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1 Introduction

The debt structure of companies is related to a combination of factors including not only
the characteristics of the firm, but also the macroeconomic and institutional environment.
Most of the studies about target debt maturity have focused on individual countries but
there is a growing literature that considers how macroeconomic and institutional
differences affect companies’ debt choices (Korajczyk and Levy, 2003).

The target debt maturity ratio of a company is a trade-off between the benefits and
inconveniences that the debt maturity affords. Longer maturities benefit from higher tax
shields, lower liquidation risk, and the disciplinary role of the debt; shorter maturities
imply lower costs, higher risk of financial distress, or reduced agency problems like
sub-investment and risk shifting. Graham and Harvey (2001) in the USA, Beattie et al.
(2006) in the UK and Lindblom et al. (2010) in Sweden have used surveys to conclude
that the majority of firms have a target for the structure of their debt, and that firm
managers care more about bankruptcy disadvantages of debt than in its tax advantages. A
firm that uses more short-term debt has to face more frequent renegotiations and
therefore is more likely to be affected by a credit supply shock and might face financial
constraints (Custodio et al., 2010).

Our research deals with debt maturity targets taking into account that the volume of
long-term debt issued by the companies is influenced not only by firm characteristics, but
also by the different roles that financial intermediaries play in the process of adjustment
to the optimal structure (Miguel and Pindado, 2001; Ozkan, 2002). The behaviour of the
suppliers of funds in different institutional contexts affects the adjustment costs to the
optimal debt maturity ratio, and therefore the speed of adjustment to the target debt
structure. Following Haas and Peeters (2006), the term target ratio captures more
accurately the idea that the ‘optimum’ in our model is actually a moving (dynamic) target
rather than a ‘fixed’ one and because it emphasises the fact that the target maturity ratio is
the debt maturity structure a firm is continuously trying to reach.

The aim of this article is to analyse the target debt maturity of companies in different
financial environments to understand the mix of driving factors which determine its speed
of adjustment. Our paper differs from other studies in that we examine the speed of
adjustment to the target debt maturity ratio considering not only firms’ characteristics but
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also the macroeconomic and institutional factors of the environment where they operate.
Thus,

a  we build an integrated dynamic model considering the main theories on capital
structure decisions and the macroeconomic and institutional variables

b  we relate and extend the previous literature focusing on one of the particularities less
studied in the capital structure decisions: the differences in adjustment speed to the
target debt maturity structure are supported by country and institutional setting
variables

¢ we use the cluster analysis for grouping the countries in our sample by speed of
adjustment, macroeconomic conditions, stock market development, banking industry
and institutional index in two clusters — Continental European countries and Anglo
Saxon countries

d we apply a suitable econometric methodology to deal with endogeneity problems and
to consider the heterogeneity of individual firms.

Our results indicate that firms follow a target debt maturity according to the dynamic
trade-off theory, the characteristics of the financial systems, and the institutional
setting. Specifically, we observe that the adjustment speed is faster in the institutional
environments of developed countries in Continental Europe where financial
intermediates play a main role as the supplier of funds to quoted firms. The main role of
financial intermediaries as purveyors of funds to finance firm investments benefits
Continental Europe companies’ flexibility in adjusting to their optimal debt maturity
structure.

This article is organised as follows: Following the introduction, Section 2 discusses
the theoretical arguments; Section 3 shows the theoretical model integrating the capital
structure theories and macroeconomic and institutional variables; Section 4 introduces
our data, variables and the main statistics of the sample; Section 5 summarises the
econometric model; Section 6 includes the main results, and finally, in Section 7 we
present our conclusions.

2 Literature review

The theoretical and empirical literature on debt maturity has examined three factors: first,
that at any point in time firms are faced with the benefits and costs associated with debt
maturity choices and that the trade-offs between these benefits and costs lead to target
debt ratios; second, the existence of shocks and institutional conditions force companies
to deviate from their targets temporarily; and third, the presence of certain factors prevent
firms from immediately adjusting their maturity structure to the optimum.

Stiglitz (1974) formally establishes debt maturity irrelevance in perfect capital
markets; however, the manifestation of imperfections leads to the use of debt maturity as
an instrument to deal with such imperfections. One of these imperfections is agency
costs. Two main issues are related with agency costs and debt maturity: sub-investment
and risk shifting. The best solution for agency problems is the use of short-term debt
(Myers, 1977), however agency problems are not always resolved by the use of short-
term debt (Ravid, 1996).
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Similarly, in an asymmetric information environment, those companies that fear
re-evaluation (bad companies) will issue long-term debt, whereas those firms that benefit
from re-evaluation (good companies) will issue short-term debt (Ravid, 1996). Berger
et al. (2005) find an increase in average maturity for low-risk firms when informational
asymmetries are reduced. Diamond (1991) proposes a trade-off between short-term and
long-term debt. Given a firm’s private information, short term debt allows for a reduction
in borrowing costs whenever a firm receives good news and the debt is refinanced.
Nevertheless, short-term debt involves a high liquidity risk, which is a loss of
non-assignable control rents if lenders will not allow refinancing and the firm is
liquidated. Good companies prefer long-term debt when control rents make premature
liquidation a costly option, but good firms will benefit from short-term debt if, as they
release new information, they are able to borrow on better terms. Recently, Diamond and
He (2010) reinforce the trade-off proposal when they show that even if there is no
significant news that arrives between the debt maturity and the investment, the firm will
issue long-term debt to reduce debt overhang. The correlation of income with interest
rates will affect debt maturity of companies: a positive correlation favours short-term
debt, whereas a negative correlation favours long-term debt (Morris, 1976).

Other imperfections are taxes and the presence of bankruptcy costs'. Taxes provide
an incentive to debt whereas bankruptcy costs put a limit on such advantage. Brick and
Ravid (1991) examine the conditions under which there is a debt maturity trade-off due to
taxes. Houston and Venkataraman (1994) identify the existence of an optimal mix of
maturities due to bankruptcy costs. These costs increase as the value of the companies
is reduced, or alternatively when the volatility of the profits increases (Fama and
French, 2002).

The original static trade-off theory is a sub-theory of the general theory of capital
structure. This is because there are only two assumptions that are raised: the first is the
lack of fiscal incentives, and the second is the non-existence of bankruptcy costs
(Krishnaswami et al., 1999; Myers, 1993). Additionally, the static model of trade-off is
not completely useful in determining the target long-term debt maturity ratio: it is
expected that firms will adjust to their target in a dynamic way (Fama and French, 2002),
it fails to explain the dynamic nature of the debt structure, it doesn’t permit the
observation of the existence of a reversion toward a target, nor does it allow the
observation of the adjustment process along time.

In accordance with Frank and Goyal (2003) and Welch (2004), the target maturity
structure might be affected by a series of dynamic elements, which would advise against
the application of the static trade-off theory to explain the capital structure of companies.
In the same line of reasoning, Drobetz and Wanzenried (2006) argue that early tests of
capital structure theories suffer from several shortcomings, the most serious of which is
the application of a static framework of analysis instead of a dynamic one in the study of
the adjustment process to the target. Thus, our research follows those studies which
centre on the determination of an objective structure of debt maturity through the use of
dynamic models (Flannery and Rangan, 2006; Haas and Peeters, 2006; Hovakimian et al.,
2002; Lemmon et al., 2008; Vasiliou and Daskalakis, 2009; Wanzenried, 2006).

A static model may poorly explain certain differences between companies in a
cross-section sample of data due to the fact that the actual and the target maturity ratios
can differ (Strebulaev, 2007). The deviations in the level of target debt maturity have
been widely recognised as elements that can cause problems in the interpretation of the
results of static models. For example, Myers (1984, p.578) emphasises that “Any
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cross-sectional test of financing behavior should specify whether firms’ debt ratios differ
because they have different optimal ratios or because their actual ratios diverge from
optimal ones”.

Financial decisions can be explained not only in terms of capital structure theories
based on firm fundamentals, but also by those variables associated with the institutional,
legal, and cultural characteristics of the environment in which the companies operate
(Djankov et al., 2008; Gonzalez, 2009; Levine et al., 2000; Lopez and Rodriguez, 2008;
Talberg, et al., 2008; Utrero, 2007; Vasiliou and Daskalakis, 2009). As Banerjee et al.
(2004) argue, the transaction costs of debt are determined by the firm’s specific
fundamentals and by the economic factors which have a significant impact on the
adjustment costs to the target maturity structure. Empirically, Brounen et al. (2006)
provide survey-based evidence for the pecking order and trade-off models which explain
the speed of adjustment toward target leverage and the proportion of long and short-term
debt financing relative to the financing deficit for European firms. They conclude that
legal tradition, the level of market development, and the type of financial system affect
the speed of adjustment as well as the proportion of long-term and short-term debt
financing. Wanzenried (2006) studies specifically how the economic and institutional
factors affect the dynamic movements of debt maturity ratios to their optimal levels in the
UK and Continental European countries. Thus, general theories can be complemented
through this line of reasoning which considers the institutional differences among the
countries (Bancel and Mittoo, 2004). Utrero (2007) argues that the consideration of
institutional variables in the micro-economic models significantly improves the
understanding of decisions made regarding the capital structure decisions.”

In the same vein, Dewatripont and Tirole (1994) point out that companies with
concentrated ownership should rely on commercial banks to find external funds. This is
important particularly in those institutional environments where hostile takeovers are
ineffective and the banking system is very well developed, such as in civil-law countries
(Azofra et al., 2007). In this environment intermediate debt and concentrated ownership
are complementary elements in the design of an optimal system of corporate government
(Saona and Vallelado, 2010). In countries governed by civil law there are often legal
vacuums and low levels of obedience to the laws. This situation leads to a less efficient
development of financial markets, and a preference for financing through bank credits
and private finance (Antoniou et al., 2008; Hovakimian et al., 2004; La Porta et al., 1997,
Lo6f, 2004; Lopez, 2005; Modigliani and Perotti, 1997; Shleifer and Vishny, 1997). This
leads us to conclude that companies in certain countries reach their objective debt
maturity ratio more quickly due to lower adjustment costs. These adjustment costs take
into account factors such as taxation, bankruptcy costs, renegotiation costs of debt, and
the cost of debt issuance -which are usually greater in public than in private debt
(Schnabel, 1984).

From the empirical point of view, Thakor (1996) shows that the presence of banking
in Continental Europe and Japan facilitates the access to bank financing by companies,
thereby reducing the adjustment costs of the target debt maturity. In a sample of large
Spanish companies, Miguel and Pindado (2001) argue that the adjustment toward the
objective ratio is produced at a relatively fast pace with the institutional context playing
an important role. Moreover, Gaud et al. (2005) point out that the adjustment costs are
lower in Spain than in the UK principally because of the role played by bank financing.
Demirgiic-Kunt and Maksimovic (1999) find systematic differences in the use of
long-term debt between developed and developing countries, and between small and
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large firms. In developed countries, firms have more long-term debt and a greater
proportion of their total debt is held as long-term debt. This is true regardless of the
firm’s size across their sample of countries. Furthermore, they find strong evidence that
large firms in countries with effective legal systems have more long-term debt relative to
assets.

As a result of this, we can conclude that the institutional characteristics of countries
with financial systems dominated by banks, rather than by capital markets, facilitate
an adjustment to the target debt maturity due to lower adjustment costs (Booth et al.,
2001; Hovakimian et al., 2004; Korajczyk and Levy, 2003; Rajan and Zingales, 1995;
Utrero, 2007). Such observations suggest that both macroeconomic conditions and firm-
specific factors drive variations in financing choices and that these variations differ with
the degree of financial market constraints. The advantages of private debt, observed in
some countries, considered alongside the close relationship with a particular bank, the
capacity of the bank to exercise corporate control, lower costs of renegotiation of the
debt, and the ability of the bank to gauge the actual financial situation of the companies
which they finance, permit them to reach a target debt maturity structure in a more
dynamic and rapid way. A very different situation is observed in those countries where
the main source of corporate financing comes from the issuing of shares and through
public debt, which require greater adjustment costs reducing the speed of adjustment to
the target.

Keeping all these factors in mind, our hypothesis is that we should observe a higher
speed of adjustment toward target corporate debt maturity in those institutional
environments with lower adjustment costs. At the same time, we also hypothesise that
due to market frictions and transaction costs, such adjustment is produced dynamically
and partially.

3 Integrated theoretical model

The trade-off model argues that in a given period, under conditions of perfect capital
markets, the corporate debt maturity of a company 7 in the period ¢ (L7D;, ;) should be

equal to the target debt maturity for company i in the same period (LT DZ . ) However, in

the absence of perfect capital markets, the following process of adjustment should exist
for company i:

LTD, , ~LTD, ., = A(LTD, - LTD, ,). (1)

In this equation A corresponds to the speed of adjustment to the target debt maturity®. If
this coefficient is equal to 1, then the objective maturity is equal to the ratio of debt
observed in the period, reaching expectations immediately and completely (Gujarati,
1990). If it is seen that A < 1, then a partial adjustment exists between the ratio of debt of
the period ¢ — 1 to the period ¢.

The target debt maturity ratio of the company can be obtained from its fundamentals:

n
LTD;, =5 +Zﬁ/Xf= 1.1 + By Institutional, , 2)
=
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In this equation X; represents the firm-specific variables, Institutional, the variables
related to the country where the firm operates that explain the debt maturity target, and £
measures how each variable influences the target ratio. The subscript j refers to each of
the firm specific variables considered, from 1 to n; the subscript i refers to each of the
companies considered in the study, the subscript ¢ refers to the different countries
included in the sample.

The firm-specific variables widely used in previous literature are: the growth
opportunities (Johnson, 1997a, 1997b; Rajan and Zingales, 1995), output decisions
(Brander and Lewis, 1986; Etro, 2010; Guedes and Opler, 1996; Maksimovic, 1988;
Wanzenried, 2003), the need for external funds to finance the project portfolio
(Shyam-Sunder and Myers, 1999), the size of the company (Dennis and Sharpe, 2005;
Johnson, 1997a; Krishnaswami and Subramaniam, 1999; Ozkan and Ozkan, 2004), return
on company portfolio of projects (Rajan and Zingales, 1995; Titman and Wessels, 1988);
the probability of bankruptcy (Altman, 1968; Andrés et al., 2005; Begley et al., 1996),
and non-debt tax shield (NDTS) (De Angelo and Masulis, 1980; Graham, 1999;
Modigliani and Miller, 1958; Schnabel, 1984).

The Institutional variable is a vector that summarises country specific variables such
as macroeconomic conditions, the stock market and financial institutions development,
and the institutional indexes.

Therefore, substituting equation (2) in equation (1) and reordering the terms in
function of LTD; ,, we have our integrated dynamic model:

LTD,, = A-fy+(1-A)-LTD, ,_, +/1~[2ﬂij,i,t}+/l-(ﬂk -Instituional, ) (3)
=1

The parameter corresponding to the lagged dependent variable (1 — A), equals the
adjustment costs. Once an estimation of A is obtained through the dependent lagged
variable LTD, ,_,, we can compute the £ by dividing each coefficient of vector X; ; , by
A. The speed of adjustment can be interpreted as the percentage of the target debt
maturity achieved by the firm during one year. The higher the coefficient, the closer to
the target the firm will be.

4 Data, variables and statistics

The sample used in this work needed to fulfil two important conditions: first, an
acceptable mix between observations belonging to Continental European and Anglo
Saxon countries had to be created; second, the economic conditions of the countries
included into the sample had to show a homogeneous and comparable development along
the period of analysis in order to minimise the bias due economic conditions of each
country individually considered. To fulfil these two requirements, we built an unbalanced
panel data of non-financial companies listed in Germany, Denmark, Spain, Italy, the
USA, Australia, Belgium, the UK and France. All the countries included in our sample
are OECD members, which guarantee some degree of harmonisation in terms of
economic development and growth. For instance, they have experienced comparable
growth in their GDP per capita and income levels; all have stable inflation rates, and
roughly the same interest rates. Thus, given the goal of this paper, firms were selected
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from countries that are fairly homogeneous in their level of economic development, but
that differ with respect to characteristics such as the relative relevance of banks and
financial markets, the market for corporate control, and the legal system. Finally we have
discarded some countries (e.g., Canada and Netherlands, among others) because they
lacked the minimum number of firm-year observations needed by the empirical analysis
to have statistically significant estimations and statistics.

The period of analysis extends from 1996 to 2008*. COMPUSTAT Database is our
source of financial statement information from which we have gathered a total of 33,731
firm-year observations for non-financial quoted firms. Financial firms were excluded
because their capital structures are likely to be significantly different from the capital
structure of non-financial firms included in our sample. Firms with missing values for
relevant variables are also excluded. In addition, we obtained data on macroeconomic
conditions, the characteristics of financial systems, and institutional indices from the
OECD database, the updated World Bank database (Beck et al., 2000), from La Porta
et al. (2006), and from the Transparency International Annual Report.

Our dependent variable is the debt maturity ratio calculated as the quotient of the firm
total long-term debt over the total debt (LTDTD), both at book value (Custodio et al.,
2010). Whether to measure the ratio at market or book value is an issue of debate
(Parsons and Titman, 2008). Those papers that use either measures of leverage achieve
comparable results (Faulkender and Petersen, 2006; Flannery and Rangan, 2006; Huang
and Ritter, 2009). Chen and Zhao (2006) argue that the book value of the debt maturity
ratio implies the cumulative use of retained funds, debt and equity thereby revealing the
financial policy of the firm. According to Lang et al. (1996) a measure based on market
values could give too much importance to the recent changes in the equity. Additionally,
Graham and Harvey (2001) provide survey evidence that managers are concerned mostly
with book values. And so, based on these arguments, we use book values for the debt
maturity ratio.

The descriptive statistics of Table 1, Panel A, reveal that for our sample the average
firm has an observed long-term debt over total debt ratio of 39.42%. In Panel B we
observe that the Australian companies show the higher long-term debt over total debt
ratio with 50.45%, followed by the German and the US firms: 47.88% and 45.35%
respectively; whereas the UK companies show the lowest at 20.89%. Finally in Panel C,
our data show that Continental European companies use a slightly higher proportion of
long-term debt over total debt than Anglo Saxon companies: 40.35% versus 38.87%
respectively.

The explanatory variables in our paper follow the debt maturity literature (Barclay
and Smith, 1995; Custodio et al., 2010) and are supported by several theories (agency
costs, signalling and liquidity risk, asymmetric information, and taxes). We measure the
firms’ growth opportunities with the market-to-book ratio of total assets (Q). The
market-to-book ratio is a usual approximation to Tobin’s Q which uses the cost of the
reposition of assets instead of market values. This ratio (Q) is defined as the market value
of assets divided by the book value of assets, where the market value of assets is the book
value of assets less common equity plus the stock market capitalisation (Andrés et al.,
2005; Danbolt et al., 2002; Johnson, 1997a, 1997b; Lang et al., 1996; Miguel and
Pindado, 2001; Ozkan, 2002; Ozkan and Ozkan, 2004; Rajan and Zingales, 1995).5 The
descriptive statistics of Table 1, Panel A, reveal that for our sample, the average firm has
growth opportunities because Q is higher than 1: 1.2793. By country, companies from
Australia and the UK have the highest values, over 1.56, and the companies from



266 E. Vallelado and P. Saona

Belgium and Denmark are the only ones with no growth opportunities on average, with
values under 1: 0.622 and 0.5483 respectively. Companies operating in the Anglo Saxon
environment show higher growth opportunities than those in Continental European
countries: 1.3648 versus 1.1343 respectively.

Table 1 Descriptive statistics of the sample

Panel A. Whole sample

Variable Obs Mean Std. Dev. Min Max
LTDTD 33,731 0.3942 0.2358 0.0000 0.9988
Q 33,731 1.2793 1.2042 0.0013 20.0850
VSALES 33,731 0.0697 0.2125 —0.5989 0.7593
DEF 33,731 0.0162 0.2360 —1.6237 3.6613
Z 33,731 1.3847 2.3667 —-10.0000 109.7901
LNTAB 33,731 12.2785 2.0192 3.7796 19.3784
ROA 33,731 -0.0134 0.1685 —0.9996 0.9996
NDTS 33,731 0.0243 0.0891 0.0000 0.9951

Panel B. Per country

Variables Germany Denmark Spain  Italy USA  Australia Belgium UK  France
LTDTD 0.4788 0.3796 0.4199 0.4085 0.4535 0.5045 0.4257 0.2089 0.3391

Q 1.1918  0.5483 13020 1.2352 1.2726 1.5901 0.6220 1.5631 1.2262
VSALES 0.0644 0.0855 0.0833 0.0681 0.0650 0.0842 0.0886 0.0626 0.0870
DEF —0.0085 —-0.0447 —0.0554 —0.0089 0.0699 -0.0387 —0.0236 —0.0116 —0.0460
V4 1.7242  6.4509 13546 1.1038 0.6906 1.7904 4.1700 1.4848 1.6732
LNTAB 12.8790 12.4656 13.5058 13.2895 12.1586 12.3259 12.9504 11.5234 12.4068
ROA 0.0093  0.0404 0.0448 0.0085 —0.0469 0.0499 0.0428 —0.0168 0.0276
NDTS 0.0438  0.0337 0.0742 0.0751 0.0000 0.0410 0.0451 0.0307 0.0428
Obs. 3,804 977 923 1,390 14,585 856 728 5,806 4,662

Notes: Panel A includes the mean, the standard deviation, minimum, and maximum of
the following variables: long-term debt on total debt (LTDTD), market value of
assets on book value of assets (Q), the change in output measured as the
percentage annual variation in sales (VSALES), deficit of funds for financing the
variations in the working capital and in the fixed assets (DEF), the Altman
Z-Score (Z), the natural logarithm of the total assets (LNTAB), the return on the
total assets (ROA), and non-debt tax shield (NDTS) measures as the annual
depreciation over total assets.

Panel B shows the mean for the same variables but for each country, in our case:
Germany, Denmark, Spain, Italy, USA, Australia, Belgium, UK, and France.
Panel C includes the variables described in panel A for two institutional settings:
Continental Europe countries and Anglo Saxon countries.
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Table 1 Descriptive statistics of the sample (continued)

Panel C. By institutional setting

Mean
Variables
Continental Europe Anglo Saxon

LTDTD 0.4035 0.3887
Q 1.1343 1.3648
VSALES 0.0773 0.0652
DEF —-0.0296 0.0432
Z 2.1187 0.9520
LNTAB 12.7650 11.9917
ROA 0.0227 —0.0347
NDTS 0.0486 0.0100
Obs. 12,484 21,247

Notes: Panel A includes the mean, the standard deviation, minimum, and maximum of
the following variables: long-term debt on total debt (LTDTD), market value of
assets on book value of assets (Q), the change in output measured as the
percentage annual variation in sales (VSALES), deficit of funds for financing the
variations in the working capital and in the fixed assets (DEF), the Altman
Z-Score (Z), the natural logarithm of the total assets (LNTAB), the return on the
total assets (ROA), and non-debt tax shield (NDTS) measures as the annual
depreciation over total assets.

Panel B shows the mean for the same variables but for each country, in our case:
Germany, Denmark, Spain, Italy, USA, Australia, Belgium, UK, and France.
Panel C includes the variables described in panel A for two institutional settings:
Continental Europe countries and Anglo Saxon countries.

To measure how output decisions could influence the debt ratio we include the
percentage variation in net sales each year. Here, the variation is, on average positive at
6.97%. By countries, Belgian companies show the highest positive variation in sales,
8.86%, and the UK, German and US companies the lowest. Continental European
companies increase their sales yearly more than Anglo Saxon companies: 7.73% and
6.52% respectively.

The need for external funding (DEF) to finance the portfolio of projects has been
calculated, following Shyam-Sunder and Myers (1999). Thus, DEF is the difference of
fixed assets in ¢ and 71, plus the difference of the working capital in ¢ and #1, minus the
cash flow in ¢, and all scaled by the total assets. If the variable shows a positive sign it
means that the company needs funds to finance its investments, whereas a negative sign
for the variable indicates an excess of funds or a surplus. The figures in Table 1, Panel A,
indicate that on average the companies in our sample have a deficit of funds. By
countries, only US companies have a deficit of funds on average with the Spanish
companies showing the largest surplus of funds. The Continental European firms show
on average a surplus of funds to finance their investments whereas the Anglo Saxon firms
have a deficit of funds.

The size of the companies (LNTAB) is measured by the book value of their
assets. For the econometric analysis we use its logarithmic transformation to avoid
heterokedasticity problems (Haas and Peeters, 2006). The largest companies in our
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sample, on average, are from Italy and Spain and the smallest are, on average, in the UK.
Continental European companies are, on average, larger in size than Anglo Saxon firms.

The company’s return on assets (ROA) is our measure of profitability. The
probability of bankruptcy has been estimated by the value of Altman’s Z-Score (Z)°®; and
the NDTS has been calculated as the annual depreciation over total assets. Other
variables used in the study are the amortisation over total assets, or the fixed assets over
total assets (Dennis and Sharpe, 2005; Faulkender and Petersen, 2006). However, the last
two variables were not only redundant but statistically not significant in the regressions
performed; we decided not to include these variables in the tables.

Our data show that, on average, the companies in our sample have a negative ROA of
1.34%. The Australian companies exhibit the largest ROA on average, 4.99%, whereas
the US and the UK companies are the only ones with a negative ROA on average,
—4.69% and —1.68% respectively. The Continental European companies have, on
average, a positive and higher ROA than Anglo Saxon companies.

In accordance with the variable which measures the risk of bankruptcy (Z) we see that
companies in Belgium and Denmark present the highest Z-score values; thereby
indicating less bankruptcy risk. On the other hand, we find companies from Italy and
the US with the highest bankruptcy risk (lower values of Z-score). In particular, the
US companies are the only ones that exhibit, as a group, a Z-score lower than 1,
indicating the highest probability of bankruptcy. On average the companies of
Continental European countries have lower bankruptcy risks than companies in the Anglo
Saxon countries.

Companies in Italy and Spain show the highest proportion of depreciation
expenses over total assets and thus could benefit the least from the debt tax
deductions. At the opposite end are the US companies with a lower proportion of
depreciation expenses. In the same vein, we observe that Anglo Saxon companies have
lower proportion of depreciation expenses in comparison to Continental European
companies.

The descriptive statistics identify differences among the countries in the range of
variables related with firms’ characteristics. These differences help to explain why we
observe dissimilar adjustment processes to the target debt maturity ratio per country;
these differences coincide with the presence of differing institutional environments. To
account for the differences in the environment where the firms operate we have run a
principal component analysis to summarise all the information we have collected about
the institutional and legal characteristics by country (Demirgilig-Kunt and Maksimovic,
1998, 1999, 2002) in a reduced number of factors. The information or variables per
country can be divided in four groups: macroeconomic conditions, the development of
capital markets, the relevance of financial institutions in each country, and institutional
indexes about investor protection, legal constraints, accounting standards and corruption
(see Table 2).

In the first group, we include the variables that measure macroeconomic conditions
such as GDP per capita, inflation, and interest rates. The second group considers
variables that measure the relevance of capital markets in each country (Demirgii¢-Kunt
and Maksimovic, 1999). We measure the variable we call ‘Relative Importance of Capital
Markets’ by the ratio of stock market capitalisation over deposit money bank assets. The
variable ‘Private Credit by Money Banks’ measures the volume of private credit by
financial institutions scaled by GDP. The access to publicly traded capital markets is
measured by the ratio of ‘Stock Market Capitalisation over GDP’, and by the ratio
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‘Public Bond Market Capitalisation over GDP’, respectively for stocks and bonds. Firms
will more often choose equity and public debt rather than bank debt for financing
their operations if they operate in countries with developed and liquid capital markets, as
long as the marginal cost of issuing new securities is lower than the marginal cost of
long-term debt. In the third group we include the variables that measure the relevance of
banking in a country: ‘Bank Concentration’, which is measured as the market share of the
three largest banks; the ‘Bank Assets on GDP’ that reflects the claims on the domestic,
real, non-financial sector by banks; and the ‘Ownership Concentration’ which
corresponds to the average of shares held by the three major shareholders of listed firms.
The last group of variables used to calculate the institutional characteristics of each
country includes: the degree of protection to investors, the legal constraints for business
and corporations, the quality of accounting standards, and the perception of corruption in
each country.

The countries in our sample are quite similar in their macroeconomic conditions. The
US has the highest GDP per capita at more than USD 37,767 and Spain, the lowest GDP
per capital, at more than USD 24,000. The inflation rate per annum ranges from 1.7% in
Germany and France to 3.2% in Spain, with most of the countries in the range of 2% to
3%. The highest long term interest rates are in Australia, the UK and Italy, at 6%, 5.3%
and 5.2% respectively, and the lowest in France and Germany, at 4.6%. Finally, the
lowest proportion of variation in interest rates is in the UK and Australia, where the
short-term interest rates are higher than the long-term interest rates. In contrast, the
biggest difference between long-term and short-term in interest rates is in France, Spain
and Germany (see Table 2).

Capital markets are more relevant in Australia and the USA than in Germany or
Denmark according to the World Bank Database (Beck et al., 2000). Stock market
capitalisation is also higher in Anglo Saxon countries than in the Continental European
countries. When we observe the relevance of banking in the sample countries, Table 2
indicates that bank concentration is particularly high in Belgium and Denmark, and
relatively low in the USA. The highest proportion of bank assets over GDP is found in
Denmark and the lowest in the USA. Continental European countries exhibit a banking
industry with a higher relevance in their economies than the Anglo Saxon countries.
Finally our data indicate that the USA and the UK have better protection for external
investors and the best accounting standards among the countries in our sample. On the
other end are Denmark and Germany which exhibit low values in protection for external
investors and accounting standards indices. There are not big differences in legal
constraints or corruption perception among the countries in the sample. Denmark is the
country with the highest score in legal constraints and Spain shows the lowest score; Italy
is the country with the highest corruption perception and Denmark has the lowest
corruption perception index.

Thus, the figures in Table 2 highlight the importance of the roles played by the
market as a source of funds for the companies in these countries in comparison with bank
financing, and the different institutional environments in which the firms have to make
their debt decisions.

Additionally, we combine firm specific variables that are significant determinants of
the firm capital structure with the factors that measure macroeconomic, legal and
institutional differences among countries (Flannery and Rangan, 2006; Frank and Goyal,
2009; Huang and Ritter, 2009) to study the target debt maturity ratio to which companies
will adjust dynamically.
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Comparative indicators by country

Table 2
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Comparative indicators by country (continued)

Table 2
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For each of the four groups of variables in which we have divided the country
characteristics, we have run a principal component analysis to summarise all the
information we have per country and year in just a few factors. These factors have the
advantage that they are uncorrelated among them, facilitating the regression analysis.
Thus, the macroeconomic variables (Panel A, Table 2) are summarised in two factors:
FM1 and FM2, that explain 67% of the original total variance. The capital market
variables (Panel B, Table 2) are summarised in two factors: FCM1 and FCM2 that
explain 66% of the original total variance. The factor FBI1 summarises the information
included in the banking industry variables (Panel C, Table 2) explaining 59% of the
original total variance. Finally, the factors: FII1 and FII2 explain 86% of the variance in
original variables that appear in Panel D of Table 2 as the institutional index.

5 Econometric model

Panel data econometrics is the most efficient tool to use when the sample is a mixture of
time series and cross-sectional data. There are two main advantages of panel data: it
overcomes the unobservable and constant heterogeneity of each firm (competitive
advantages and strategies, management quality and style, etc.), providing information
about earlier time periods for the studied relationships (Bond, 2002); and it helps solve
the problem of simultaneity, given that some of the independent variables included in our
integrated model, such as the growth opportunities and the deficit of funds, might be
determined simultaneously by the dependent variable’. Since our models do not satisfy
strict exogeneity we used transformations and instruments to eliminate the unobservable
effects (Wooldridge, 2002). Thus, we decided to use the two-step system estimator (SE)
with adjusted standard errors for potential heteroskedasticity (Blundell and Bond, 1998),
transforming the variables into first differences and using the generalised method of
moments (GMM) to deal with endogeneity problems (Blundell and Bond, 1998; Hansen,
1996; Levine et al., 2000; Windmeijer, 2005). Given that our main goal is to study the
dynamics of adjustment to the target debt maturity ratio, we used the dynamic dimension
of panel data which allows us to check out the response processes across time and
identify how the different determinants included in our integrated model explain the
maturity structure decisions.

To test the model specifications’ validity, we use the Hansen/Sargan test of over
identification of restrictions. This test examines the lack of correlation between
the instruments and the error term. The AR1 and AR2 statistics measure first- and
second-order serial correlation®. We also compute the Wald-test of joint significance for
all independent variables. Furthermore, we use the adjustment for small samples
suggested by Windmeijer (2005). Since our sample size for the analysis per country is not
very large, the Windmeijer proposal improves the robustness of our results and avoids
any potential downward bias in the estimated asymptotic standard errors.

We develop an empirical model to estimate the adjustment speed to the target debt
maturity for the whole sample, by country and by institutional environment. To explore
the differences by country, observed in the adjustment speed to the target maturity
structure, we run a principal components analysis considering just one observation per
country, the average value for the period 1996-2008, for each of the four categories in
which we divide the indicators by country that appear in Table 2. Then, using the values
of the four components, one for each panel in Table 2, and the speed of adjustment per
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country, we run a K-means cluster analysis to identify how the countries in our sample
can be split in two groups and which variables are statistically significant to explain the
groupings.
Analytically, the regression model is:
LTDTD; , =ay+a,-LTDTD; , | +a,-Q, , + a3 -VSALES, , +a, - DEF, ,

+as-Z; ,+ag-LNTAB, , + oy - RO, , +ag - NDTS; (4)
+@y - INSTITUTIONAL, , +v; ,.

With

o =(01-21)

a;=21-B;

Vit =€t _(l_l)'gi,t—l
The parameter corresponding to the lagged dependent variable a; = (1 — 1) measures the
adjustment costs. 4 measures the adjustment speed to the target debt maturity. Once an
estimation of A is obtained through the dependent lagged variable LTDTD; , ;, we can
compute the f coefficients of equation (3) by dividing each ¢; by A. The speed of
adjustment can be interpreted as the achieved percentage of the target debt maturity ratio
by the firm during one year. The higher the coefficient, the closer to the target debt
maturity ratio the firm will be.

The subindex 7 refers to each of the years covered in the analysis, from 1996 to 2008.
The subindex i refers to each of the companies included in the sample whereas the sub
index c is for each of the nine countries.

First, we run the regression model over the whole sample; then we run the regression
model by country’ to observe the differences in adjustment speed among the pairs of
countries, and then between each of the countries, and the whole.

Finally, we classify the countries in our sample into two groups by the speed of
adjustment, macroeconomic conditions, capital markets development, bank industry
relevance, and institutional index. Before conducting the cluster analysis we perform a
principal component analysis to summarise all the information we have per country. We
use one component for each of the four groups of variables presented in Table 2:
macroeconomic component, capital markets component, bank industry component and
institutional index component. In the last step we run the regression model separately for
the two clusters obtained from the K-means analysis.

6 Results

To test our hypothesis empirically we begin by regressing the firms’ characteristics and
institutional variables for the whole sample, first with the OLS and with-in estimator, and
then using the SE'. This is done to test the influence of both types of variables on the
adjustment process to the optimal proportion of long-term debt (maturity structure),
considering at the same time different means of estimations to deal with the mean
reversion critique (Chang and Dasgupta, 2009).
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Table 3 The adjustment speed to the optimal debt maturity ratio

Regress I  Regress 2  Regress 3  Regress 4  Regress 5  Regress 6

Intercept —0.1022  -0.0971  —0.1473  —0.0710  —0.0528  —0.1702
(P-value) (0.0000)  (0.0310)  (0.0050)  (0.0650)  (0.1650)  (0.0040)
LTDTD,, 0.6001  0.6153 0.5984 0.6146 0.6116 0.5709

(0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)
Adjustment speed ~ 0.3999  0.3847 0.4016 0.3854 0.3884 0.4291

Q 0.0015  0.0024 0.0020 0.0010 0.0015 0.0049
(0.0550)  (0.0341)  (0.0384)  (0.0667)  (0.5110)  (0.0700)

VSALES ~0.0581  -0.0422  —-0.0611  -0.0660  —-0.0656  —0.0401
(0.0000)  (0.0010)  (0.0000)  (0.0000)  (0.0000)  (0.0060)

DEF 0.1020  0.1026 0.0938 0.0902 0.0910 0.1044
(0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)

z ~0.0156  -0.0160  -0.0178  -0.0153  —0.0151  —0.0173
(0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)

LNTAB 0.0252  0.0246 0.0284 0.0208 0.0197 0.0319
(0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)

ROA 02226  0.2256 0.2236 0.2284 0.2314 0.2256
(0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)

NDTS ~0.2276  -0.4109  -0.2307  -0.2102  -0.2114  —0.3149
(0.0150)  (0.0000)  (0.0300)  (0.0460)  (0.0530)  (0.0060)

FM1 ~0.0046 ~0.0069
(0.0010) (0.0120)

FM2 ~0.0005 0.0020
(0.8120) (0.5890)

FCMI -0.0148 ~0.0096
(0.0130) (0.2060)

FCM2 ~0.0154 -0.0282
(0.0070) (0.3000)

Notes: The table contains the results of the regressions for the overall sample for the
period 1996-2008. The estimated regressions correspond to the equation (4),
where the dependent variable is LTDTD corresponding to the long-term debt over
total debt. The independent variables are: the one period lagged long-term debt
ratio (LTDTD, ), the growth opportunities (Q), the changes in output
(VSALES), the deficit of funds for financing the variation in the working capital
and in the fixed assets (DEF), the bankruptcy risk (Z) corresponding to the Altman
Z-Score, the size of the firm (LNTAB), the return on assets (ROA), and the
non-debt tax shield (NDTS) measured as the annual depreciation over total assets.
FM1 and FM2 are the factors that summarise 67% of the variance in GDP per
capita, inflation, long term interest rates, and term structure of interest rates.
FCM1 and FCM2 are the factors that summarise 66% of the variance in
importance of capital markets, private credit by banks, stock and bond market
capitalisation. FBI1 is the factor that summarises 59% of the variance in bank
concentration, bank assets and ownership concentration. FII1 and FII2 are the
factors that summarise 86% of variance in protection to external shareholders,
legal constraint, accounting standards and corruption indexes. The first figure is
the estimated value for the coefficient, the figure in parenthesis is the p-value.



An integrated model of capital structure

Table 3 The adjustment speed to the optimal debt maturity ratio (continued)
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Regress I  Regress 2  Regress 3  Regress 4  Regress 5  Regress 6

FBII ~0.0112
(0.0200)
FII1 0.0036
(0.8730)
FII2 -0.0197
(0.5250)
ARI ~1848  -17.94 ~18.42 ~18.24 ~17.23
(0.0000)  (0.0000)  (0.0000)  (0.0020)  (0.0000)
AR2 2.92 2.93 3.00 2.98 2.74

(0.4900)  (0.2300)  (0.7010)  (0.3140)  (0.6000)

Sargan 566.50  578.85 576.61 579.56 580.50
(0.7430)  (0.8410)  (0.4500)  (0.7930)  (0.2400)
Hansen 430.16  436.04 439.16 443.05 430.08
(0.5500)  (0.3080)  (0.2900)  (0.1100)  (0.6130)
Wald 1,323.19  1,301.58 131723 132641  1,297.33

(0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)

OBS 33,731 33,731 33,731 33,731 33,731

0.0297
(0.2040)
0.0345
(0.2160)
~0.0015
(0.9750)

~18.48

(0.0000)
2.92

(0.4900)

566.50
(0.7430)
430.16
(0.5500)
1,323.19
(0.0000)

33,731

Notes: The table contains the results of the regressions for the overall sample for the
period 1996-2008. The estimated regressions correspond to the equation (4),

where the dependent variable is LTDTD corresponding to the long-term debt over

total debt. The independent variables are: the one period lagged long-term debt

ratio (LTDTD, _ ), the growth opportunities (Q), the changes in output

(VSALES), the deficit of funds for financing the variation in the working capital

and in the fixed assets (DEF), the bankruptcy risk (Z) corresponding to the Altman

Z-Score, the size of the firm (LNTAB), the return on assets (ROA), and the

non-debt tax shield (NDTS) measured as the annual depreciation over total assets.

FM1 and FM2 are the factors that summarise 67% of the variance in GDP per
capita, inflation, long term interest rates, and term structure of interest rates.
FCM1 and FCM2 are the factors that summarise 66% of the variance in
importance of capital markets, private credit by banks, stock and bond market
capitalisation. FBI1 is the factor that summarises 59% of the variance in bank
concentration, bank assets and ownership concentration. FII1 and FII2 are the
factors that summarise 86% of variance in protection to external shareholders,

legal constraint, accounting standards and corruption indexes. The first figure is

the estimated value for the coefficient, the figure in parenthesis is the p-value.

Table 3 shows the regression results for the whole sample. The coefficients are estimated
using the two steps SE with adjusted standard errors. The institutional variables are
summarised in factors that are included in our model. The factors obtained from each of
the principal component analysis are uncorrelated among them but the factors from
different principal components analysis can be correlated which could introduce
problems of multicolinearity. For this reason, we have run a regression with the factors of
each principal component analysis: regressions 2, 3, 4 and 5. Finally regression 6
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includes all the factors obtained in the four principal component analysis runs. We
provide the results for six separate regressions: no institutional variables, only
macroeconomic factors, only capital markets factors, only banking industry factor, only
institutional index factors, and all institutional variables.

Our results show that in all of the regressions the coefficient for the adjustment cost is
statistically significant with values around 0.6. This means that the speed of adjustment to
the target debt maturity ratio of the companies in our sample is 0.4 (companies achieve
their target debt structure in 2.5 years). The variables that are more significant in
explaining the optimal debt maturity ratio are: the output decisions (the higher the
variation in output, the lower the debt maturity ratio); deficit of funds (the higher the
deficit, the higher the proportion of long term debt); bankruptcy risk (high bankruptcy
risk means longer debt maturity); size of the company (larger companies show higher
proportion of long term debt); profitability (companies with higher ROA have longer debt
maturity) and debt tax shields. The results are mostly in agreement with those obtained in
other studies (Aggarwal and Aung, 2009; Barclay and Smith, 1995; Lemmon et al., 2008;
Lopez, 2005). In particular, the relation between profitability and debt maturity structure
is in agreement with the trade-off theory (DeJong and Verwijmeren, 2010). Within the
institutional factors, FM1, FCM1, FCM2, and FBII are statistically significant. The most
relevant country characteristics to explain firms’ debt maturity that we have found are
inflation rates, the term structure, relevance of capital markets, private credit, stock
market capitalisation, bond market size, bank concentration, the size of the banking
industry, or ownership concentration.

Thus, these results lead us to conclude that the companies’ adjustment processes are
conditioned by the institutional environment variables where the firms operate. These
findings allow us to deduce that the particular financial system within the different
countries explains the firms’ debt maturity structure. This result is consistent with
Welch’s (2004) argument that stock market functioning is a first order determinant of
debt ratios.

Once the institutional variables are identified to explain the partial adjustment process
to the target debt maturity ratio, we split the sample by country to estimate the differences
in the adjustment speed. The SEs obtained in each of the country regressions are in
Table 4. The coefficient estimated for the variable which measures the lagged long-term
debt (LTDTD, ) is equal to 1 — A, which corresponds to the adjustment cost toward the
target debt maturity ratio; A. measures the speed of adjustment to the optimal debt ratio
for each country. We observe that the Danish companies have the greatest adjustment
speed, while the US, UK and Australian companies show the lowest adjustment speed to
the target debt maturity.

The results of Table 4 also show a negative and statistically significant relation
between the growth opportunities and the debt maturity structure for companies in
Germany, Italy, the USA, Australia, Belgium, and France. Thus, the companies in these
countries will reduce the maturity of their debt as their growth opportunities increase
(Barclay and Smith, 1995; Guedes and Opler, 1996). The result is consistent with the
avoidance of financing growth opportunities with long-term debt: once the growth
opportunities are exercised, value is generated for the company. On the other hand, the
result for British companies is consistent with the findings of Dang (2011) that UK
companies control the underinvestment problem by reducing leverage, but not by
shortening the maturity of their debt.
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The adjustment speed to the optimal debt maturity ratioper country

Table 4

‘anfea-d oy st sisayjuated ur INS1Y Y} YUIIOLJO0D J) J0J AN[BA PIILWNSI dY) ST NS JSI1J Y], "SIOSSE [£10) JOAO UONRIAIdIP
[enuue oy} se painseawt (SLAN) PIOIYS X&) Jqap-uou dy) pue ‘(VOy) SIosse uo wimar 3y ‘(gv.LNT) Wil dY3 JO ZIS Y} 0109S-7 UBU[y
9y} 03 Surpuodsar1od (7) ysur Agydnnjueq ayp ‘(J9() S1osse paxy 9y ur pue [e3rdes Junjiom ) Ul UOHBLIBA 9} SUIOURULJ JOJ SPUNJ JO JI01JOp
oy “(SATVSA) ndno ur sofueyos ayp () sentunzoddo ymoisd oy ‘('@ LAl T) onel 1qap wd)-3uo] pagde] poriad ouo oy 21 SI[qeLIeA
juopuadopur oy [, 1qap €10} J9A0 }qap wel-3uo] oy 0} Surpuodsariod L1 T St 2[qeLiea yuopuadap oy a1oyMm ‘80079661 porad ayp

10J 9ouel,] pue ‘3N ‘wnid[eg ‘erensny ‘ysn ‘Arei] ‘uredg Yrewud(q ‘AuBuLIon :AIUNod Aq SUOISSAITAI Y} JO S)NSI Y} SUTBIUOD [qE) Y], :SOION

(0000°0) (0000°0) (01z€°0) (0000°0) (0000°0) (0000°0) (0L16°0) oLL1'0) (0000°0)

1802°0 9LLO0 L6070 9L£€°0 65120 01€C0 1€00°0 Y1ST 0~ €587°0 vOd
(0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0098°0) (0000°0)

160070 68000 1¥%0°0 €S10°0 €2€0°0 £€£00°0 90100 ¥€00°0— 111070 aVINT
(0000°0) (0000°0) (01£0°0) (0000°0) (0000°0) (0000°0) (0£85°0) (0620°0) (0000°0)

11€0°0— 81000 5000~ 9200~ €910°0- 09¥0°0— 02000 00100~ 1¥00°0 z
(0000°0) (0000°0) (0200°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0)

156270 09L0°0 0592°0 1892°0 86L0°0 Y€8€°0 165T°0 v£97°0 SSHH0 Ee(el
(0000°0) (0000°0) (0881°0) (0000°0) (0000°0) (0000°0) (0000°0) (0696°0) (0000°0)

06¥0°0 65100 €1T1°0 TS10°0— 11900~ 10S0°0 ¥850°0 £€500°0 $620°0— SHTVSA
(0000°0) (0000°0) (0$10°0) (0000°0) (0500°0) (0000°0) (09t€°0) (0£50°0) (0000°0)

L¥10°0— £€900°0 L89¥0— L6000~ LS00°0— 9200°0— €100°0 092C0 €120°0- 0
£905°0 $OSE0 SLEF O SLESO 8TEE0 960%°0 FOI# 0 $I£9°0 65250 paads juauisnipy
(0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0)

LE6YO 9690 7295°0 $799°0 7L99°0 £065°0 96850 985€°0 1SLY°0 YaLari
(0000°0) (09¢6°0) (0L£T°0) (0000°0) (0000°0) (0000°0) (08LL°0) (090t°0) (0000°0) (onyea-q)
S0ET°0 #0000~ 11S1°0— vLST'0 9b91°0— €5€1°0 L9000~ S0ET0 1621°0 1dootou]
20uv.A,] YN wn3jog DIDAISNY | 4Y0] Apoyr uwdg YADUWUD (] Auvutior)




E. Vallelado and P. Saona

278

The adjustment speed to the optimal debt maturity ratioper country (continued)

Table 4
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We observe that companies in the various countries present a positive relation between
the deficit of funds and the debt maturity structure (Table 4). As the needs for funds are
higher, companies show a longer debt maturity ratio which is in agreement with the
findings of Denis and McKeon (2010) that firms which generate deficits of funds tend to
cover these deficits with more debt. In order to avoid liquidity risk such debt should be
long-term. Denmark, Italy, the US, Australia and Belgium show a negative and
statistically significant relationship between the risk of bankruptcy, measured through
Altman’s Z-Score (Z), and the proportion of long-term debt over total debt; those
companies with lower risk of bankruptcy use lower proportions of long-term debt in the
books. On the other hand, German and British companies tend to use more long-term
debt as their bankruptcy risk increases. In this case, companies which find themselves
near bankruptcy prefer long-term debt, thus deferring liquidity risk.

Firms in our sample present a positive relationship between the size of the company
(LNTAB) and the level of long-term debt (LTDTD) as predicted by Barclay and Smith
(1995) and Guedes and Opler (1996). These findings show that the biggest companies
have a greater capacity to extend debt maturity because the creditors have greater
and better sources of information to evaluate those companies (Core, 2001; Healy and
Palepu, 2001). The size of the company is also potentially related to the maturity of the
debt (Barclay et al., 2003; Barclay and Smith, 1995). The cost of issuing market debt
imposes a minimum volume favouring the larger companies who end up benefiting from
economies of scale.

The relation between the maturity of debt and the ROA of the companies is positive
and statistically significant for the countries in the sample. These results can be supported
by the market timing theory where firms are more likely to issue equity when their
market values are high, relative to book and past market values, and to repurchase equity
when their market values are low (Baker and Wurgler, 2000, 2002; Becker et al., 1999;
Hovakimian, 2005; Schultz, 2003); and by the trade-off theory (DeJong and
Verwijmeren, 2010; Jun and Jen, 2003).

There are differences in the speed of adjustment among countries and a coincidence
in the fundamental variables that influence the debt maturity ratio. Thus, we wondered if
we could classify the countries in our sample by their speed of adjustment but also by
their macroeconomic conditions, their capital markets, their financial institutions, and
their institutional characteristics. Consequently, using the macroeconomic and
institutional variables along with the speed of adjustment estimates we ran a K-means
cluster analysis to classify the countries in our sample into two groups. Based on the
results of the cluster analysis, we divided the sample into two subsamples and regressed
each subsample using equation (4).

As the number of institutional variables are large (15) and the number of countries
low (9) we summarise the institutional information using the principal component
analysis. For each of the group of variables described in Table 2 we have calculated the
component variable that explains more than 50% of the variability of the original
variables (Table 5). Finally, we ran a K-means analysis for the two clusters using as
explanatory variables the component variable of macroeconomic conditions, the
component variable of capital markets, the component variable of banking industry, the
component variable of institutional index and the speed of adjustment to the optimal debt
maturity ratio. All of these variables are statistically significant in explaining the
grouping (Table 6, Panel A). The cluster results indicate that the countries in our sample
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can be divided into two groups that we have named Continental European countries and
Anglo Saxon countries (Table 6, Panel B).

Table 5 Principal component analysis of indicators by country
Component name % variance Eigen value Original variables Component matrix
Macroeconomic 51.135% 2.045 GDP per capita 0.455
variables Inflation 0.920
Long term interest 0.543
rates
Term structure of —0.836
interest rate
Capital markets 66.753% 2.670 Relevance of capital 0.883
variables markets
Private credit by banks 0.806
Stock market 0.836
capitalisation
Bond market —0.736
capitalisation
Bank industry 63.295% 1.899 Bank concentration 0.928
variables Bank assets 0.757
Ownership 0.682
concentration
Institutional 51.618% 2.065 Protection external 0.632
index investor
Legal constraints —0.638
Accounting standards 0.687
Corruption perception -0.423
index

Notes: In this table we perform a component analysis to summarise the information of the
15 indicators of Table 2 in 4 variables. We extract one component for each of the
four groups identified in Table 2.

Table 6 Cluster analysis results

Panel A. Variables for the cluster analysis

Cluster variables Fvalue (P-value)
Macroeconomic component 16.051 0.005
Capital markets component 13.875 0.007
Bank industry component 4.299 0.077
Institutional index component 5.822 0.048
Speed of adjustment 7.668 0.028

Notes: Panel A includes the variables considered in the cluster analysis, their F statistics
and their significance. The first four variables are obtained from the principal
component analysis show in Table 6. The fifth variable is the adjustment speed
estimated for each of the countries in the sample (Table 4).

Panel B includes the clusters grouped by the five cluster variables of Panel A.
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Table 6 Cluster analysis results (continued)

Panel B. Composition of the clusters

Cluster name  Countries in each cluster Speed of adjustment Distance between clusters

Continental Germany 0.5249 2.967
Furope Denmark 0.6414
Spain 0.4104
Italy 0.4096
Belgium 0.4378
France 0.5063

Anglo Saxon USA 0.3328 2.967
UK 0.3504
Australia 0.3375

Notes: Panel A includes the variables considered in the cluster analysis, their F statistics
and their significance. The first four variables are obtained from the principal
component analysis show in Table 6. The fifth variable is the adjustment speed
estimated for each of the countries in the sample (Table 4).

Panel B includes the clusters grouped by the five cluster variables of Panel A.

Our results show that the institutional arguments and the speed of adjustment to the
optimum debt structure justify the existence of different clusters. In the Continental
European countries cluster, integrated by countries that follow the legal doctrine of
civil-law, we observe that firms’ speeds of adjustment are higher, that they tend to have
lower long-term interest rates, positive slope yield curves of interest rates, less capitalised
capital markets, high ownership concentration, more relevant banking industries, and a
lower institutional index than the companies operating in Anglo Saxon countries.

In addition, we apply a mean difference analysis among the speed of adjustment
estimates per country. The results show that the cost of adjustment to the debt maturity
structure is not statistically different among the three Anglo Saxon countries in our
sample (Table 8). Furthermore, we observe no statistically significant differences among
the cost of adjustment estimates of Italy, Spain and Belgium. In the rest of the pair
comparisons between countries we observe statistically significant differences in the cost
of adjustment to the debt maturity ratio (Table 8, Panel A).

The adjustment speed for the countries of the Continental European group is in
between 0.5567 to 0.5848 whereas the adjustment speed for the Anglo Saxon counties is
in the range 0.4228 to 0.5071 (Table 7). The differences in the cost of adjustment
between the two clusters of countries are statistically significant (Table 8, Panel B). This
indicates that the low costs of adjustment to the target debt maturity ratio allow the
Continental European companies to adjust to their optimal debt structure earlier than their
counterparts in the Anglo Saxon countries.

There are a number of factors that can explain this difference: the close relationship
that the companies in Continental European countries maintain with their creditors
(especially with their bank creditors), the greater flexibility of bank debt traditionally
used, and the low renegotiation costs of debt allow the companies to adjust to their target
maturity faster and in a more dynamic way than in the case of Anglo Saxon companies.
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The adjustment speed to the optimal debt maturity ratio by institutional settings

Table 7
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The adjustment speed to the optimal debt maturity ratio by institutional settings

An integrated model of capital structure
(continued)

T LvTIT LYTIT  LYTIT LPTIT LYTIT Y8Y°CI ¥8Y°TI Y8Y°TI ¥8¥°TI ¥8Y°TI Y8Y°CI sS40
(00000)  (0000°0)  (00000)  (0000°0) (00000)  (000°0) (00000) (00000  (0000°0)  (00000)  (0000°0)  (000°0)
9TISET T0LYF'T SHvLy' T 96T0V T  €8°8SHT  STIEL] LL'9Y8T  SO'SEI'T  99°SOLT  SIOPET 06TEET  1#'809 prem
(001s°0)  (00€T0)  (0061°0) (0V61°0) (0STT0)  (ET11°0) (0z9g'0)  (0vz80) (0s6L0)  (088L0) (016L°0)  (168°0)

9TETY  ¥S6by  S96vy  €TTHY 68 Tvy  1S°69C LEEIE ILEIE  TELIE [1LIE  8L9IE 6561 uasueyq
(0€£5°0)  (00¥8°0)  (0065°0)  (00L+°0)  (009T0)  (S61°0) (00zz0)  (00Lz’0)  (0861°0) (010T0) (006T°0)  (€0t°0)

6€°L8S  PT8LS  9I'SLS  S6'€8S  TTIS8S  9£°9S€ 6001  LSTTy  €U'lly  LSLIV  €C91F  19°7T0€ ueSreg
(oov10) (0z6€0)  (0v0£0)  (029€0)  (00¥S0)  (00T0) (000L°0)  (0£89°0)  (0LzL0)  (oLvL0)  (0€18°0)  (8€T°0)

09v'C 0¥6'C 096'C 0€8°C 08L'C 6v'€ 06€0—  0IF0-  0SE€0-  0T€0—  ObTO- 9¢'0 2\
(00000)  (00000)  (00000)  (0000°0)  (00000)  (000°0) (00000) (00000  (0000°0)  (00000)  (00000)  (000°0)

0TL'ST=  OSI'LI=  OLI'LI= 0I891= 00L91-  1€8I— 0vL'01=  0T6'01— 080 11— OI0TI- 080°11-  8ETI— v
(08s1°0)  (0LPL'0) (06Lz°0)  (0500°0)

9LIT0~  Lt¥0'0— vL100  TLEOO [41E
(05£0°0)  (0S18°0) (0s01°0)  (0200°0)

LISLO 01500~ 9Lb00— 127800~ 114
(0000°0) 0115°0) (01000) (0000°0)

06800 £500°0— 62200 ¥610°0 g4
(0000°0) (00€2°0) (06£6°0) (0100°0)

PIST0— 19100~ 90000~ 0€20°0 TNDA
(0£00°0) (0000°0) (0+00°0) (0$0°0)

09200~ S020°0— €810°0— $600°0— TNDA

9 SS24S2Y ¢ $S2439Y p SS2UTY € SSUSY 7 SS2439Y [ S5 0SS2432) ¢ SS2432Y  p SSUBY € §S2439Y 7 SS9y [ SS2439Y

MDT-UOWUIOD) MDT-]1A1)

Table 7



E. Vallelado and P. Saona

284

Mean difference analysis of the adjustment cost to the target debt maturity ratio

Table 8

"SOLIUNOD UOXeS O[3uy pue 9doIng [ejuaunu0)) FUOWE JUSISIJIP ST Oljel WId)-FUO] J9518) 9y} 0 1509

juounsnfpe ueowr oy 18y sisoylodAy ot 3591 om [dued sy} Uy ‘uoxeg o[suy pue odoIng [BIUAUIUO)) JO SSUINAS [RUONMNSUL Y} 0} SUIPIOIIL

UoISSeI3a1 Yoed 10} £ d]qeL ul QL1 T 10J JUSIDIJO0 PIJBWINSS AU} UIOLJ SIWI0D YIIym oner 3qap [ewndo oy 03 3500 Judunsnipe oy

SUIeIu0o ¢ [due "SALIUNOD Jo Ired oy Suowe [ UONIS UI PISLIBUIWINS S}SOO JUdUSN(pe oY) JO SOIUIYJIP oY) st pAnduiod d1e SIOUIJIP

UBOW JY ] "SOLUNOD SUOWE JUSILJIP ST 01l 3GOP WId)-3uo] Ja31e) o1 03 3509 jusunsn(pe ueaw oy} Jey SISoyIodAY Y3 $)S0) YOIym XLijewr

Anus 9[qnop e SI U0IO9s Pu0ods oY ], "ANUNod Yoes 10§ 4 9[qe], ul QLT 10} PAIeWNS JUSIOIFO0D dy) 0} SUIPIOOOE SUONBAISSGO JO Joquinu
9y} puE UONEBIAJD pIepue)s oy ‘onjel 3qop [ewndo oY) 0 1S00 Judusn{pe oy} SOSLIBIWILINS SUO JSIIJ AU, 'SUOIIOAS 0M] OJUI PIPIAIP SI Y [dUB{ :SIION

(000000 (8L10°0)  (00000) (00000  (00000) (000000  (900070)  (1000°0) onpea-d
65ST°0 $890°0 8891°0 SELT'O L960°0 656070 ISET0 9810°0 9OUQISHIP UEIA oouer
(L0000)  (00000)  (zps€0)  (000000)  (00000)  (0000°0)  (0000°0) onfea-d
¥L80°0 6210°0 9L10°0 1650°0 6650°0 01620 SYLT'O 9OUSIOHIP UEIA 3N
(sss00)  (1000'0)  (6£€5°0)  (6v09°0)  (68100)  (6+00°0) onfea-d
€001°0 0S01°0 78200 ¥LT0°0 9€02°0 1L80°0 9OURIOYIP UBIA wnigeg
(9628'0) (000000 (00000)  (0000°0)  (0000°0) onfea-d
L¥00°0 02L00 8TL0°0 6£0€°0 vL81°0 QOUAIOHIP UBIN erensny
(#000'0)  (5000'0)  (0000°0)  (0000°0) onfea-d
L9LO0 SLLOO 980€°0 1261°0 9OUSIOYIP UBIA vsn
(0sv6'0) (100000 (0000°0) onfea-d
8000°0 61€2°0 €S11°0 QOUAIQHIP UBIN A
(L0000) (00000 onfea-d
11€2°0 SPI1°0 9OUSIOYIP UBIA uredg
(L$00°0) onjea-d
mw_ ~O QQCD.S,t:u Emvz v@&:\:\—oﬁ_
SN wnigjeg eI[RNSNY vsn KB uredg yrewuoq — Auewon I] UOI309S
799t 908°S 8L 968 G851 06€°T €76 LL6 ¥08°¢ 'Sq0
LE6Y0 96%9°0 70950 $799°0 TL99°0 £065°0 9685°0 985€°0 I1SLY'0 (¥ o198 woy g LALT) Is0D Isuly
20UDA N wni3jpg  DYDLSNY | 4Y0! Aoyr uwdg Yawud([  AuvuLIaL) ] U011028

Anunoo £q 1500 juauysnipy 'y joung




285

An integrated model of capital structure

Mean difference analysis of the adjustment cost to the target debt maturity ratio

(continued)

Table 8

*$OLIUNOJ UoXeS o[Fuy pue odoing [ejuourIu0)) JUOWE JUIIIJIP SI ONJBI WLID}-3UO[ J951€] oY) 03 }S0D

juounsnipe ueawr oy} Jeyy sisayjodAy oy 3593 om [oued siy) uf ‘uoxes o[duy pue adoing [ejusunUO)) JO SFUINIS [RUOHMISUI YY) 0} FUIPIOJOE

UOISSaI321 YoBd 10} /£ 9[qe ul QLT 10} USIOJFO0I PAjewnsa d) WO SAUW0D YIIym orjel 3gop [ewndo oy} 03 3509 jusunsnipe ay)

Surejuod ¢ [oued ‘saLnunods Jo Ired oYy Suowe [] UONOAS U PISLIBWILINS S}SOO JUdUNSNIPE YY) JO SOIUAISHIP Y St poInduiod a1e SooudIJIp

UBIW 9Y ], "SOLIUNOD SUOWE JUSIIYJIP SI O1JBI Jop ULId)-3U0] 10518) 9y 03 109 Judisn(pe ueaw oy} Jey) sisaypodAy oy s1s9) YoIym XLIjew

A11uo 2]qnop © SI U0I30dS puodds Y], "ANUnod yoes I0j  9[qe ], ul *qL.LT 10J PAIeWInss JUSIOJ00 ) 03 SUIPIOOIE SUOIBAISSQO JO JoquInU
9} PuB UONBIASP pJIepue)s Ay} ‘orjel 1qap [ewndo oy} 03 3500 juaunsn(pe Jy} SISLIBWINS U0 JSIIJ Y], 'SUONISS 0M] OJUI PIPIAIP SI Y [UB{ :SAJON

(1200°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0) anfea-d
0LL0°0 1091°0 98¢1°0 [AAN] 8L01°0 0s€1°0 QOURIRJIIP UBSN
1ST°1¢C 0ST1T 6vT1T 8YC 1T LYT1T LYT1T SUOLEBAISSqO
62610 €6LS°0 CLLS O [435%0) 11650 99890 (£ 219eL) 1509 “[py  saLnunod uoxeg o[suy
88Tl L8Y'TI 98Tl S8Y°TI Y8YCI Y8Y°CI suoneARssqQ SOLUNOD
6S1¥°0 [438 40 98¢0 61Ey 0 1334 740] 915¢°0 (£ 21qeL) 1500 “[pY adong E:o.zu:oU
9 S52.432Y ¢ $s2.432Y p SS2.439Y € ssa.432y 7 SS2.432Y [ §52.132Y]

Buas [puonniysul Aq 1502 Judusnipy g jpung




286 E. Vallelado and P. Saona

Conversely, Anglo Saxon companies operate in an environment where the relative
importance of the capital market determines the financing of the companies, while
financing through intermediaries has only a marginal role, primarily for those quoted
companies. A situation with these characteristics increases the costs of negotiation of
debt as the number of creditors is quite substantial. These institutional characteristics
explain the greater costs of adjustment toward the target debt maturity which the
companies belonging to the Anglo Saxon countries must face, making the adjustment to
the target ratio slower.

Finally, we check the robustness of the results. We re-estimated the different
regressions considering our original dependent variable (LTDTD) but this time
winsorized at their upper and lower tails at 5%. In addition we have repeated the analysis,
winsorizing not only the dependent variable, but also all the company specific variables:
Q, VSALES, DEF, Z, LNTAB, ROA and NDTS. This technique takes the non-missing
values of the variables but the upper and lower tails at 5% are replaced by the next value
counting inwards from the extremes. Once again, the results are similar and consistent to
those previously reported."'

7 Conclusions

This article presents a cross-country study of companies’ adjustment process to their
target corporate debt maturity. We estimate the optimal debt maturity from firm-specific
variables that integrate the postulates of the main capital structure theories,
complemented with arguments of the law and finance approach as our theoretical focus.
The analysis is carried out with a sample of listed companies in Germany, Denmark,
Spain, Italy, the USA, Australia, Belgium, the UK, and France for the years between
1996 and 2008.

Our first conclusion is that the companies follow target debt maturities according to
the postulates of the dynamic trade-off theory. However, we observe differences in the
speed of adjustment among countries and also between the companies that operate in
Continental European countries compared with those companies that operate in the Anglo
Saxon environment. The differences in output, deficit of funds, bankruptcy risk, size,
profitability, and taxes explain the existence of frictions in the capital markets which
affect the capital structure decisions made by the companies. Indeed those elements
should be kept in mind at this point as they will have a bearing on the dynamic
adjustment to the target debt maturity structure. Companies follow a partial adjustment to
the target debt maturity ratio which is consistent with the results of Roberts and Sufi
(2009). They find that more than 90% of long-term debt contracts are renegotiated before
maturity indicating that companies adapt their debt maturity to their perceived optimum.
The search for this optimum affects the renegotiation of debt contracts, which is the
norm, not the exception (Roberts and Sufi, 2009), and such renegotiation depends on the
information on company fundamentals as well as on the macroeconomic, legal and
institutional conditions.

Furthermore, the macroeconomic environment and the institutions play an important
role in the determination of the costs of adjustment to the target debt maturity. As a
result, the institutional environment will determine the speed at which the companies
adjust to the target debt maturity structure; financial intermediaries can help companies
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reach their target ratio faster. As Aggarwal and Aung (2009) point out, companies’ debt
structure in developed Continental European countries, with bank-based and developed
financial systems, is sensitive to the size of the banking. This finding is rooted in both the
close relationship that the companies have with their banks and the lower costs of
renegotiation of the debt. Finally, our result is consistent with Lopez and Rodriguez’s
(2008) conclusion that capital structure decisions indicate that the effect of factors
traditionally considered as determinants of capital structure depends on the legal and
institutional setting; these differential effects can explain international disparities in
capital structure. Our research has also shown that the introduction of some institutional
variables improves the explanatory power of our econometrical models.

In summary, the institutional arguments and the dynamic trade-off theory help us to
explain the differences observed in the partial adjustment process to the companies’
target debt maturity structure. Our results permit us to empirically prove our research
hypothesis that the adjustment speed to the optimal capital structure is greater in those
institutional environments where banks play a main role as suppliers of funds to quoted
firms. The main advantage of the financial system of Continental European countries is
that firms benefit from a greater flexibility to adjust to the target debt maturity ratio at a
lower cost. This is consistent with the survey results of Graham and Harvey (2001) in
which managers recognise that financial flexibility is the most important determinant for
the debt structure of firms.

As a future line of research we will try to analyse the composition of the portfolio of
debt of firms operating in Continental European countries to see if they present a higher
proportion of bank debt in comparison with companies in Anglo Saxon countries to
explain their greater flexibility in their speed of adjustment.
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Notes

1 Direct costs include the legal and administrative costs of liquidation or reorganisation, while
the indirect costs involve the impaired ability to conduct business and agency costs of debt
that are specially related to periods of high bankruptcy risk (Haas and Peeters, 2006).

2 Along a similar line of reasoning, the work of McClure et al. (1999) on G7 companies,
establishes that the financial decisions can also be explained by a group of business and
institutional factors classified in the following manner: (1) international issues, such as risk of
changes in interest rates, imperfections in the market and opportunities for international
diversification; (2) local issues of the country such as the political risk and the governmental
politics like the institutional financial policies and attitudes of the national culture; and (3)
specific issues of the companies such as the proportion of international business, the industrial
classification, the size, the rate of growth, profitability, and the volatility of profits.
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The pecking order hypothesis predicts A to be zero, whereas according to the trade-off model
the speed of adjustment should be between zero and one (Fama and French, 2002).

Following Roodman (2009) we have considered a panel with 7 = 13 because a longer time
period tends to vitiate the Hansen test for the validity of GMM instruments.

Chung and Pruitt (1994) have compared the values of Tobin’s Q obtained by the method of
Lindenberg and Ross (1981) to the market-to-book ratio, finding that at least 96.6% of the
variability of Tobin’s Q is explained by the market-to-book ratio.

The Altman’s Z Score is calculated according to the following equation (Altman, 1968):
Z = 1.2 turnover/total assets) + 1.4 (retained profits/total assets) + 3,3 (earnings before interest
and taxes/total assets) + 0.6 (equity at market value/total liabilities) + 1.0 (earnings/total
assets).

Other advantages using panel data in the analysis of data are the easy control of the individual
heterogeneity of the observations (Baltagi, 1995; Himmelberg et al., 1999; Lopez and Saona,
2005). Moreover, panel data contains higher informative contents, higher variability, less
colinearity in between the variables, more grades of freedom, and higher efficiency. Arellano
and Bover (1990) argue that the panel data analysis allows an assessment of the dynamicity of
the adjustments and is better in the identification and measurement of those effects which are
not observable either with the cross sectional analysis or the time series analysis.

Given the use of first-difference transformations, we expect some degree of first-order serial
correlation, although this correlation does not invalidate our results. However, the presence of
second-order serial correlation does signal omitted variables.

In these regressions there are not institutional factors.
For brevity reasons we only report the SE results.
These results are available upon request to the authors.



