inparticular, the impact ofprofitability is consistentwith the pecking orderview in
some countries, and with the trade-off theory in others. Assets risk, measured as the annualized volatility of the
market enterprise value, is the best predictor of observed leverage ratios. The sector of activity is significant in
determining leverage decisions even when assets’ risk is taken into account. Despite the monetary union and the
increased financial and institutional integration in the Euro Area, the country of origin still plays a significant role
in capital structure decisions, suggesting that other country-level factors may affect firms’ financing behaviour.
Practical implications – The paper indicates that, despite the long harmonization process of institutions,
regulations and public budget required to join the Euro, firms’ financing decisions are still affected by country-
specific factors once the common currency is introduced. Therefore, new entrant countries in the Euro area
should not expect their companies to immediately conform with those located in other countries within the
common currency area.
Originality/value – This article investigated the impact of the currency change from national currencies to
the Euro on the determinants of capital structure choices. It was shown that, despite the long harmonization
process that led to the birth of the Euro Area, national factors still affect firms’ financing decisions. This
provides guidance for policymakers in countries that are planning to join the Euro about the impact this will
have on firms’ financing decisions in the entrant country.

Keywords Capital structure, Currency change, Euro area, Pecking order theory, Trade-off theory

Paper type Research paper

1. Introduction
A long-standing issue in corporate finance is the importance of capital structure and the
analysis of what factors affect firms’ financing decisions. In their seminal paper, Modigliani
and Miller (1958) show under what conditions capital structure has no effect on firm value,
hence opening the way for a large stream of research trying to detect what factors may
instead make capital structure relevant. Myers (2001) provides a thorough review of the
theoretical research in the field. The three most important factors that may cause
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the irrelevance proposition to be violated are the potential tax benefits of debt (Modigliani and
Miller, 1963), the costs of financial distress (Stiglitz, 1969) and informational asymmetries
(see, among others, Myers (1977), Leland and Pyle (1977), Myers (1984) and Myers and
Majluf (1984)).

Empirical research has consistently worked on finding what factors affect the observed
capital structure decisions of firms, at the same time trying to discern between alternative
explanations. Most studies try to explain debt policies within countries (see, among others,
Titman andWessels (1988), Fama and French (1998), Graham and Harvey (2001), Frank and
Goyal (2003), or Flannery and Rangan (2006)), but the most recent empirical literature
investigates the topic also on international samples of firms, thus also analysing if and how
the impact of various firm characteristics on the debt ratio may (or may not) change in
different economic and institutional contexts, thus providing evidence on the robustness of
single-country studies when the same model is applied to international samples (see, for
example, Gungoraydinoglu and €Oztekin, 2011; Gungoraydinoglu et al., 2017; Çolak et al., 2018;
Botta and Colombo, 2022). Their findings show how the national context may have both a
direct and an indirect impact on capital structure decisions, through their interaction with
firm-level characteristics, leading to the conclusion that, to a certain extent, financing
decisions are country-specific. Therefore, capital structure decisions are not independent
from the country in which the company is incorporated. €Oztekin (2015) provides a thorough
review of this stream of research.

Building on this literature, we aim at testing a set of variables as potential determinants of
observed capital structures for non-financial listed firms located in one of the twelve original
countries of the Euro area, in order to understand if the creation of a common financial market
and a common currency has made firms’ financing decisions consistent across countries, or if
differences can still be observed despite the long harmonization process of financial markets
regulation. Therefore, we choose the Euro area as a geographical sample precisely because,
on the one hand, the freedom of capital movements across countries and the monetary union
has created an integrated financial market within the area, eliminating the exchange rate risk
which might otherwise prevent firms from raising funds abroad; on the other hand, while
financial regulation has been harmonized across countries, tax rules, bankruptcy laws and
the degree of protection of property rights still differ to a large extent, thus leaving open the
possibility of different behaviours by comparable firms located in different countries.

In our analysis, we also improve on the empirical approach typically used in the literature
by estimating proper market-value measures of leverage ratios. Indeed, while the theoretical
literature on capital structure is based onmarket-value measures of debt, and hence leverage,
the empirical tests use book-value measures of debt, and therefore leverage ratios that non
necessarily reflect the true market value capital structure. As a consequence, if the difference
between the two measures of leverage is relevant, then empirical results obtained with book
values of debt may be inconsistent and unreliable for testing alternative hypothesis. The use
of book values as proxies for market values reflects the fact that only a fraction of debt issued
by firms is traded debt, so that a market value of debt can only be observed in a minority of
cases. This may create biases in the estimation of capital structure determinants, since, as
Sweeney et al. (1997) report, many corporate bonds trade at values which differ significantly
from their book value, and the consequences of these differences can be remarkable, as
outlined by Eberhart (2005). In our work we use both market and book values of debt, and we
find that, despite the corresponding leverage ratios are strongly correlated, the two
approaches yield partially different results and goodness-of-fit measures are higher when
market, rather than book, values of leverage are used to measure the debt ratio.

Sincemost European firms do not have publicly traded debt, we estimate themarket value
from the book value and observable data from stock markets, using the Black-Scholes-
Merton model, derived from option pricing theory (see Black and Scholes (1973) and Merton
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(1974)). By means of that same model we also estimate the volatility of the enterprise value,
that we then use as a proxy measure of the operational risk of firms’ assets.

Our results indicate that, despite the introduction of the common currency, firms’
financing decisions still differ across countries, suggesting that national factors still play
a significant role. In particular, we find that the strongest predictor of leverage is the volatility
in themarket value of assets, a result that is consistent across the Euro area. However, the role
of taxes, growth opportunities and profitability varies across countries, indicating that
national tax rules and institutions still play a significant role in shaping firms’ financing
decisions, and a complete financial markets’ integration requires more than a common
currency and harmonized financial regulation.

The work is organized as follows: Section 2 provides a survey on the literature in the field.
Section 3 illustrates the model and the variables used for the analysis, while Section 4
describes our dataset. In Section 5 we report our findings, and Section 6 concludes.

2. Literature review
Modigliani andMiller (1958) represent the basic reference for the research on capital structure
decisions. In their work, they prove under what conditions – the perfect capital markets
assumption – the value of a firm is independent of how it chooses to raise funds, and therefore
capital structure is irrelevant. However, if we remove the perfect markets hypothesis, and
introduced imperfections in the model, capital structure may become relevant, and it may
affect the profitability and the value of firms. The literature has therefore investigated what
factors may affect financing choices in an imperfect world, and two main theories have been
proposed. One is the trade-off theory, as described, among others, by Kraus and Litzenberger
(1973) and Scott (1977), which explains that firms should target an optimal mix of sources of
capital in order to maximize their value. The optimal level of leverage, in turn, depends on the
trade-off (hence the name of the theory) between the various costs and benefits generated by
alternative sources of funds, which may depend on corporate income taxes (Modigliani and
Miller, 1963), the costs arising in the event of bankruptcy (Stiglitz, 1972), and agency costs due
to informational asymmetries connected both with the use of debt and equity (Jensen and
Meckling, 1976; Myers, 1977). The main alternative is the pecking order theory (Myers
andMajluf, 1984), which instead states that firms do not have an optimal capital structure, but
instead follow a hierarchy of financing sources as a consequence of asymmetric information
between insiders and external investors about the true value of the company, and, hence, of the
securities issued to raise capital. As a consequence, rather than targeting an optimal debt ratio,
due to informational asymmetries that lead to a potential mispricing of securities issued by
firms, the optimal financial policy consists in using the least-information-sensitive financing
source first, and thenmoving on tomore sensitive securities. As a result, firms prefer to rely on
internally generated funds, to avoid the agency costs necessary to raise outside capital, and
then prefer debt over equity when external funds are necessary, due to the lower sensibility of
debt value to asymmetric information. Finally, Baker andWurgler (2002) suggest instead that
current capital structure depends on historical market values equity, and that the capital
structure we observe is simply the cumulative result of past attempts by firms to time the
equity market in order to raise capital at the most favourable conditions (the so-called market
timing hypothesis). Under this view, firms do not worry about whether it would be preferable
to use debt or equity, they simply choose the form of financing which, under current market
conditions, appears to be more valued by financial markets [1].

The empirical literature has worked extensively to test the various theories on real data,
trying to understand which of the alternative theoretical explanations better reflects the
behaviour of firms in real economies. Many empirical studies analyse debt policies within
individual countries, mainly in the US (see among others Titman and Wessels (1988), Fama
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and French (1998), Graham and Harvey (2001), Frank and Goyal (2003)), but there are also
works, starting with Rajan and Zingales (1995), that try to shed light on whether the same
model can be applied to international samples, in order to understand if capital structure
policies are consistent across countries, or if geographical differences emerge. Frank and
Goyal (2009) find that the factors that most reliably impact capital structure for US firms are
the market-to-book assets ratio, tangibility of assets, profitability and firm size.

The analysis of capital structure decisions made by companies incorporated in countries
with different institutional contexts, different financial market development, different levels of
economic development, different political conditions or different cultural factors has grown
extensively in recent years, sometimes leading to contrasting results (see €Oztekin (2015) for a
thorough review). Demirguc-Kunt and Maksimovic (1996) report a negative impact of stock
market development on financial leverage. Booth et al. (2001) analyse data from ten developing
countries, and report that the same factors used for developed countries affect capital structure
of firms in developing ones, but also highlight how country-specific elements generate
differences across countries. Mitton (2008) shows how capital structure for firms in emerging
economies depends both on firm-level characteristics and country-specific factors. In a very
large international sample of firms, Gungoraydinoglu and €Oztekin (2011) show how both
institutional settings and firm characteristics contribute at determining capital structure
decisions, with the former accounting for around one-third of the explained variation, and the
latter for the remaining two-thirds. Çolak et al. (2018) and Botta and Colombo (2022) show how
institutions and political settings may also affect capital structure decisions, not just directly
but also indirectly by affecting the impact of rim characteristics on debt ratios.

Therefore, the literature suggests that the country of incorporation may affect capital
structure decisions, as well as the role of firm-level factors in shaping such decisions. The aim
of this study is to investigate whether the creation of a common currency and, as a
consequence, a larger and unified financialmarket, preceded by a long harmonization process
of financial regulation in the adhering countries, allows to eliminate the impact of national
factors, or whether these persist despite the new ultra-national institutional setting.

3. Methodology
The purpose of this article is to analyse the determinants of observed debt ratios, in order to
shed light on what firm characteristics affect firm’s financing decisions, and to compare any
potential difference between countries. To this end, we rely on a Tobit model, with a lower
censoring value of zero and an upper value of one to reflect the natural bounds of our
dependent variable, the debt ratio and as regressors a set of potentially relevant firm
characteristics. We estimate the model for each country separately, as well as for the Euro
area as a whole. The regression model is the following:

Di;t

Ai;t

¼ Xi;tβ þ νi þ ei;t (1)

where D is the value of debt, A is the value of assets, i indicates firm, t indicates time, β is a
vector of coefficients, ν represents firms’ random effects and e is the error term.

The debt ratio, that here is to be intended as financial debt only, is measured with two
different approaches: first, it is determined using market values of both debt and equity, and
calculated as the ratio between the market value of debt and the market enterprise value, both
obtained using the so-called Black-Scholes-Merton (BSM)method through reverse-engineering
[2]. Then, debt ratio is defined as the ratio between the book value of financial debts and the
sum of market capitalization and book value of debt. In both cases, the debt ratio takes values
which are naturally bounded between zero – if the firm has no debt – and one – in the extreme
case where the value of equity is zero, and the company is entirely funded with debt.

IJMF



More specifically, we use the following system of two equations to indirectly price
corporate liabilities, where the two unknowns to be determined are the market enterprise
value (or market value of total assets) and its volatility:

EðA;TÞ ¼ Ae�δTNðd1Þ � Fe�rTNðd2Þ

σe ¼ Nðd1Þ$σa$
A

E

8><
>:

(2)

where E is the market value of equity, A is the market value of total assets, T is time to
maturity, δ is the weighted average payment rate to financiers (dividends and interests on
debt), F is the face value of financial debt, r is the risk-free interest rate; σe is the volatility of
equity returns and σa is the volatility of asset returns [3].

The rate δ is the continuous-time rate equivalent of the rate obtained as the weighted
average of the dividend yield and the average cost of debt retrieved from the Worldscope
database. Time to maturity T is the weighted average maturity of debt, while F is the face
value of both short and long-term financial debt. The risk-free rate is the rate paid by a 5-year
t-bond issued by the government of the country where the company is incorporated. The
market value of equity is the total market capitalization at the balance-sheet closing date,
while the volatility of equity is measured as the annualized standard deviation in the log of
weekly changes in the stock prices during the two years preceding the balance-sheet date.
Thus, by solving the system of two equations we can obtain the market value of total assets
and the asset volatility [4]; this procedure is applied for each firm for each year for the period
2000–2003, in order to obtain the value of those two variables for each of the four years.
Finally, themarket value of debt is given, in each period, by the difference between themarket
enterprise value and the total market capitalization.

Looking at the results we obtain, we can observe how debt ratios – whether measured at
market values or book values – differ significantly between the twelve countries considered.
Figure 1 shows the mean and median debt ratio and the standard deviation for each country
at the end of 2003.

Values range between the lowest mean of 29.5% in Ireland (the only country which falls
below 30%) to the highest mean of 57.3% in Portugal. Italy andAustria are the only two other
countries with a mean debt ratio above 40%; the remaining countries are positioned between
30 and 40%. Standard deviations are very similar, withmost countries taking values between
0,2 and 0.24, with the exception of Spain, with displays a lower volatility (0.19), and Germany,
which on the other hand shows an higher volatility (0.27).

Figure 2 shows instead themean, median and standard deviation of book debt ratios again
at the end of 2003.

As one can see, values change significantly from one country to another also whendebt
ratios are measured at book values, ranging from the lowest mean of Ireland, with an average
debt ratio of 25.8%, to a maximum of 55.3% in Portugal. Spain, Netherlands, Germany and
France have mean values of around 31%, while Finland and Luxembourg fall below the 30%
value, with average ratios of 26 and 28% respectively; Belgium is just above 35%, while
Austria, Greece and Italy have average ratios around 37%. These data alone suggest that,
despite having a common currency and a potentially integrated financial market, firms make
on average different financing decisions in the twelve countries of the Euro area.

Figure 3 shows instead the relation between debt ratios of a company measured at full
market values versus the debt ratio of the same company measured at book values of debt.

The values we obtain, as summarized in the figure, show that debt ratios measured at
book and market values of debt are not perfectly correlated, as there are a significant number
of situations in which the obtained combination lies far from the 458 line.
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As potential regressors, we include a list of firm characteristics that, according to previous
research, may have an impact on capital structure decision. The first factor that the literature
suggestsmay have a significant impact on firms’ financing decisions is the effectivemarginal
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Figure 2.
Debt ratios at book
values of debt across
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Figure 1.
Debt ratios at market
values of debt across
the Euro area
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tax rate (MTR) that firms face, given the different tax treatment of debt and equity
(Modigliani and Miller, 1963; Faccio and Xu, 2015). We therefore estimate firm-specific
marginal tax rates, following the method proposed by Shevlin (1990), Graham (1996a), and
Graham (1996b)[5]. Indeed, as summarized in Appendix 2, the twelve countries differ quite
significantly on themain aspects of the tax code, like the treatment of net operating losses, the
level of statutory tax rates and minimum tax provisions, creating a very varied fiscal
environment within the Euro area, thus opening the possibility of different behaviors for
firms located in different countries. Figure 4 shows the average MTR for each country for
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each of the three years considered. We observe a general decline between the year 2000 and
2002 in MTRs in each country, reflecting the decline of statutory corporate tax rates in most
European countries. France, Greece and Spain are the countries with the highest average
MTR both at the beginning and at the end of the period; Belgium has high tax rates for the
first two years, but then falls below the average of the Euro area in 2002, as a consequence of
the tax reform introduced in 2002 which lowered significantly the statutory rates. Italy,
a country usually known for having high rates, appears here to have lower MTRs than many
other countries in the sample. This is mainly due to the fact that rates were constantly
declining during the period: an extra-euro of (positive or negative) income, when affecting
future, rather than current, taxable incomes, would be taxed in the future at lower rates than
today, hence pushing downwards the MTR [6]. The change in the MTR for Germany, despite
the absence of changes in the statutory rate, is due to reforms introduced in the treatment of
loss carryforward and carryback and the introduction of a minimum taxation [7].
As expected, Ireland has the lowest mean MTR, with a value below half of the value of the
highest MTR in the sample.

We also estimate the probability of having net operating losses in the following year
(NOL), and use it as an additional measure of the tax advantage of debt: the higher the
probability of having losses, the lower the probability of being able to deduct from the tax bill
the interests paid on debt, and, consequently, smaller the tax advantage of debt (Graham,
1996a). We thus expect a negative correlation between the level of debt and the probability of
having net operating losses [8].

Bankruptcy costs (BC) represent another relevant factor in determining leverage
policies, as shown in Stiglitz (1972), Opler and Titman (1994), Leland and Toft (1996),
Andrade and Kaplan (1998), Mukherjee and Wang (2013) and €Oztekin (2015). We estimate
firm-specific individual bankruptcy costs again relying on the Black-Scholes-Merton
model, thus deriving them as an implicit component of the market value of debt. The model
prices debt by discounting its face value at the risk free rate and then subtracting from such
value the value of the put option which is implicit in a risky debt contract. In other words,
the value of the put option, which is basically the value of the option for the stockholders to
default and transfer the company to the debtholders, determines the spread between the
risk free rate and the rate paid by the firm on the debts outstanding. Themain component of
this spread (or, in terms of values, the difference between the market value of debt and its
present value at the risk-free rate) is assumed to be the expected loss in firm value in case of
bankruptcy (the implicit “Bankruptcy Costs”) [9] To calculate the implicit bankruptcy costs,
we first calculate the Distance to Default, obtained as the ratio between the market value of
equity and the volatility of the value of assets. In the BSM world, this is equal to the
parameter d2 from the pricing formula. Then, given the basic assumption that the asset
value is lognormally distributed (that is, changes in the asset value are normally
distributed), the “Probability of Default” can be obtained from the Distance to Default, by
simply taking the value N(d2), where N(•) indicates the cumulative standard normal
distribution. Finally, the “Expected Loss” in the event of default can be calculated as the
value of a put option written on the asset value of the firm, with strike price equal to the face
value of debt and time tomaturity equal to the averagematurity of debt; the pricing formula
is then the standard Black-Scholes equation for pricing a put option, modified, as already
described before, to account for interests and dividend payouts. Once we have the expected
loss and the probability of default, we can obtain the “Loss Given Default” by dividing the
expected loss by the probability of default, which represents our proxy for the (“levered”)
implicit Bankruptcy Costs. Given that we need to study the level of the debt ratio at a
specific point in time, rather than marginal variations in the ratio, an “unlevered” measure
is needed. We therefore divide the estimated Loss Given Default by the market value of the
outstanding debt in order to obtain an estimate of the bankruptcy costs per unit of debt.
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The empirical literature consistently reports firm size (Size) as a significant predictor of
observed capital structure (see, among others, Rajan and Zingales (1995), Flannery
and Rangan (2006), €Oztekin and Flannery (2012), Gungoraydinoglu et al. (2017), Çolak et al.
(2018) and Botta and Colombo (2022)). We measure size by means of the market value of total
assets, or market enterprise value, estimated with the BSM approach from Equation (2)
In order to avoid the impact of scale effects, we use the log of the market enterprise value as a
measure of firm size, rather than the absolute value. Larger firms are often found to have
higher debt ratios than smaller firms, and lower costs of debt: the traditional interpretation of
this empirical finding is that larger firms have lower informational asymmetries between
insiders in the firm and financiers in the financial market, and so they can reduce the cost of
financing and issue more debt. Larger firms might also be considered less risky by external
financiers, because of their higher possibility of asset diversification and their better chances
to survive “troubled times” thanks to their larger size.

We then use the volatility in themarket value of assets (Risk), again obtained as an output of
the BSMmodel fromEquation (2) as ameasure of the risk of firms’ assets.We expect a negative
relationship between volatility and debt: more volatile, hence riskier, firms should find debt less
attractive than less volatile firms (Leland, 1998). Risk can affect financing choices through
various channels (see, again, Leland (1998)): higher risk causes an higher probability of default,
and hence a lower incentive to use debt (Pinegar andWilbricht, 1989); moreover, assuming that
asset volatility reflects the volatility of earnings, higher volatility can also indicate an increase
in the probability of not being able to take full advantage of the tax advantage of debt (Graham,
2000); finally, risk also affects potential agency costs connected with debt, causing issues like
risk-shifting (Jensen andMeckling, 1976; Almeida et al., 2011) and debt overhang (Myers, 1977)
which tend to reduce the use of debt as a financing source. All these theoretical explanations
suggest a negative impact of risk on the level of leverage.

We then measure the market-to-book ratio (Growth) as the ratio between the market
enterprise value and the book value of total assets, and use it as a proxy for the level of growth
opportunities of a firm, as is commonlydone in the literature (Rajan andZingales, 1995; €Oztekin,
2015). An higher market-to-book ratio indicates that the proportion of a firm’s total market
value accounted for by the value of growth options compared to that accounted for by the value
of assets in place is higher, compared to firms with lower market-to-book ratios [10]. As Myers
(1977) has shown, debt can be a costly source of financing to firms with high investment
opportunities, because projects with positive net present value may be forgone when the
increase in the debt value is higher than the increase in the total asset value, hence reducing the
market value of equity (the debt overhang problem). As a consequence, managers of firmswith
excellent investment opportunities could decide to limit the amount of debt in order to avoid, or
at leastminimize, this negative effect. If this is true, thenwe should expect a negative correlation
between debt and a measure of growth opportunities. The risk-shifting problem (Jensen and
Meckling, 1976; Almeida et al., 2011) could also reduce the ability of firms with high growth
opportunities to raise large amounts of debt: the larger the investment opportunities the larger
is the risk for the debt-holders to suffer from the risk-shifting problem, and this would induce
them to increase the cost of lending to firms with proportionally higher investment
opportunities. Again, this would imply a negative relation between debt and growth
opportunities.

We also consider firm profitability (Profit), measured as the difference between the return
on total assets and the opportunity cost of capital, as a possible determinant of capital
structure decisions. In the light of the “Pecking Order Theory” proposed byMyers andMajluf
(1984), firms, due to adverse selection, prefer internal to external financing when they need to
raise funds: as a consequence, profitable firms should have lower debt ratios due to their
higher ability to use internally-generated funds to increase their available financial resources.
With respect to cash flows and profitability, Myers (1993) notes that the most common

Currency
change and

capital
structure



empirical regularity in the studies of capital structure is probably the inverse relationship
between the level of debt financing and firm profitability. However, this effect may be offset
by other agency costs associated with the free cash flow generated by the firm. Jensen (1986)
shows that managers of firms with high free cash flowmay lack discipline: as a consequence,
firms with high free cash flows should issue debt to increase managers’ discipline into
working efficiently. By issuing debt, firms commit to pay out an higher stake of income to
debtholders, thus reducing the amount of resources under managerial control, thus adding
discipline to the management. The impact of profitability on capital structure decisions will
therefore depend on which of these two contrasting effects prevail, also as a result of the
incentives provided by national institution.

We also include two additional variables that in previous works appear to have a
significant role in explaining debt policy: the ratio of tangible assets to total assets (Tan)
and that of intangible assets to total assets (Intan). The level of tangible assets is
consistently found to be positively correlated with debt (Harris and Raviv, 1991; €Oztekin,
2015): the underlying theory is that firms with an higher level of tangible assets have more
“collateralizable” assets to use to secure their debt (or assets to be sold in order to recover
part or all of the debt in the event of default), so that they can issue more debt, or issue debt
at a lower cost (Jensen andMeckling, 1976). The level of intangible assets has been used as a
proxy to estimate bankruptcy costs, under the assumption that most of their value could
not be recovered in the event of default. As a consequence, we expect a negative relationship
between intangible assets and the observed debt ratio (Myers, 2001).

4. Dataset
We collect data for all listed non-financial firms based in the Euro area. We exclude
financial corporations such as banks and insurance companies because their financial
choices are strongly influenced by specific sectoral regulations and capital requirements.
The sample includes data for the time period 2000–2003, corresponding to the years
immediately following the introduction of the Euro as a common currency for the original
twelve members of the currency area. We obtain data from two main sources: Worldscope
and Datastream. We rely on Worldscope to retrieve all the required accounting data, while
Datastream for market data such as stock prices, market capitalization and interest rates.
The sample includes a total of 2,030 firms; in Table 1 we report the distribution among the
twelve Eurozone countries.

We also classify firms by sectors of activity, relying on the Global Industry
Classification Standard (GICS) of Standard and Poor’s to divide them into twelve sectors.
Table 2 shows the distribution of firms across countries and sectors: consumer
discretionary is the most populated sector in the entire sample, and for most countries as
well (the only exceptions being Finland and Greece, where the most populated sector is
industrials), followed by industrials, information technology and consumer staples [11].

Austria Belgium Finland France Germany Greece Ireland

53 75 111 550 536 213 36

Italy Luxembourg Netherlands Portugal Spain Euro area

175 11 126 45 99 2.030

Source(s): Author’s own work
Table 1.
Sample size by country
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5. Empirical results
In this section we report our findings for the estimate of the model from Equation (1) in
Section 3 – first using the market debt ratio and then the book debt ratio as dependent
variable – by means of the Tobit model, with a lower censoring value of zero and an upper
value of one, reflecting the natural boundedness of the debt ratio. We estimate various
specifications of the model: an equation including all the explanatory variables described in
the previous paragraph, an equation where Nol probability is not considered, an equation
where the two variables tangible and intangible assets are not considered, and one equation
without asset volatility [12].

5.1 Results with market-value debt ratios
We first focus on models having the leverage ratio measured at market values as dependent
variable. We report the regression results in Table 3. Rather than illustrating the results for
each country, we highlight the most common patterns and then discuss contrasting results.

The first result which is worth noting is the high R2 we obtain in regressions including
asset volatility, and the large decrease when that variable is excluded. This result seems to
suggest that the volatility of the market enterprise value is a very important determinant of
financing decisions. In other words, the main driver of capital structure decisions is the
riskiness of the assets in which capital is invested. As expected, the coefficient for volatility is
negative: the riskier the firm value, the more conservative managers are in choosing

Energy Materials Industrials Discretionary Staples Health

Austria 1 1 16 19 4 0
Belgium 0 2 14 26 14 2
Finland 1 2 32 23 7 2
France 7 8 81 185 59 28
Germany 2 4 103 197 42 27
Greece 3 10 68 61 33 9
Ireland 1 2 9 8 4 3
Italy 3 1 38 58 10 5
Luxembourg 0 0 0 4 1 0
Netherlands 2 1 30 38 12 4
Portugal 0 2 15 10 6 0
Spain 3 5 22 21 12 1
Euro Area 23 38 428 650 204 81

IT Diversified Real estates Utilities Others

Austria 3 1 3 4 0
Belgium 5 0 9 4 2
Finland 24 2 6 3 1
France 66 25 27 12 43
Germany 82 9 27 17 16
Greece 18 1 3 9 6
Ireland 4 0 1 0 2
Italy 15 3 13 13 10
Luxembourg 0 0 1 3 1
Netherlands 19 2 12 2 1
Portugal 3 0 0 4 4
Spain 1 2 11 9 9
Euro Area 240 45 113 80 95

Source(s): Author’s own work

Table 2.
Distribution of firms

across sectors

Currency
change and

capital
structure
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the amount of debt to be issued. This result clearly fits well with the trade-off theory: an
higher volatility increases the probability of financial distress, and, assuming that the
volatility of the enterprise value reflects the volatility of earnings, it also reduces the
probability of being able to take advantage of the debt tax shield. Both these reasons explain
the negative impact of volatility on debt. Compared to the results in previous studies, the
addition of asset volatility allows for a large increase in the R2 of the regression; moreover, its
inclusion also affects the significance of other variables in exam. This latter finding may
indicate that its omission would create a significant omitted variable bias when performing
statistical inference.

We find that, in a number of countries, the marginal tax rate is not statistically
significant; the tax variable is significant at the traditional significance levels – andwith the
expected positive coefficient – in the cases of Austria, Finland (though only for some of the
model specifications), France, Germany, Greece, Italy and Spain, as well as on the entire
Eurozone sample, but not for the other countries: Belgium, Ireland, Luxembourg,
Netherlands and Portugal. It should not be a surprise, though, that the tax rate does not
play an important role for countries like Ireland, with very low tax rates, since in such cases
the tax advantage of debt becomes quite low. The international dimension ofmost firms can
also explain why, especially for (geographically) smaller economies a marginal tax rate
based entirely on the national tax law might produce coefficients that are not statistically
significant.

The probability of having net operating losses is significant only for some countries,
with the expected negative coefficient: an higher probability of having losses reduces
the potential tax advantage of debt, hence firms which have an higher expectation of
future losses tend to be more conservative in debt usage. The significance of this
variable is often weak, and its inclusion often affects the significance of the MTR, the
main variable chosen as a proxy for measuring the effect of the tax benefit of debt
financing: considering that this variable and the MTR have a strong correlation, and
that the addition of this variable does not improve significantly the fitting of the
regression, as measured by the adjusted R2, a model without this additional variable
seems preferable.

Bankruptcy costs are significant when tested on the entire sample of the Euro area, with
the expected negative coefficient; they are a significant component also for some countries
individually considered: Austria, Belgium, Greece, Ireland and Spain. The significance of this
variable often increases when volatility is dropped from the equation: with a restricted model
without volatility as a regressor, bankruptcy costs are significant also for Finland, France,
Germany, Italy, Netherlands and Portugal.

Profitability is significant only for half of the countries considered: Finland, France,
Greece, Italy, Portugal and Spain. When significant, the coefficient is positive, with the
exception of Spain. The role of profitability is thus ambiguous: a non-significant
coefficient might mean that profitability does not play a key role in determining financing
choices, but it might as well mean that the opposite effects of different types of agency
costs cancel out, so that for instance the preference for self-financing deriving from the
pecking order theory, which would result in lower debt ratios for firms with higher
profitability, is compensated by the preference for the use of debt when profitability is
high, for the disciplinary role that debt can play with managers’ behaviour. The negative
coefficient found for Spain can indicate a preference for firms to use self-financing
whenever possible, so that more profitable firms who can retain an higher stake of
earnings reduce their need of external financing and have lower debt ratios. The positive
coefficient, on the other hand, is a sign in favour of the role of debt as an instrument of
corporate governance. When tested on the entire Euro area sample, profitability has a
positive significant coefficient.
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Another variable statistically significant only for part of the sample is growth, which has a
negative significant coefficient for Belgium, Finland, France, Greece, Italy, Netherlands,
Portugal and Spain. It is not significant, among others, in the case of Germany, and for the
Eurozone sample the significance is weak and limited to a few specifications of the model.
This may suggest that growth opportunities are a relevant factor in determining assets
volatility, hence its effect already captured by that variable. The sign of the coefficient
testifies that firms with more opportunities to grow tend to have lower debt ratios, in order to
maintain more financial flexibility so that they reduce the risk of getting in the situation of
passing up profitable investment opportunities.

We find firm size to be significant in determining financing choices only in some
countries; its significance often increases if volatility is omitted from the regression. When
significant, it is always positive, suggesting that larger firms tend to have on average
higher levels of debt. This supports the existence of a size effect, at least in some countries:
larger firms tend to have higher debt ratios. As before, the significance of the size effect
diminishes when asset volatility is included; size and volatility are always negatively
correlated in the sample, with larger firms having on average a lower volatility. This
suggests that the size effect, often found significant in previous studies, may be due to the
fact that larger firms can reduce their risk, either through diversification, or by lower
informational asymmetries, and, consequently, tolerate higher debt ratios. In this sense,
then once again it is volatility (that is, risk) the main driver of financing choices, rather than
size itself.

Tangible assets are a statistically significant predictor of debt ratios for Belgium, Finland,
France, Germany, Italy, Spain and the Eurozone sample; as one would expect, when
significant the coefficient is positive. Firms with an higher level of tangible assets have more
assets which can serve as collateral or that can be used in order to recover part of a loan in the
event of default, hence reducing the cost of issuing debt: this should explain the positive
correlation between debt and tangible assets.

Intangible assets often show a positive relationshipwith debt, rather than the negative one
usually found in previous studies. Austria is the only case where a significant negative
coefficient was found; a positive significant coefficient is obtained in the cases of Belgium,
France, Germany, Ireland, Netherlands as well as for the overall sample of the Euro area. This
positive relationship may be interpreted as a sign that intangibles can be used, just like
tangible assets, as collateral or disposed of in order to raise the resources required to repay
debt in the event of default. This is consistent with the evolution of secondary markets for
intangibles (see, among others, Loumioti (2012) or Odasso et al. (2015)).

5.2 Results with book-value debt ratios
Regression results with book values of debt in the dependent variable are reported in Table 4;
for most regressors and subsamples, these results do not differ significantly from those
reported before.

As before, high values of R2 are obtained in the various regressions when asset volatility is
included, and a large drop in it when asset volatility is not included in the regressors. Asset
volatility is always strongly significant, with the expected negative coefficient, indicating that
the level of risk of the assets of the firm is a very important determinant of financing choices.

The marginal tax rate is again significant only for some, but not all, of the countries under
exam: it is not significant for Belgium, Greece, Ireland, Luxembourg and Portugal. For the
other countries, the coefficient for the MTR is significant and has the expected positive sign.
The variable Nol probability, though significant in some cases, does not add much to the
fitting of the regression; as one would expect, when significant the corresponding coefficient
is negative.
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Bankruptcy costs are a significant predictor of financing choices for Austria, Greece, Spain
and the entire Eurozone sample. In the case of France, Germany, Italy, Netherlands and
Portugal they are significant only when volatility is not included in the regression.

Results for firm profitability vary across the sample: it is not significant for Austria,
Belgium, Finland, Germany and Ireland; a statistically significant, positive coefficient is
obtained for France, Greece, Italy, Netherlands, Portugal and the overall Euro area sample;
finally, a negative coefficient is obtained in the case of Luxembourg and Spain.

Growth is found to be a significant predictor of debt policies in Belgium, France, Greece,
Portugal, Spain and the entire Euro area sample. In the case of Netherlands, growth is a
significant predictor only when volatility is not included in the equation. When significant,
the coefficient has the expected negative sign.

Belgium, Greece and Spain show a strong significance of the variable size; as in previous
studies, the coefficient for size is found to be positive, when statistically significant. In the
case of Germany, and for the entire Eurozone sample, size is a significant variable when
volatility is excluded from the equation.

The coefficient for tangible assets is significant for Belgium, Finland, France, Germany,
Italy, Netherlands, Spain and the Eurozone. As one would expect, when significant the
coefficient is always positive. On the other hand, we find again a result in contrast with many
previous works on this subject when considering intangibles: the corresponding coefficient is
not significant for Finland, Italy, Portugal and Spain, it is negative (in accordance with results
of previous researches) in the case of Austria and Greece, while for the remaining countries
(Belgium, France, Germany, Ireland, Netherlands and the Eurozone) it is positive.

Results with book values of debt are mostly in line with results obtained before with
market values of debt, though not identical. In some cases, variables which were significant
before are now not significant, and viceversa. The main difference is that the R2 generally
decreases when using book, rather than market, values of debt; however, even with book
values it still takes higher values than the ones obtained in previous studies. Volatility is
again the variable which helps the most in explaining financing choices of European firms:
a large drop in the R2 appears any time this variable is not included in the regression, and
gives values in line with previous studies. The omission of volatility sometimes affect the
results of statistical inference, indicating a possible bias due to an omitted variable when it is
not considered.

Overall, the use of book values of debt does not yield much different results to those
obtained when using estimatedmarket values of debt; however, the explanatory power of the
regressions is lower, and the significance of some variables is sometimes altered. The use of
market values is preferable, both because theory always examines financing choices in terms
of market values of securities and because market values better represent the true amount of
resources invested in a firm. Given the differences in results, book values of debt may not be a
good proxy for the true market value of debt and debt ratio.

5.3 Sectoral versus country regressions
Another interesting aspect to consider is whether regressions with firms grouped by sector,
rather than by their country of origin, fit the data better or not. Taking into account the
previous findings, if risk, measured in terms of asset value volatility, is the main predictor of
financing choices, then capital structure decisions may have a close connection with the
sector in which a firm operates, under the reasonable assumption that the sector of activity is
one of the main determinants of the risk of firms’ assets.

Table 5 reports the results for cross-country and cross-sector regressions for the entire
euro-area sample, with dummy variables indicating the sector and the nationality of the firms
respectively. Benchmark groups are Consumer discretionary and Germany, respectively.
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Cross-countries differences have been already discussed before; it is worth noting how,
as before, the variables with more differences across countries are the marginal tax rate,
profitability and intangibles.

The adjusted R-squared for the cross-sectors regression is lower than that of the cross-
countries regression: this indicates that grouping firms depending on their nationality may
better help to explain their debt policy than grouping them based on their sector.
The difference, however, is not extreme.

Statistically significant changes in coefficients for the variables considered are more often
observed with sector dummies, rather than country dummies; the impact of growth
opportunities, asset volatility and bankruptcy costs varies widely across sectors. The
intercept of the equation itself is significantly different from the one of the benchmark group
for half of the sectors considered.

The marginal tax rate is more important for utilities and for firms in the industrial sector;
profitability is negatively correlated with debt for firms in the energy, materials and
healthcare sectors, as well as for diversified firms. In the other cases, it is not significantly
different from zero. This confirms a common result in testing the pecking order theory: this
theory seems to work well for firms where asymmetric information is lower, while it has
generally no explanatory power for firms operating in sectors more likely to generate
important asymmetries in information about the true firm quality and risk. This may also
explain why the pecking order theory does not seem to work when, as before, firms are
grouped based on their nationality, rather than on their sector.

Size and intangible assets have a low significance, while tangible assets have some
explanatory power for a few sectors.

An additional, interesting analysis would be to investigate how, for each individual
country, coefficients vary across sectors, and how such a regression would fit the data.
Unfortunately, due to the small sample size, such analysis is feasible only for the two largest
national subsamples: France and Germany. Table 6 reports the results. As it can be seen, the
sector of activity affects the role played by some of the variables considered as potential
determinants of financing choices of firms.

The value of the R-squared is quite high, and higher than the one found earlier in
regressions without sector dummies, in both cases. As before, profitability affects
financing choices only in some sectors; in the case of France, when it is a significant
predictor, profitability is always negatively correlated with debt, in accordance with
the pecking order theory. The same is not true for Germany: in some cases profitability
has a positive correlation with debt, while sometimes it is negative. In both countries
the marginal tax rate plays an important role for firms in some sectors, while its
relevance is weaker for others. Bankruptcy costs are significant predictors for most
sectors.

The sector of activity thus affects the way various aspects of a firm influence the
financing behaviour of a firm, so it is an important factor for determining observed capital
structures. This means that the industry sector of a firm does not simply proxy for one or
more of the other factors considered in the analysis, like firm size, profitability, growth
opportunity and so on, but is an important influence in its own right: debt ratios vary
across sectors, and the way the factors considered affect financing choices changes
as well.

This implies that, when examining capital structure decisions, we have to consider the
sector of activity as one important determinant; moreover, and more important, the data
examined suggest that, when comparing companies from different countries inside the Euro
area, their location may still affect their capital structure decisions, despite the creation of the
common currency.
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6. Conclusions
In this studywe investigate thedeterminants of financing decisionsmade by listednon-financial
firms located within the Euro area. The choice of this sample is connected with the opportunity
provided by the introduction of the common European currency to analyse if different national
environments within an integrated financial market may still have an impact on capital
structure decisions, focusing in particular on the impact of specific firm characteristics.

In doing so, we also improve the empirical approach by constructing a dataset where we
measure the debt ratio at full market values of both equity and debt, instead of the traditional
approximation used in the literature where debt is measured at book values. We do so
through the application of the Black-Scholes-Mertonmodel to infer themarket value of assets
– and hence debt – from the market value of equity, instead of using the traditional
approximation of measuring debt at book value.

We find that the annual volatility in the market value of assets is the most significant
predictor of observed debt ratios in all countries, both when measured at full market values
and when book values of debt are used. This result suggests that the risk of the assets is the
main determinant of capital structure decisions: the higher the risk, the lower the use
of leverage. This gives support to both traditional and agency cost-based trade-off theories of
capital structure: higher risk implies an higher probability of default, thus increasing
expected bankruptcy costs; higher risk makes the debt overhang and risk shifting issues
more relevant, increasing the agency costs of debt due to asymmetric information, hence
inducing managers to limit the use of debt when risk is higher. Then, we find that firm size –
a factor often found in previous literature to have a positive and significant effect on leverage
– is not statistically significant at the traditional levels once asset volatility is included in the
regression. This result lends support to the usual interpretation that firm size is a proxy for
risk, so that once a better measure of risk is included the significance of firm size vanishes.
We find that the sector of activity is also a significant determinant of observed leverage
ratios, reinforcing the idea that firms adapt their financing decisions depending on the nature
of their assets. All these findings are common across countries.

An important result from our analysis is that the impact of a series of specific firm-level
factors on capital structure still depends on the country of incorporation of firms, thus
suggesting that the national context still plays a relevant role despite the common currency
and the unified financial markets.

In fact, we find that the marginal tax rate is a significant factor affecting financing
decisions for the largest European countries in the sample, but not for companies based in
smaller countries. This likely reflects, on the one hand, the fact that tax rules present relevant
differences across countries, so that the impact of taxes on capital structure may be different;
on the other hand, in globalised economies multinational corporations may optimize their tax
bill by shifting profits across countries. This impact is likely to be stronger for smaller
countries, so for companies located in those countries a marginal tax rate calculated only
according to the national tax rules may not be an appropriate proxy of their true tax burden.
This area remains open for further research, although it might be limited by the lack of data
on the geographical decomposition of earnings that would be required for a more precise
estimate of the true marginal tax rate.

Profitability also plays amixed role, having a positive effect on leverage in some countries,
and a negative one in others. In particular, the positive effect appears in less developed
countries within the union (Greece, Italy, Portugal), while the opposite is observed in the most
developed ones. When looking at sector differences, more profitable firms tend to use less
debt when they are in older, more mature sectors, while for firms in sectors traditionally
considered as havingmore growth opportunities the effect is of opposite sign. This reinforces
previous findings that showed how the pecking order theory works better in explaining the
behaviour of more mature companies, rather than high-growth ones.
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Growth opportunities have a negative impact on debt only in countries with less developed
financial markets (Greece, Italy, Portugal and Spain), suggesting that firms in these economies
may suffer from capital constraints, while in other countries, once we adjust for risk by
including asset value volatility, this variable is not statistically significant. This is a clear sign
that national factors still affect capital structure decisions, despite the creation of the common
currency area. We obtain similar results also for bankruptcy costs. In contrast with previous
literature, with the exception ofAustria andGreece, in a significant number of countrieswe find
that intangible assets positively, rather than negatively, affect the level of leverage.We find this
result consistent with recent increases for the secondary markets for intangible assets, which
allows to extract value from intangible assets like brands, licenses, patents, hencemaking them
a valuable asset in a firm balance sheet rather than a potential loss if bankruptcy occurs.

These findings are mostly in line with those reported by Wald (1999) who analysed capital
structure decisions inFrance, Germany, Japan, theUnitedKingdomand theUnited States before
the introduction of the Euro, suggesting that the common currency hasn’t changed, at least in
the first years after it s introduction, firms’ financing behaviour. This appears partly in contrast
with the survey evidence reported by Brounen et al. (2004), who instead argue that national
differences play aminor role in capital structure decisions. However, thismay depend on the fact
that they only includeNetherlands, Germany and France, which display similar patterns also in
our analysis. In fact, Chui et al. (2002) reach similar conclusions, by noting how capital structure
decisions are similar when considering the most developed countries, like France, Germany or
Netherlands, but differences emerge when considering less developed economies, like Portugal
or Spain. This indicates that creating a common financial market and a common currency is not
sufficient to obtain uniform financial behaviours by firms from different countries.

Overall, we find that nationality is still a relevant factor in determining capital structure.
This implies that, despite the long-lasting process of financial integration, regulatory
harmonization and the monetary union, country-specific factors and legislations still affect
firms’ financing decisions, despite the introduction of the Euro. As a result, firms in countries
that should eventually join the Euro currency area should not expect to immediately be able
to pursue financing policies adopted in other Euro Area countries, as national factors still
play a relevant role. Similarly, if other currency unions should emerge in other areas of the
world, policy-makers and financial practitioners ought not to expect a rapid harmonization in
the financing behaviour of firms, as capital structure decisions may depend on a number of
country-specific factors that are not eliminated by the currency change.

Notes

1. The empirical evidence on this approach is, however, mixed. Indeed, although Baker and Wurgler
(2002) show howmarket cycles is a significant predictor of the fluctuations observed in the leverage
ratio, Alti (2006) reports that the effect of market timing disappears only after two years. Therefore,
other factors must be at play.

2. This method was first proposed byMerton (1974), who showed how the value of corporate debt can
be determined by applying the same approach developed by Black and Scholes (1973) for pricing
options.

3. Using the standard Black-Scholes formula notation, d1 ¼ ln A0$e
ðr�δÞTð =Fð Þþ σ2=2ð ÞT

σ
ffiffiffi
T

p and d2 ¼ d1 � σ
ffiffiffiffi
T

p
.

N •ð Þ indicates the cumulative standard normal distribution.

4. Measured as the annualized standard deviation in the log of weekly changes of market
enterprise value

5. An explanation of the estimation process is given in Appendix 1.

6. Italian corporations also pay another tax in addition to the corporate income tax, the so-called Irap
(Imposta Regionale sulle Attivit�a Produttive - Regional tax on productive activities), which is not
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deductible for the calculation of corporate taxable income, and whose taxable basis is different from
that of corporate income tax: Irap is computed on the gross margin basis, as shown in the statutory
financial statements, at a rate of 4.25%. Moreover, any cost associated with labour, interests and
accruals for risk are not deductible. It is not considered in the analysis herein because, being interest
expenses not deductible for Irap purposes, there is no effect of debt on Irap.

7. German firms also pay a local tax, the “trade tax”, whose rate varies depending on the location
inside Germany. Ideally, onewouldwant to include this tax too, however, this tax is ignored because
collecting the required data and assigning an exact location for the operations of each company
would be a formidable (if not even impossible) task. The same applies to Portugal, where the
statutory rate can be subject to a municipal surcharge, which varies depending on the location of
the firm.

8. This variable is estimated by assuming, as before, that firm’s income follows a random walk with
drift process: the probability of having losses in the following period is then given by the probability
that the random term «j,t, which is normally distributed with mean zero and variance equal to the
sample variance of changes in firm’s income, is smaller than the opposite of the sum of the current
income and the drift term (which, as before, is constrained to be non-negative).

9. See Kalaba et al. (1984) and Ruback (1984) for a discussion on this.

10. Again, unlike what is found in previous studies, here the ratio is determined by using the market
value of assets, as obtained by applying the asset pricing model, rather than its traditional
approximation given by the sum of market capitalization and financial debts; this should give a
better approximation of the real Tobin’s q ratio.

11. As the sample only includes listed firms, its composition does not necessarily reproduce the exact
weight of each sector in each national economy

12. In the case of Luxembourg, due to the small sample size, we estimate only restricted versions of
the model.

13. Ideally, one should also consider tax credits on foreign income, since firms can receive tax credits on
income earned abroad. Also, one should decompose operating income when considering a group of
firms rather than a single firm, and calculate the tax payments due in the different states where
firms of the group are based. However, these two procedures cannot be performed sinceWorldscope
does not provide the necessary data.

14. Compared to both Shevlin (1990) and Graham (1996b), I reduce, instead of increasing, current
income. Given that by issuing debt firms can lower their taxable income, I find this solution more
appropriate. However, this is quite unlikely to have any impact on the result of the estimates, except
for a few marginal cases.
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Appendix 1
Estimation of marginal tax rates
Firm-specific marginal tax rates are calculated following the method proposed by Shevlin (1990) and
Graham (1996a): this method requires to simulate marginal tax rates over a forecasted stream of taxable
incomes in order to account for the carryforward and carryback tax opportunities deriving from the tax
treatment of net operating losses.

More precisely, the marginal tax rate is defined as the present value of current and expected future
taxes to be paid on an additional euro of income earned today; its explicit calculation requires to
reasonably reproduce the tax code treatment of net operating losses and the minimum tax rules [13].

When calculating its tax bill, a firm first has to determine its taxable income, before credits; if the taxable
income is positive, the firmdetermines its pre-credit tax bill and then adjusts it with the credits it may have. On
the other hand, if the taxable income is negative, the firm has a net operating loss: this can be either “carried
back” to offset taxable income in the previous years and obtain a tax refund if the tax-bill of those years is
lowered or (if the legislation does not allow carrybacks, or if the lossesmore than offset the total taxable income
for theyears inwhich carryback is allowed) it canbe “carried forward”andused tooffset future taxable income.

In the calculation it is assumed that the option to carry back losses is always used (whenever
possible), and losses are carried forward only when the carryback potential has been completely
exhausted. This possibility of carrying operating losses backward and forward makes an estimate of a
company’s marginal tax rate solely based on the current financial statement largely insignificant; a
better proxy for the true marginal tax rate can be obtained by simulating a stream of future taxable
incomes and then calculating a tax-rules consistent tax bill on such incomes. The length of the time
horizon to consider cannot be completely arbitrary, since it has to be consistent with the mechanism
underlying the calculation of the tax bills. Some countries allow firms to carry losses forward without
any time limit, while the longest explicit limit to loss carryforwards is 10 years. The longest carryback
horizon is three years. The chosen horizon is 15 years for all countries: it is longer than the longest
carryforward limit, and it is a reasonable length for those countries which do not have any time limit.
Given the effect of discounting, the effect of the tax bills to be paid in the periods beyond 15 years on the
marginal tax rate on an additional euro of income today is negligible.

To forecast future taxable income, the main model proposed in Shevlin (1990) is used: this model
assumes that firm j’s taxable income (TIj) follows a random walk with drift:

ΔTIj;t ¼ μj þ εj;t (A.1)

whereΔTIj,t is the change in taxable income, μj is the sample mean of the change in taxable income and
«j,t is normally distributed with mean zero and variance equal to that of the change in taxable income
over the sample. Taxable income is measured as Ebit from the Worldscope database. Whenever the
estimated μj is negative, the drift in eq. (A.1) is set equal to zero: as shown in Graham (1996b), this
“adjusted” random walk, with the drift constrained to be non-negative, has a better forecasting power
than an unconstrained model. The estimate of the marginal tax rate (MTR) proceeds as follows: first of
all, forecasts of firm’s taxable income for the 15-year period are obtained by drawing 15 random
realizations of «j,t and using eq. (A.1). Then, the present value of the tax bill for the 15-year period is
calculated, taking into account the effects of loss carrybacks and carryforwards and the minimum tax.
Future taxes are discounted at the average long-term interest rate paid by non-financial corporations.
Next, one-thousand euros are subtracted to current income and the present value of future taxes to be
paid is recalculated [14]. The difference between the two tax bills represents the present value of taxes to
be saved by reducing current income by one thousand euros.

This procedure is repeated 50 times, by drawing each time a new set of normal random realizations for
«j,t, in order to obtain 50 different single estimates of the MTR; these 50 estimates are then averaged to
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obtain the expectedMTR for the year. At the end of this procedure, a singleMTR for one firm in one year is
obtained; the whole process is repeated for each firm in the sample, for the three years 2000, 2001 and 2002.

Appendix 2
Main characteristics of national tax rules
Austria - Statutory rate: 34%. The minimum corporate income tax amounts to EUR 875 for each full
quarter of a year. The minimum corporate income tax is credited against future taxable profits. NOL
carryforward: unlimited (starting from 2001, for a maximum of 75% of taxable income). NOL carryback:
not allowed.

Belgium - Statutory rate: 40.17% (39% ordinary rate þ 3% crisis tax). Reduced rates are applied
when taxable income does not exceed certain values: EUR 0-25.000 : 28%; EUR 25.001-89.500: 36%; EUR
89.501-322.500: 41%. The 3% crisis tax has to be applied to these rates too. The reform introduced in
2002 reduced the tax rate at 33%and the three lower rates at 24.25%, 31%and 34.50% respectively. The
EUR89.500 was moved at EUR 90.000. NOL carryforward: unlimited. NOL carryback: not allowed.

Finland - Statutory rate: 29.00%. NOL carryforward: losses may be carried forward for 10
subsequent years. NOL carryback: not allowed.

France - Statutory rate: 33.33%þ 6% of the normal rate (3% from 2004) surtax. NOL carryforward:
losses may be carried forward for 5 subsequent years. Starting from 2004, carryforward has no time
limit. NOL carryback: not allowed.

Germany - Statutory rate: 25% þ 5.5% of the normal rate surcharge (solidarity levy). NOL
carryforward: unlimited. Starting from 2004, the loss relief claimable in any one year is limited to
EUR1.000.000 plus 60% of current income exceeding that amount. NOL carryback: carryback to the
previous year, of max EUR 511.500.

Greece - Statutory rate: 35.00%. NOL carryforward: losses may be carried forward for 5 subsequent
years. NOL carryback: not allowed.

Ireland - Statutory rate: 24% (2000); 20% (2001); 16% (2002); 12.5% (2003 and following). NOL
carryforward: unlimited. NOL carryback: carryback allowed to the previous year.

Italy - Statutory rate: 37% (2000); 36% (2001); 34% (2003); 33% (2004 and following). NOL
carryforward: losses may be carried forward for 5 subsequent years. NOL carryback: not allowed.

Luxembourg - Statutory rate: for years 2000 and 2001 the following tax rates apply (depending on
level of taxable income): EUR 0-9.916: 20%; EUR 9.917-14874: EUR1983 þ 50% of amount in excess of
EUR9.917; EUR14.874þ: 30%. In all cases 4% of the above tax is surcharged as a �Osolidarity tax�O. For
years 2002 and following: 22% þ 4% of corporate tax is surcharged as a �Osolidarity tax�O. NOL
carryforward: unlimited. NOL carryback: not allowed.

Netherlands - Statutory rate: for years 2000, 2001: 35% (the first EUR 22.689 are taxed at the lower
rate of 30%). For years 2002 and following: 34.5% (the first EUR 22.689 are taxed at the lower rate of
29%). NOL carryforward: unlimited. NOL carryback: allowed to the three previous years.

Portugal - Statutory rate: 34% (2000); 32% (2001); 30% (2002, 2003); 25% (2004 and following). NOL
carryforward: losses may be carried forward for 6 subsequent years. NOL carryback: not allowed.

Spain - Statutory rate: 35.00%. NOL carryforward: losses may be carried forward for 10 subsequent
years (15 years from 2002 onwards). NOL carryback: not allowed.
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