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This paper analyzes the effect of bank market concentration and institutions on capital
structure in 39 countries. Results for 12,049 firms over 1995–2004 indicate that firm leverage
increases with greater bank concentration and stronger protection of creditor rights, but drops
with stronger protection of property rights. The results also indicate that greater bank
concentration substitutes for creditor protection and asset tangibility to reduce the agency cost
of debt between shareholders and debtholders. Weaker protection of property rights raises the
agency cost of external funds, leading to the preferential use of internal funds as posited by the
pecking order theory. The trade-off theory, however, is more valid in countries with stronger
protection of property rights.
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1. Introduction

Traditional analysis of determinants of capital structure has focused on firm characteristics mainly related to the extent of
agency costs and asymmetric information (Jensen, 1986; Harris and Raviv, 1991). These studies have generally analyzed samples of
US companies by comparing the trade-off theory (TOT) with the pecking order theory (POT). Recent papers argue that capital
structure is affected not only by firm-level variables, but also by country-level variables, or a firm's legal and institutional
environment.1 We add to this growing literature. Our main contributions are the analysis of: 1) how the determinants of firm
leverage vary across countries depending on bank concentration and the legal and institutional system, and 2) how bank
concentration interacts with the legal and institutional system to address conflicts of interest between shareholders and
debtholders. This analysis lets us to examine the different validity of the TOT and POT across countries.

Empirical literature suggests that an effective legal system favors a firm's use of external funds, while companies in poorer
contracting environments dependmore on internal funds (Demirgüc-Kunt andMaksimovic,1999; Qian and Strahan, 2007). Awell-
developed legal system affects not only the extent of external funding but also increases the proportion of long-term debt
(Demirgüc-Kunt and Maksimovic, 1999; Giannetti, 2003; Fan et al., 2006).

Most international studies in this area of research use country-level data. Rajan and Zingales (1995), Booth et al. (2001),
Giannetti (2003), and Fan et al. (2006) use firm-level data for cross-country comparisons of capital structure. Bae and Goyal (2004)
and Qian and Strahan (2007) also analyze how country variables affect the characteristics of bank loans.
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These papers offer mixed evidence on the influence of institutions on firm capital structure. Rajan and Zingales (1995) in an
analysis of large listed companies in G-7 countries find that factors identified as cross-sectionally correlated with firm leverage in
the United States are similarly correlated in other countries as well. Booth et al. (2001) suggest that the same determinants of
capital structure prevail in ten developing countries. This research together suggests that institutional differences are unimportant
in both developed and developing countries, although the authors compare separate regressions for each country and do not use
explicit variables for the institutional environment in their estimations.

Giannetti (2003) explicitly introduces creditor right protection in the analysis of a sample of listed and unlisted companies in
eight European countries. Her results suggest that the relevance of institutional variables depends on firm size. Larger listed
companies have easier access to international financial markets, so their corporate finance decisions are less subject to the
institutional constraints in domestic markets. Institutional characteristics, however, have a greater impact in unlisted companies.
For these companies, stronger creditor protection makes loans for investing in intangible assets more available and guarantees
access to long-term debt for firms in sectors with highly volatile returns. Fan et al. (2006) find that institutional factors are critical
determinants of firm capital structure in a cross-section of 39 developed and developing countries. A country's legal and tax
system, level of corruption, and the availability of information intermediaries explain a significant portion of the cross-country
variation in leverage. Firms in common law countries, for example, have less leverage and use more long-term debt.

Finally, Bae and Goyal (2004) and Qian and Strahan (2007) show the relevance of institutional conditions for terms of bank
loans. Bae and Goyal (2004) find lenders charge lower spreads on loans in countries with stronger property rights protection, while
the latter find that stronger creditor rights enhanced loan availability.

Our work makes several contributions to this literature. First, we analyze the influence of bank concentration and institutional
characteristics not only on firm leverage but also on the firm-level determinants of leverage. Our analysis shows that either the
pecking order or trade-off theories apply differently across countries, depending on institutions and bank concentration. Weaker
protection of property rights increases the agency cost of external funds, leading to the preferential use of internal funds as posited
by the POT. The TOT, however, is more valid in countries with stronger protection of property rights.

Second,we analyze the interaction of bank concentrationwitha country's legal and institutional system(protection of propertyand
creditor rights) to reduce agency costs and mitigate information asymmetries between shareholders and debtholders. The results
suggest that greater bank concentration can substitute for creditor protection and asset tangibility to reduce the agency cost of debt.

Third, we analyze more countries than most previous studies. We include a sample of 12,049 firms in 39 countries over the
period 1995–2004 (the same number of countries as Fan et al., 2006), compared to seven countries in Rajan and Zingales (1995),
eight countries inGiannetti (2003), and ten in Booth et al. (2001).We thus canprovide information on a greater rangeof institutional
differences to give us a deeper understanding of how capital structure depends on institutions and on bank concentration.

Finally, we account for dynamic processes in firm leverage using generalized-method-of-moments (GMM) estimators
developed by Arellano and Bond (1991) for dynamic panel data. GMMmodels are designed to handle autoregressive properties in
the dependent variable (firm leverage) when lagged values are included as explanatory variables and endogeneity in the
explanatory variables (other firm-specific characteristics) must be controlled for. Although the GMM method has been used in
studies on capital structure focusing on a single country, it has not yet been applied in studies using international data.2

The rest of the paper is organized as follows. Section 2 discusses the influence of bank concentration and institutions on the
determinants of firm capital structure and the hypotheses tested in the paper. Section 3 describes the characteristics of the
database and methodology, while Section 4 discusses the empirical results. Section 5 checks the robustness of our basic results.
Finally, Section 6 concludes the paper.

2. Theoretical background and hypotheses

There are two competing but not mutually exclusive financial models based on firm variables to explain financing decisions:
trade-off theory (TOT) and pecking order theory (POT). The TOT posits that firms maximize their value when the benefits of debt
(the tax shield, its disciplinary role or the reduction of free cash-flow problems and its advantage over outside equity in terms of
information costs) equal the marginal cost of debt (bankruptcy costs and agency costs between shareholders and debtholders).

The POT, developed by Myers (1984) and Myers and Majluf (1984), focuses on the information asymmetries between firm
insiders and outsiders. It assumesmanagers use private information to issue risky securities when the firm is overvalued. Investors
are aware of this asymmetric information problem, and they discount the price of a firm's new and already issued risky securities
when new issues are announced. Managers anticipate these price discounts, and may forgo profitable investments if they must
finance themwith new risky securities. To avoid this distortion of investment decisions, managers prefer to finance projects with
retained earnings which do not involve the asymmetric information problem associated with risky debt. Without enough retained
earnings, they will use debt financing; an equity issue would be the least favored option. This means that changes in a firm's
leverage are driven not by the costs and benefits of debt according to the trade-off model, but rather by the firm's net cash flows
(cash earnings minus investment outlays) and the degree of information asymmetry.

Table 1 summarizes the traditional arguments of the POT and the TOT for the effects of these firm characteristics on leverage
(Myers, 1977; Jensen, 1986; Stulz, 1990; Rajan and Zingales, 1995; Flannery and Rangan, 2006). The POT model suggests that a
2 Cheung and Wei (2006) point out that omitting adjustment costs in the model specification biases the analysis of the relation between insider ownership and
corporate performance. Shyam-Sunder and Myers (1999), Fama and French (2002), and Flannery and Rangan (2006), among others, obtain results consistent with
partial adjustment to the target leverage.



Table 1
Summary of predictions of the trade-off and pecking order theories

Predictions on firm leverage

Variable TOT POT

Profitability (PROF) + −
a) Higher tax benefits a) Higher possibilities of retaining earning
b) Greater reduction of free cash- flow conflict
c) Lower bankruptcy costs

Growth opportunities (GROWTH) − +
a) Greater reduction of free cash-flow conflict a) Higher information asymmetries
b) Higher conflicts between shareholders and debtholders b) Higher financing needs
c) Higher costs of financial distress

Tangible assets (TANG) + −
a) Lower costs of financial distress a) Lower information asymmetries
b) Lower conflicts between shareholders and debtholders
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firm's debt drops with profitability but increases with growth opportunities and intangible assets. The TOT, on the other hand,
suggests that a firm's debt rises with profitability and drops with growth opportunities and intangible assets.

We argue that the TOT or POT may apply differently across countries as the information asymmetries and agency costs vary
depending on the quality of a country's legal and institutional system (protection of property rights and creditor rights) and on its
bank market concentration.

2.1. Property rights

Weak protection of property rights means investors are less likely to enter into private contracts, which makes information
asymmetrymore relevant, increasing problemsof adverse selection andmoral hazard. As equity issue is subject tomore problemsof
information asymmetry thandebt,wewould expect stronger protection of property rights to favor increaseduse of equity overdebt.

This prediction is consistent with the empirical literature suggesting that weak legal systems and poor institutional
infrastructure impedemarket functioning. La Porta et al. (1997, 1998) find that markets develop better in countries that protect the
rights of minority shareholders. Levine (1998,1999) and Rajan and Zingales (1998) argue that bank-based architecture survives and
is more effective in countries with weaker legal and institutional systems because banks, in the absence of effective legal provision,
have enough power to protect their interests. Hence, market-based systemswork better and equity issuesmay bemore frequent in
a more protective contractual environment. The first hypothesis is:

H.1. Better protection of property rights favors the issue of equity and is, therefore, negatively related to firm leverage.

The protection of property rights may also affect firm-level determinants of capital structure. In a poor contracting
environment, where investors cannot solve the conflicts of interest associated with information asymmetries, firms aremore likely
to favor the use of internal funds as it is more difficult for them to use external funds. In countries with poor contracting
environments, wewould therefore expect the POTarguments to prevail. In these countries firm leveragewould bemore negatively
(less positively) related to profitability and asset tangibility but more positively (less negatively) related to growth opportunities.

In countries with a better contracting environment, however, the enforceability of contracts would allow counterparties
themselves to resolve conflicts stemming from information asymmetry. Nonetheless, there would always be unresolved conflicts
within the incomplete contracts framework. The intensity of these would depend on the characteristics of the particular firms.
Companieswithmore tangible assets could offer greater guarantees to reduce the cost of debt and could borrowmore thanfirmswith
fewer tangible assets. In countries with better contracting environments, we would therefore expect the TOT arguments to prevail.

According to this argument, the second hypothesis is:

H.2. The TOT (POT) is better able (less able) to explain the determinants offirm leveragewith a country's protection of property rights.

2.2. Creditor rights

We include a creditor rights index to seewhether differences in firm leverage across countries are associatedwith differences in
the legal protection of creditors. Empirical evidence suggests a positive relation between the protection of creditors and firm debt.
Levine (1998, 1999) uses country-level data to find that banks develop better in countries that better protect the rights of secured
creditors. Giannetti (2003) reports that unlisted firms investing in intangible assets in countries with good creditor protection find
it easier to obtain loans. Demirgüc-Kunt and Maksimovic (1999) and Giannetti (2003) show that institutions that favor creditor
rights and ensure stricter enforcement are associated not only with higher leverage but also with wider availability of long-term
debt. Qian and Strahan (2007) find that strong creditor protection is associated with longer-term lending and lower interest rates.

The protection of creditor rights may also affect firm-level determinants of capital structure. When creditors are not sufficiently
protected by law, it will be harder for firms with higher agency cost of debt to get a loan because banks anticipate, all else equal,
more problems of underinvestment and risk-shifting. Better protection of creditor rights may mitigate these conflicts and thereby
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improve access to credit for firms investing in intangible assets, with low profitability, and high growth opportunities. Thus, we
expect the trade-off theory to be less valid in countries with better protection of creditor rights. Evidence consistent with the
greater availability of debt for firms investing in intangible assets is found by Giannetti (2003) in countries with good protection of
creditor rights.

The third hypothesis is:

H.3. The TOT is less able to explain the determinants of firm leverage with a country's protection of creditor rights.

2.3. Bank market concentration

The banking literature suggests two possibly opposing effects of bank concentration on firm leverage. In a market without
information asymmetries, where agents have perfect information on the quality of goods being exchanged, market power results
in a higher price for credit and less credit availability. Following this argument, a negative relationmight be expected between bank
concentration and firm leverage.

Inmarketswith asymmetric information, however, higher bankmarket concentrationmay increase incentives of banks to invest in
the acquisition of soft information by establishing close relationships with borrowers over time (relationship banking), facilitating the
availability of credit, thereby reducingfirms'financial constraints (Boot, 2000;Dell'Aricia andMarquez, 2004). The importance of bank
concentration in determining the value of lending relationships was first articulated by Petersen and Rajan (1994, 1995). They offer
evidence from small business data indicating that creditors aremore likely tofinance credit-constrainedfirmswhen creditmarkets are
concentrated because it is easier for these creditors to internalize the benefits of assisting the firms. They also show that building close
tieswithan institutional creditor is valuable forfirmsandappears to operatemore throughquantities rather thanprices. Following this
argument, a positive relation would be expected between bank market concentration and firm leverage.

Empirical evidence on the influence of bank concentration on debt availability is mixed. Like Petersen and Rajan (1994, 1995),
Berlin and Mester (1999) show in the US that firms in less concentrated credit markets are subject to greater financial constraints.
However, D'Auria et al. (1999) in Italy and Degryse and Ongena (2005) in Belgium find that greater bank market concentration
raises the cost of bank financing. Cetorelli and Gambera (2001) also provide mixed evidence on the effect of bank concentration on
economic growth. While it generally has a negative effect on growth, it also promotes growth of industrial sectors that are more in
need of external finance by facilitating credit access for younger firms. The opposing arguments and mixed empirical evidence
mean that the influence of bank market concentration on firm leverage is basically an empirical question.

We contribute to this literature by analyzing how the influence of bank concentration on firm leverage may vary with a
country's legal and institutional environment. Our hypothesis is that the positive effect of bank concentration on firm's leverage,
suggested by relationship banking, may be greater in countries with less stringent protection of property and creditor rights. The
difficulty for development of markets in such environments may promote long-term relationships between banks and debtors (La
Porta et al., 1997, 1998). Bank concentration in these markets may favor these relationships and have a positive effect on firm debt.
Bank concentration in underdeveloped markets may therefore substitute good legal protection of creditors and property and
operate in the absence of strong institutions to reduce information asymmetries and agency costs between banks and firm owners.
In developed markets, however, private contracting conflicts may be solved by smooth functioning institutions, and concentration
is no longer useful for promoting the long-term relationships that then become less beneficial.

Following this argument, we establish the fourth hypothesis:

H.4. Bank concentration has amore positive effect (or a less negative effect) on firm leverage in countries with less developed legal
and institutional environments.

Bank concentration may also influence firm-level determinants of leverage. We expect higher bank concentration to reduce the
importance of pecking order theory arguments bymitigating problems of information asymmetry between firms and bank lenders.
Reduced information asymmetries make it easier for less profitable firms with fewer tangible assets to use debt. Higher bank
concentration and long-term relationships between banks and debtholders would also make the trade-off theory less valid by
reducing agency costs. Lower agency costsmakefirms' profitability and tangibility less important in facilitating access to debt. Aswe
expect higher concentration to reduce the validity of both the POTand the TOT, we cannot make a clear forecast for the influence of
bank concentration on the traditional firm-level determinants of debt, and therefore we analyze it as an empirical question.

3. Econometric specification and database

3.1. Methodology

We adopt the traditional dynamic model of capital structure that researchers have used in prior studies of a single country. The
model tests whether there is a leverage target and, if so, how quickly a firm moves toward the target. The form of the target
adjustmentmodel states that changes in the debt ratio (Dit−Dit−1) partially absorb the difference between the target leverage (Dit⁎)
and lagged leverage (Dit −1):
Dit � Dit−1ð Þ ¼ α DT
it � Dit−1

� � ð1Þ
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the transaction costs that impede complete adjustment to the target leverage are measured by the coefficient α, which
where
varies between 0 and 1 and is inversely related to adjustment costs. If transaction costs are zero, i.e., α=1, Dit=Dit⁎, and firms
automatically adjust their debt level to the target level. So, firm leverage is:
Dit ¼ αDT
it þ 1−αð ÞDit−1 ð2Þ

the target debt is unobservable, we model it as a linear function of the traditional determinants of capital structure as
As
indicated by Rajan and Zingales (1995) (profitability, growth opportunities, tangible assets, and size), obtaining:3
DT
it ¼ a0 þ a1PROFit þ a2GROWTHit þ a3PPEit þ a4SIZEit þ μ it ð3Þ

orporating Eq. (3) into Eq. (2) and considering that estimations are carried out with panel data, we get:
Inc
Dit ¼ αa0 þ 1−αð ÞDit−1 þ αa1PROFit þ αa2GROWTHit þ αa3PPEit

þαa4SIZEit þþb5CONCkt þ b6RIGHTSkt þ b7CREDITORSk

þ∑
m

k¼1
Ck þ ∑

2004

t¼1995
Yt þ ∑

n

j¼1
Ij þ γi þ μ it ð4Þ

ddition to firm-level variables, we also included bank market concentration (CONC), protection of property rights (RIGHTS),
In a
and protection of creditor rights (CREDITORS) in each country. ∑m

k¼1Ck is the set of country dummy variables controlling for other
legal and institutional aspects beyond those explicitly included in RIGHTS and CREDITORS.∑2004

t¼1995Yt is a set of dummy time
variables for each year capturing any unobserved firm-invariant time effect not included in the regression. We also include
industry dummy variables according to SIC code (∑n

j¼1Ij) to capture any industry effect not included in the explanatory variables. γi

is the firm effect, which is assumed to be constant for firm i over t; and μit is the error term.
We apply generalized-method-of-moments (GMM) estimators developed for dynamic models of panel data by Arellano and

Bond (1991). This methodology is specifically designed to address three particular econometric issues: (i) the presence of
unobserved firm-specific effects, eliminated by taking first differences of the variables; (ii) the autoregressive process in the data
regarding the behavior of the leverage ratio (i.e., the need to use a lagged-dependent-variables model to capture the dynamic
nature of the capital structure decisions); and (iii) the likely endogeneity of the explanatory variables. We control for the potential
endogeneity of PROF, GROWTH, PPE, and SIZE in the GMM estimations by using two- to four-period lags of the same variables as
instruments. The country and the dummy variables are initially considered exogenous. We check later to see that results do not
change when we consider the potential endogeneity of the legal and institutional variables.

We use one-step estimation and specify the robust estimator of the variance–covariance matrix of the parameters. We also
examine the hypothesis that there is no second-order serial correlation in the first-difference residuals (m2). In our models this
hypothesis of the absence of second-order serial correlation is not rejected. First-order serial correlation (m1) in the differentiated
residuals is attributable to the first difference of models.

3.2. Database

We obtain firm balance-sheet and income-statement annual data (in euros and in real prices) fromWorldscope for 1995–2004.
We initially selected the 49 countries considered by La Porta et al. (1998), but then eliminated 10 of them because of scarce data:
Colombia, Ecuador, Egypt, Jordan, Kenya, Nigeria, Sri Lanka, Uruguay, Venezuela, and Zimbabwe. The final number of countries
considered is therefore 39, including both developed and developing countries.

We exclude firms whose capital decisions may reflect special factors: the financial industry (SIC codes 6000–6999) and
regulated enterprises (SIC codes 4000–4999). Since we apply the GMM first-difference estimator with one lag of the dependent
variable in the empirical analysis, firms with fewer than three consecutive years of data must be excluded. There are ultimately
12,049 firms included in the sample and 59,577 firm-year observations.

Following Titman andWessels (1988), Demirgüc-Kunt andMaksimovic (1999), and Booth et al. (2001), our proxy for leverage is
the ratio between long-term debt and themarket value of assets.4 Market value of assets is defined as total assetsminus book value
of equity plus market value of equity. Long-term debt is the debt that is most sensitive to the problems of adverse selection and
moral hazard. By using it as a dependent variable, we aim to better understand the effect of bank concentration and institutions on
the resolution of such problems between firms and debtholders. We check the robustness of the results using total debt.

Profitability (PROFIT) is measured as earnings before interest and taxes plus depreciation expenses and provisions (non-cash
deductions from earnings) divided by total assets (Miguel and Pindado, 2001; Ozkan, 2001; Gaud et al., 2005). Following Rajan and
Zingales (1995), Gaud et al. (2005), and Flannery and Rangan (2006), we measure growth opportunities (GROWTH) as the market-
to-book ratio. We proxy the tangibility of assets by the percentage of property, plant, and equipment in total assets (PPE). This
variable is used by Titman and Wessels (1988) as an indicator that is positively related to the collateral value.
er authors using this framework include Miguel and Pindado (2001), Ozkan (2001), Gaud et al. (2005), and Flannery and Rangan (2006).
ch (2004) argues that we should use market leverage ratios since our theories of target ratios are implicitly about market leverage ratios. Many other
ers analyze market value debt ratios, such as Hovakimian et al. (2001), Fama and French (2002), Barclay et al. (2003), Leary and Roberts (2005), and
y and Rangan (2006).



Table 2
Descriptive statistics

# Obs DEBT (%) TDEBT (%) PROFIT (%) GROWTH PPE (%) SIZE CONC (%) RIGHTS CREDITORS

Germany 2642 13.69 28.40 6.70 3.17 19.05 10,665.23 63.34 5 3
Argentina 129 19.64 38.69 10.72 2.97 44.82 434.51 41.41 3.14 1
Australia 1749 11.95 16.50 −0.29 3.06 33.02 378.48 63.85 5 1
Austria 243 15.45 38.66 10.65 1.71 34.37 645.35 70.71 5 3
Belgium 442 14.67 29.92 12.09 2.60 44.38 662.99 87.86 5 2
Brazil 752 19.27 44.43 15.88 1.78 37.83 734.31 42.20 3 1
Canada 2292 15.57 19.86 4.23 2.92 41.93 707.59 53.92 5 1
Chile 425 14.91 29.00 10.69 1.53 50.00 253.47 55.94 5 2
South Korea 2328 20.57 53.42 11.08 0.94 40.68 1018.28 45.72 4.71 3
Denmark 583 16.49 31.55 8.57 2.57 34.35 382.89 77.89 5 3
Philippines 333 17.85 38.19 6.81 1.09 46.10 186.44 45.76 3.32 0
Finland 545 18.07 26.71 12.86 2.39 30.91 1249.26 98.35 5 1
France 2414 14.25 27.57 10.78 3.25 18.81 2030.46 55.51 4 0
Greece 902 8.46 25.75 11.56 3.93 31.24 183.45 67.97 3.60 1
Hong Kong 2009 10.19 27.88 2.96 2.75 32.73 248.60 68.01 5 4
India 1506 26.15 40.68 15.61 2.41 41.20 473.80 35.49 3 4
Indonesia 798 20.57 44.04 11.51 3.08 42.01 160.14 57.86 2.47 4
Ireland 188 16.48 22.52 8.82 2.67 28.90 931.67 58.00 5 1
Israel 184 17.49 32.91 6.20 2.26 27.89 477.67 74.88 4 4
Italy 711 15.45 31.89 8.71 2.58 21.90 1678.95 35.82 4 2
Japan 8132 15.72 37.33 6.52 1.50 31.05 2461.29 36.80 4.62 2
Malaysia 2375 11.07 29.22 7.65 1.47 42.71 133.63 43.21 3.42 4
Mexico 401 24.23 39.71 11.22 1.02 49.30 1031.86 65.77 3.10 0
Netherlands 629 14.52 26.19 12.21 4.61 26.10 2796.25 69.00 5 2
Norway 385 19.24 25.70 2.67 3.42 26.40 768.06 90.32 5 2
New Zealand 209 14.99 21.64 −14.71 2.46 37.58 184.68 74.15 5 3
Pakistan 443 16.44 43.06 16.49 1.49 45.15 117.99 57.60 2.64 4
Peru 188 16.82 39.79 13.42 1.10 46.27 89.02 70.90 2.67 0
Portugal 242 20.30 46.08 27.44 1.39 35.04 283.83 86.05 4 1
Singapore 1294 12.35 27.32 6.54 1.68 38.10 160.61 92.35 5 4
Spain 482 14.23 27.12 11.76 3.14 35.74 1494.03 62.31 4 2
South Africa 776 10.85 22.60 13.99 2.39 30.88 450.45 73.85 3 3
Sweden 1023 12.91 18.01 1.14 2.96 20.57 955.50 97.22 3 2
Switzerland 746 18.55 28.61 10.09 2.58 34.96 636.74 88.24 4.92 1
Thailand 1255 15.22 38.27 12.56 1.52 43.77 155.86 51.74 4.10 3
Taiwan 2699 11.23 30.08 7.85 1.43 34.18 296.14 29.59 4.42 2
Turkey 546 7.62 24.28 20.87 2.82 35.32 259.91 60.55 3.53 2
UK 4015 14.59 21.09 10.37 3.28 33.16 2543.69 45.60 5 4
US 12,562 17.01 20.45 9.43 4.15 27.08 2464.32 28.40 5 1
Mean 15.33 28.68 8.48 2.67 32.63 1438.74 48.74 4.53 2.11
Standard Dev. 17.51 25.82 31.50 31.81 35.54 7330.84 19.09 0.74 1.24
First quartile 0.32 5.30 4.78 0.75 15.30 50.09 33.73 5 1
Median 9.47 22.59 10.24 1.33 29.48 180.36 44.49 5 2
Third quartile 24.35 46.78 16.00 2.42 46.13 663.52 62.22 4 3

The table presents the summary statistics of the dependent and independent variables for each country. DEBT is the ratio between the book value of long-term deb
and the market value of total assets; TDEBT is the ratio between the book value of debt (long-term and short-term debt) and the market value of total assets
PROFIT is estimated as EBIT plus depreciation expenses and provisions (non-cash deductions from earnings) divided by total assets; GROWTH is growth
opportunities and is measured by Tobin's Q; PPE is the ratio between tangible assets (property, plant and equipment) and total assets; SIZE is the firm's sales (in
millions of euros); CONC is the fraction of assets held by the three largest commercial banks in each country; RIGHTS measures the protection of property rights
CREDITORS measures creditor rights.
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Largerfirms tend to bemore diversified, and sizemaybe an inverse proxy for the probability of bankruptcy.Manyauthors thus suggest
thatfirm size is positively related to the leverage ratio (Rajan and Zingales,1995; Booth et al., 2001; Frank and Goyal, 2003; Gaud et al.,
2005). However, there are assumed to be fewer information asymmetries between insiders in a firm and the capital markets for larger
firms. Large firms should thus be more able to issue informationally sensitive securities like equity, and should have less debt. We
measure size by the natural logarithm of total sales (Titman and Wessels, 1988; Rajan and Zingales, 1995; Gaud et al., 2005).

We follow Demirgüc-Kunt et al. (2004) and Beck et al. (2006) and measure bank concentration as the fraction of bank assets
held by the three largest commercial banks in the country. Figures are obtained from theWorld Bank Database, whosemain source
is Fitch IBCA's Bankscope Database.

Wemeasure the protection of property rights by the index of private property rights published by the Heritage Foundation. This is
an annual indicatorof thedegree towhichprivate property rights are protected and the degree towhich thegovernmentenforces laws
that protect private property. It also accounts for the possibility that private property may be expropriated, and analyzes the
independence of the judiciary, corruptionwithin the judiciary, and the ability of individuals and businesses to enforce contracts. This
index ranges between 1 and 5; a high score indicates greater legal protection of property (we reverse the scale of the original index).

We use the index developed in La Porta et al. (1998) to measure a borrower country's overall creditor rights. This index is equal
to the sum of the scores (0 to 1) for five categories: no automatic stay on assets, payment of secured creditors first, restrictions on



Table 3
Correlations

DEBT TDEBT PROFIT GROWTH PPE SIZE CONC CREDITORS

TDEBT 0.734⁎⁎⁎
PROFIT 0.011⁎⁎⁎ −0.009⁎⁎⁎
GROWTH −0.021⁎⁎⁎ −0.035⁎⁎⁎ 0.057⁎⁎⁎
PPE 0.186⁎⁎⁎ 0.157⁎⁎⁎ 0.009⁎⁎⁎ −0.013⁎⁎⁎
SIZE 0.221⁎⁎⁎ 0.156⁎⁎⁎ 0.058⁎⁎⁎ −0.013⁎⁎⁎ 0.005
CONC −0.064⁎⁎⁎ −0.020⁎⁎⁎ −0.010⁎⁎⁎ −0.001 0.023⁎⁎⁎ −0.247⁎⁎⁎
CREDITORS −0.013⁎⁎⁎ 0.110⁎⁎⁎ 0.014⁎⁎⁎ −0.014 0.0596⁎⁎⁎ −0.091⁎⁎⁎ 0.230⁎⁎⁎
RIGHTS −0.023⁎⁎⁎ −0.146⁎⁎⁎ −0.025⁎⁎⁎ 0.016⁎⁎⁎ −0.053⁎⁎⁎ 0.155⁎⁎⁎ −0.025⁎⁎⁎ −0.161⁎⁎⁎

The table presents the correlation matrix. DEBT is the ratio between the book value of long-term debt and the market value of total assets; TDEBT is the ratio
between the book value of debt (long-term and short-term debt) and the market value of total assets; PROFIT is estimated as EBIT plus depreciation expenses and
provisions (non-cash deductions from earnings) divided by total assets; GROWTH is growth opportunities and is measured by Tobin's Q; PPE is the ratio between
tangible assets (property, plant and equipment) and total assets; SIZE is the natural logarithm of sales; CONC is the fraction of assets held by the three larges
commercial banks in each country; RIGHTSmeasures the protection of property rights; CREDITORSmeasures creditor rights. ⁎⁎⁎, ⁎⁎, and ⁎ represent significance a
the 1%, 5% and 10% levels, respectively.

Table 4
Results compared with Rajan and Zingales (1995)

Intercept PROFIT GROWTH PPE SIZE DEBTt−1 # Obs

US RZ (1995) −0.60⁎⁎⁎ −0.08⁎⁎⁎ 0.33⁎⁎⁎ 0.03⁎⁎⁎ 2207
OLS 0.0469⁎⁎⁎ −0.0976⁎⁎⁎ −0.0000 0.2295⁎⁎⁎ 0.0208⁎⁎⁎ 18,202
GMM 0.0352⁎⁎⁎ −0.0824⁎⁎⁎ −0.0002 0.1293⁎ 0.0140 0.6093⁎⁎⁎ 12,562

Japan RZ (1995) −2.25⁎⁎⁎ −0.07⁎⁎⁎ 0.58⁎⁎⁎ 0.07⁎⁎⁎ 313
OLS −0.2108⁎⁎⁎ −0.5794⁎⁎⁎ −0.0007⁎⁎⁎ 0.3865⁎⁎⁎ 0.0269⁎⁎⁎ 11,512
GMM 0.0143⁎⁎ −0.2991⁎⁎⁎ −0.0013⁎ 0.0626 0.0063 0.4731⁎⁎⁎ 8132

Germany RZ (1995) 0.17 −0.21⁎⁎⁎ 0.28⁎ −0.06⁎⁎⁎ 176
OLS −0.1057⁎⁎⁎ −0.0163⁎⁎⁎ −0.0003⁎⁎⁎ 0.3435⁎⁎⁎ 0.0103⁎⁎⁎ 3954
GMM −0.0361⁎⁎⁎ −0.0983⁎⁎ −0.0001 −0.0223 −0.0034 0.5477⁎⁎⁎ 2642

France RZ (1995) −0.22 −0.15⁎⁎ 0.18 −0.00 126
OLS 0.0489⁎⁎ −0.1931⁎⁎⁎ −0.0002 0.2643⁎⁎⁎ 0.0175⁎⁎⁎ 3563
GMM 0.0037 −0.1343⁎⁎ −0.0005 0.1811 0.0772⁎⁎⁎ 0.4615⁎⁎⁎ 2414

Italy RZ (1995) −0.95 −0.18⁎ 0.48⁎⁎ 0.04 98
OLS −0.1250⁎⁎⁎ −0.1887⁎⁎⁎ −0.0014⁎ 0.1671⁎⁎⁎ 0.0352⁎⁎⁎ 1006
GMM −0.0237 −0.0303 0.0001 −0.2776⁎ 0.0245 0.2794⁎⁎⁎ 711

UK RZ (1995) −0.47⁎⁎ −0.06⁎⁎ 0.27⁎⁎⁎ 0.01 544
OLS −0.0849⁎⁎⁎ −0.1486⁎⁎⁎ −0.0002⁎ 0.1541⁎⁎⁎ 0.0210⁎⁎⁎ 5640
GMM 0.0162 −0.0907⁎⁎ 0.0002 0.0163 0.0075 0.6172⁎⁎⁎ 4015

Canada RZ (1995) −0.48⁎⁎⁎ −0.13⁎⁎⁎ 0.11 0.05⁎⁎⁎ 275
OLS 0.0263 −0.0633⁎⁎⁎ −0.0006⁎⁎ 0.2220⁎⁎⁎ 0.0243⁎⁎⁎ 3585
GMM 0.0145 −0.1305⁎⁎⁎ 0.0003 0.1087 0.0267⁎⁎⁎ 0.5734⁎⁎⁎ 2292

The table presents the results obtained by Rajan and Zingales (1995) and compares them with our database, carrying out estimations using both OLS and GMM
according to model (4). DEBT is the ratio between the book value of long-term debt and the market value of total assets; PROFIT is estimated as EBIT plu
depreciation expenses and provisions (non-cash deductions from earnings) divided by total assets; GROWTH is growth opportunities and is measured by Tobin's Q
PPE is the ratio between tangible assets (property, plant and equipment) and total assets; SIZE is the natural logarithm of the firm's sales (in millions of euros). ⁎⁎⁎
⁎⁎ and ⁎ represent the significance at the 1%, 5% and 10% levels, respectively.
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reorganization, restrictions on management during reorganization, and legal reserves required as a percentage of capital. This
index thus ranges from 0 to 5, with higher values indicating stronger creditor rights or stronger protection against borrower
expropriation.

Table 2 shows for the total sample a mean leverage ratio of 15.33%, with an average profitability of 8.48% and amean for growth
opportunities of 2.67. The companies in the sample have a 32.63% ratio of property, plant, and equipment to total assets. Market
leverage ratios vary considerably across countries from 26.15% in India to 7.62% in Turkey.

Table 2 also presents mean values for CONC, RIGHTS, and CREDITORS. Bank concentration varies greatly across countries. In
Finland and Sweden, three banks account for almost all bank assets. In countries such as the US or Taiwan, the percentage of bank
assets held by the three largest commercial banks was less than 30%.

Table 3 reports the correlation matrix. Long-term leverage and total leverage are highly correlated. According to most of the
previous empirical evidence, debt ratios are positively correlatedwith firm size. A positive correlation ofmarket long-term leverage
with profitability and tangible assets and a negative correlation with growth opportunities are consistent with predictions of the
trade-off theory. Moreover, country variables (CONC, RIGHTS, CREDITORS) are negatively correlated with the long-term debt ratio.

4. Results

Table 4 compares results obtained by Rajan and Zingales (1995) in the seven major industrialized countries and the results we
obtain for these countries as we replicate their methodology and also apply the generalized-method-of-moments.
s
;
,
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Ordinary least squares results in our database agree those reported by Rajan and Zingales (1995), except for Germany, France, and
Italy, for which Rajan and Zingales (1995) have fewer observations. Our estimations show that profitability has a negative influence
on leverage in all countries, while tangibility and size have a positive effect. The market-to-book ratio has a negative coefficient in
all countries, except in the US and France. Rajan and Zingales (1995) also showed growth has a negative influence on borrowing in
these two countries.

The greatest differences come from applying GMM instead of ordinary least squares. Although profitability continues to have a
negative influence on debt, with the exception of Italy, size, tangibility, and growth tend not to have a significant influence on the
level of borrowing in the seven countries. This indicates differences resulting from the use of a partial-adjustment model where
some of the variation in the dependent variable is absorbed by the lagged dependent variable.

We also estimate Eq. (4) separately for each country in order to analyze the stability of firm-level determinants across countries.
Results in Table 5 indicate changes in the signs and significance of firm-level determinants of leverage across countries. The
traditional negative relation between leverage and profitability found by Rajan and Zingales (1995), Booth et al. (2001), and
Giannetti (2003) is statistically significant in 17 of the 39 countries. Growth has significant negative coefficients in only 7 countries
and non-significant coefficients in the other countries. There is even more cross-country variation in signs in the estimated
coefficients for asset tangibility. PPE in 16 of the 39 countries has the traditional positive coefficient found in previous research, but
a negative coefficient in three countries (Belgium, Italy, and Mexico); in 20 countries there are no significant coefficients.

Variations across countries in the determinants of capital structure are consistent with the idea that country variables like bank
concentration and the institutional environment are relevant for the level and determinants of debt. We analyze this possible
relevance in Tables 6 through 8.
Table 5
GMM estimates by country

Intercept DEBTt−1 PROFIT GROWTH PPE SIZE # Obs m1 m2

Germany −0.0361⁎⁎⁎ (−4.35) 0.5477⁎⁎⁎ (7.59) −0.0983⁎⁎ (−2.13) −0.0001 (−1.02) −0.0223 (−0.20) −0.0034 (−0.16) 2642 −6.99⁎⁎⁎ 0.92
Argentina 0.0552 (0.76) 0.0672 (0.37) −0.3579⁎⁎ (−2.24) −0.0020⁎⁎⁎ (−5.12) 0.1454⁎ (1.76) −0.0051 (−0.12) 129 −2.62⁎⁎⁎ 1.57
Australia 0.0556⁎⁎⁎ (3.34) 0.4928⁎⁎⁎ (8.13) −0.0157 (−1.08) 0.0011 (0.60) 0.0085 (0.09) 0.0047 (0.87) 1749 −6.70⁎⁎⁎ −0.69
Austria −0.0319⁎⁎⁎ (−3.02) 0.2873⁎⁎⁎ (3.49) −0.2837⁎⁎⁎ (−7.09) −0.0027 (−0.75) 0.0297 (0.24) 0.0382⁎⁎⁎ (2.79) 243 −2.25⁎⁎ −1.23
Belgium 0.0080 (0.64) 0.3710⁎⁎⁎ (6.38) −0.0736 (−1.10) −0.0039 (−1.28) −0.0048⁎⁎⁎ (−6.84) −0.0132 (−0.96) 442 −4.39⁎⁎⁎ 0.27
Brazil 0.0363⁎ (1.70) 0.3276⁎⁎⁎ (6.13) −0.1853 (−1.64) −0.0034 (−1.20) 0.0488 (0.28) 0.0052 (0.23) 752 −5.65⁎⁎⁎ 0.03
Canada 0.0145 (1.02) 0.5734⁎⁎⁎ (10.97) −0.1305⁎⁎⁎ (−3.03) 0.0003 (0.39) 0.1087 (1.44) 0.0267⁎⁎⁎ (2.80) 2292 −8.01⁎⁎⁎ −0.40
Chile 0.1476 (1.30) 0.2725⁎⁎⁎ (3.20) −0.4201⁎⁎⁎ (−3.61) 0.0003 (0.33) 0.0589 (0.55) 0.0526⁎⁎⁎ (3.18) 425 −5.10⁎⁎⁎ 1.10
South Korea 0.0035 (0.14) 0.3607⁎⁎⁎ (7.66) −0.2255⁎⁎⁎ (−2.63) −0.0000 (−0.02) 0.3389⁎⁎ (2.52) 0.0000 (0.00) 2328 −8.37⁎⁎⁎ −1.78⁎
Denmark 0.0031 (0.25) 0.4672⁎⁎⁎ (8.13) −0.0044 (−0.22) −0.0006 (−0.95) 0.1478⁎⁎ (2.03) 0.0233 (1.49) 583 −4.31⁎⁎⁎ −0.16
Philippines −0.0095 (−0.21) 0.3446⁎⁎⁎ (4.49) 0.0388 (0.36) 0.0144 (1.16) −0.0191 (−0.20) 0.0036 (0.24) 333 −2.94⁎⁎⁎ −0.61
Finland 0.0278⁎⁎⁎ (2.86) 0.4991⁎⁎⁎ (8.01) −0.2457⁎⁎⁎ (−2.68) −0.0016 (−1.36) −0.0284 (−0.33) 0.0057 (0.21) 545 −5.19⁎⁎⁎ −0.92
France 0.0037 (0.35) 0.4615⁎⁎⁎ (8.13) −0.1343⁎⁎ (−2.19) −0.0005 (−0.73) 0.1811 (1.41) 0.0772⁎⁎⁎ (3.72) 2414 −8.56⁎⁎⁎ −0.05
Greece −0.0472⁎⁎⁎ (−2.72) 0.2006⁎⁎ (2.19) −0.3288⁎⁎⁎ (−2.90) 0.0009 (1.13) 0.0749 (0.80) 0.0151 (0.78) 902 −4.39⁎⁎⁎ 0.14
Hong Kong −0.0028 (−0.26) 0.3556⁎⁎⁎ (8.15) −0.0210 (−0.53) 0.0003 (1.39) 0.2565⁎⁎⁎ (3.80) 0.0224 (1.44) 2009 −7.37⁎⁎⁎ −0.40
India 0.0174⁎ (1.73) 0.4041⁎⁎⁎ (5.82) −0.3264⁎⁎⁎ (−3.27) −0.0003 (−0.71) 0.1491⁎ (1.85) −0.0099 (−0.56) 1506 −7.87⁎⁎⁎ 0.75
Indonesia −0.0492 (−1.50) 0.3315⁎⁎⁎ (4.70) −0.0105 (−0.10) −0.0008 (−0.70) 0.0297 (0.25) 0.0311 (1.00) 798 −5.45⁎⁎⁎ −0.87
Ireland 0.0081 (0.50) 0.2694⁎⁎⁎ (3.90) −0.0669 (−0.78) −0.0081 (−1.63) 0.2510⁎ (1.74) 0.0763 (1.40) 188 −2.73⁎⁎⁎ 1.03
Israel −0.0223⁎⁎ (−2.00) 0.3962⁎⁎⁎ (3.72) 0.0275 (0.56) 0.0019 (1.48) 0.3446⁎⁎ (2.18) 0.0400 (1.59) 184 −2.72⁎⁎⁎ −1.62
Italy −0.0237 (−1.46) 0.2794⁎⁎⁎ (2.57) −0.0303 (−0.68) 0.0001 (0.56) −0.2776⁎ (−1.73) 0.0245 (1.26) 711 −4.99⁎⁎⁎ 1.68⁎
Japan 0.0143⁎⁎ (2.22) 0.4731⁎⁎⁎ (12.74) −0.2991⁎⁎⁎ (−4.24) −0.0013⁎ (−1.82) 0.0626 (0.78) 0.0063 (0.26) 8132 −14.92⁎⁎⁎ 1.45
Malaysia 0.0046 (0.34) 0.4731⁎⁎⁎ (7.80) −0.0750 (−1.10) −0.0016 (−0.89) 0.0321 (0.43) 0.0011 (0.09) 2375 −7.23⁎⁎⁎ 0.21
Mexico 0.0359 (1.07) 0.2586⁎⁎⁎ (4.74) −0.020 (−0.12) −0.0510⁎⁎⁎ (−2.69) −0.3008⁎ (−1.85) 0.0534⁎⁎ (2.49) 401 −3.99⁎⁎⁎ −1.59
Netherlands 0.0159 (1.31) 0.1631 (1.02) 0.0729 (1.15) −0.0004 (−0.45) 0.5160⁎⁎ (2.38) −0.0212 (−0.82) 629 −2.63⁎⁎⁎ −0.62
Norway 0.0513⁎⁎ (2.27) −0.0198 (−0.12) 0.0170 (1.10) 0.0004 (1.29) 0.2866⁎⁎ (2.38) 0.0103 (0.62) 385 −2.39⁎⁎ 0.67
New Zealand 0.0507 (1.53) 0.3115⁎⁎⁎ (5.79) −0.0070⁎⁎ (−2.49) −0.0060 (−1.30) 0.0388 (0.72) 0.0235 (1.35) 209 −3.34⁎⁎⁎ 1.31
Pakistan −0.0183 (−1.29) 0.5025⁎⁎⁎ (8.43) −0.1365 (−1.51) −0.0119⁎⁎⁎ (−4.24) 0.2029⁎⁎ (2.39) 0.0177 (0.76) 443 −4.12⁎⁎⁎ −1.91⁎
Peru 0.0292 (0.78) 0.2741⁎⁎⁎ (2.85) 0.0098 (0.22) −0.0067 (−0.66) 0.0003 (0.00) −0.0426 (−0.86) 188 −3.47⁎⁎⁎ −1.86⁎
Portugal 0.0244 (1.12) 0.5479⁎⁎⁎ (9.11) −0.0006 (−0.45) −0.0078⁎⁎⁎ (−3.20) 0.1021 (0.87) 0.0239 (0.63) 242 −3.81⁎⁎⁎ 0.20
Singapore −0.0143 (−0.57) 0.4130⁎⁎⁎ (6.21) 0.0161 (0.26) −0.0008 (−0.44) 0.2717⁎⁎⁎ (2.70) −0.0065 (−0.33) 1294 −5.67⁎⁎⁎ 0.41
Spain −0.0082 (−0.60) 0.4643⁎⁎⁎ (8.22) −0.1811 (−1.31) −0.0008 (−0.73) 0.0881 (0.86) 0.0130 (0.51) 482 −3.63⁎⁎⁎ −0.76
South Africa 0.0022 (0.17) 0.4333⁎⁎⁎ (5.27) 0.0275 (1.27) −0.0010⁎⁎ (−2.15) 0.1451⁎ (1.85) −0.0154 (−1.20) 776 −4.83⁎⁎⁎ −0.83
Sweden −0.0077 (−0.54) 0.3279⁎⁎⁎ (4.10) −0.0008 (−0.04) −0.0013 (−1.43) 0.2358⁎⁎⁎ (2.71) 0.0110 (1.37) 1023 −4.88⁎⁎⁎ 1.25
Switzerland −0.0093 (−0.76) 0.5964⁎⁎⁎ (9.58) −0.0339 (−0.56) 0.0002 (0.98) 0.2616⁎⁎ (2.42) 0.0592⁎⁎⁎ (2.96) 746 −3.87⁎⁎⁎ 0.22
Thailand −0.0604⁎⁎⁎ (−2.59) 0.5018⁎⁎⁎ (9.80) −0.2858⁎⁎ (−2.23) −0.0004 (−0.16) 0.0085 (0.08) 0.0788⁎⁎ (1.99) 1255 −6.42⁎⁎⁎ 1.14
Taiwan −0.0079 (−1.28) 0.4102⁎⁎⁎ (8.35) −0.1238⁎⁎ (−2.06) −0.0057⁎ (1.79) 0.2202⁎⁎⁎ (2.62) −0.0172 (−1.34) 2699 −9.66⁎⁎⁎ −1.15
Turkey 0.0396 (0.74) 0.1877⁎⁎⁎ (2.86) −0.1387⁎⁎ (−2.32) −0.0012 (−1.29) 0.0781 (1.05) −0.0514 (−1.41) 546 −4.46⁎⁎⁎ −0.40
UK 0.0162 (1.61) 0.6172⁎⁎⁎ (11.28) −0.0907⁎⁎ (−2.26) 0.0002 (0.47) 0.0163 (0.16) 0.0075 (0.39) 4015 −9.85⁎⁎⁎ −0.66
US 0.0352⁎⁎⁎ (5.37) 0.6093⁎⁎⁎ (20.90) −0.0824⁎⁎⁎ (−3.36) −0.002 (−0.98) 0.1293⁎ (1.73) 0.0140 (1.34) 12,562 −18.52⁎⁎⁎ 0.49

Regressions are estimated using the Arellano and Bond (1991) one-step GMM difference estimator for panel data with lagged dependent variables. The dependent
variable is the ratio between the book value of long-term debt and the market value of total assets. As explanatory variables, we include one lag of the dependent
variable (DEBTt −1); PROFIT is estimated as EBIT plus depreciation expenses and provisions (non-cash deductions from earnings) divided by total assets; GROWTH
is growth opportunities and is measured by Tobin's Q; PPE is the ratio between tangible assets (property, plant and equipment) and total assets; and SIZE is the
natural logarithm of sales. T-statistics are in parentheses. ⁎⁎⁎, ⁎⁎ and ⁎ represent the significance at the 1%, 5% and 10% levels, respectively.



Table 6
Determinants of firm leverage

(1) (2) (3) (4) (5) (6)

Intercept 0.0056⁎ (1.67) −0.0130 (−1.40) 0.0607⁎⁎⁎ (5.86) −0.0017 (−0.25) 0.0310⁎⁎⁎ (3.90) −0.0037 (−0.31)
DEBTt−1 0.6644⁎⁎⁎ (42.10) 0.6643⁎⁎⁎ (42.05) 0.6658⁎⁎⁎ (42.21) 0.6644⁎⁎⁎ (42.10) 0.6658⁎⁎⁎ (42.21) 0.6656⁎⁎⁎ (42.16)
PROFIT −0.0642⁎⁎⁎ (−2.72) −0.0631⁎⁎⁎ (−2.69) −0.0582⁎⁎ (−2.47) −0.0642⁎⁎⁎ (−2.72) −0.0582⁎⁎ (−2.47) −0.0570⁎⁎ (−2.44)
GROWTH −0.0008 (−1.52) −0.0008 (−1.53) −0.0008 (−1.52) −0.0008 (−1.52) −0.0008 (−1.52) −0.0008 (−1.52)
PPE 0.0688 (1.50) 0.0668 (1.48) 0.0796 (1.59) 0.0191 (1.50) 0.0796 (1.59) 0.0778 (1.57)
SIZE 0.0191⁎⁎⁎ (2.88) 0.0182⁎⁎⁎ (2.75) 0.0181⁎⁎⁎ (2.77) 0.0191⁎⁎⁎ (2.88) 0.0181⁎⁎⁎ (2.77) 0.0171⁎⁎⁎ (2.64)
CONC 0.0281⁎⁎⁎ (2.75) 0.0373⁎⁎⁎ (2.79)
RIGHTS −0.0091⁎⁎⁎ (−5.70) −0.0091⁎⁎⁎ (−5.70) −0.0096⁎⁎⁎ (−5.93
CREDITORS 0.0024 (1.17) 0.0099⁎⁎⁎ (3.94) 0.0113⁎⁎⁎ (4.37)
Country dummies Yes Yes Yes Yes Yes Yes
Time dummies Yes Yes Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes Yes Yes
m1 −20.36⁎⁎⁎ −20.48⁎⁎⁎ −21.09⁎⁎⁎ −20.36⁎⁎⁎ −21.09⁎⁎⁎ −21.30⁎⁎⁎
m2 0.98 0.96 1.03 0.98 1.03 1.00
# observations 59,577 59,411 59,577 59,577 59,577 59,411
# firms 12,049 12.049 12,049 12,049 12,049 12,049

Regressions are estimated using the Arellano and Bond (1991) one-step GMM difference estimator for panel data with lagged dependent variables. The dependen
variable is the ratio between the book value of long-term debt and the market value of total assets. As explanatory variables, we include one lag of the dependen
variable (DEBTt −1); PROFIT is estimated as EBIT plus depreciation expenses and provisions (non-cash deductions from earnings) divided by total assets; GROWTH i
growth opportunities and is measured by Tobin's Q. PPE is the ratio between tangible assets (property, plant and equipment) and total assets; SIZE is the natura
logarithm of sales; RIGHTS measures the protection of property rights; CREDITORS measures creditor rights; and CONC is the fraction of assets held by the three
largest commercial banks in each country. T-statistics are in parentheses. ⁎⁎⁎, ⁎⁎ and ⁎ represent the significance at the 1%, 5% and 10% levels, respectively.

Table 7
Influence of bank concentration and institutions on firm leverage

(1) (2) (3) (4)

Intercept 0.0259 (1.30) −0.0092 (−0.36) −0.1000⁎⁎⁎ (−5.09) −0.0734⁎⁎⁎ (−3.60
DEBTt−1 0.6657⁎⁎⁎ (42.16) 0.6657⁎⁎⁎ (42.16) 0.6637⁎⁎⁎ (42.04) 0.6650⁎⁎⁎ (42.14)
PROFIT −0.0571⁎⁎ (−2.44) −0.0571⁎⁎ (−2.44) −0.0633⁎⁎⁎ (−2.69) −0.0578⁎⁎ (−2.47)
GROWTH −0.0008 (−1.52) −0.0008 (−1.52) −0.0008 (−1.52) −0.0008 (−1.52)
PPE 0.0780 (1.57) 0.0780 (1.57) 0.0677 (1.49) 0.0776 (1.57)
SIZE 0.0170⁎⁎ (2.63) 0.0170⁎⁎ (2.63) 0.0167⁎⁎⁎ (2.57) 0.0160⁎⁎ (2.49)
CONC 0.0468 (1.13) 0.0468 (1.13) 0.1383⁎⁎⁎ (5.33) 0.1331⁎⁎⁎ (5.12)
RIGHTS −0.0086⁎⁎ (−2.19) −0.0086⁎⁎ (−2.19) −0.0087⁎⁎⁎ (−5.32
CREDITORS 0.0117⁎⁎⁎ (3.52) 0.0405⁎⁎⁎ (4.50) 0.0433⁎⁎⁎ (4.81)
CONC×RIGHTS −0.0021 (−0.25) −0.0021 (−0.25)
CONC×CREDITORS −0.0543⁎⁎⁎ (−4.22) −0.0476⁎⁎⁎ (−3.66
Country dummies Yes Yes Yes Yes
Time dummies Yes Yes Yes Yes
Industry dummies Yes \Yes Yes Yes

m1 −21.27⁎⁎⁎ −21.27⁎⁎⁎ −20.73⁎⁎⁎ −21.44⁎⁎⁎
m2 1.00 1.00 0.96 1.00
# observations 59,411 59,411 59,411 59,411
# firms 12,049 12,049 12,049 12,049

Regressions are estimated using the Arellano and Bond (1991) one-step GMM difference estimator for panel data with lagged dependent variables. The dependen
variable is the ratio between the book value of long-term debt and the market value of total assets. As explanatory variables, we include one lag of the dependen
variable (DEBTt −1); PROFIT is estimated as EBIT plus depreciation expenses and provisions (non-cash deductions from earnings) divided by total assets; GROWTH i
growth opportunities and is measured by Tobin's Q; PPE is the ratio between tangible assets (property, plant and equipment) and total assets; SIZE is the natura
logarithm of sales; RIGHTS measures the protection of property rights; CREDITORS measures creditor rights; and CONC is the fraction of assets held by the three
largest commercial banks in each country. T-statistics are in parentheses. ⁎⁎⁎, ⁎⁎ and ⁎ represent the significance at the 1%, 5% and 10% levels, respectively.

5 Jalivand and Harris (1984), Shyam-Sunder and Myers (1999), and Flannery and Rangan (2006) find values of α ranging between 0.30 and 0.70 for the US
Kremp et al. (1999) find a value of 0.53 for German firms and a value of 0.28 for France; Ozkan (2001) finds values between 0.52 and 0.57 for a panel data set of UK
companies; Miguel and Pindado (2001) find an α of 0.79 for a panel data set for Spanish companies; and Gaud et al. (2005) finds values of between 0.14 and 0.29
for the Swiss market.
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Table 6 shows the results of the partial-adjustment model (4) for the whole sample of firms. The coefficients of time, country, and
industry dummies are not reported to save space. The positive and statistically significant coefficients of DEBTt−1 suggest that firms
have a target leverage to which they partially adjust in each period. Coefficients of DEBTt−1 take values of around 0.66, which
implies values of α of approximately 0.34. This value is similar to those reported by Flannery and Rangan (2006), where the mean
US firm converges toward its long-run target at a rate of 30% per year.5
;



6 While Shyam-Sunder and Myers (1999) and Fama and French (2002) obtain results that are consistent with the predominance of the POT in the US, Flannery
and Rangan (2006) suggest the TOT is more valid. Frank and Goyal (2003) and Leary and Roberts (2005) obtain evidence that supports both theories.

Table 8
Influence of bank concentration and institutions on determinants of firm leverage

(1) (2) (3) (4)

Intercept −0.0183 (−1.39) 0.0095 (0.75) 0.0051 (0.42) −0.0103 (−0.81)
DEBTt−1 0.6554⁎⁎⁎ (43.23) 0.6411⁎⁎⁎ (41.22) 0.6549⁎⁎⁎ (42.58) 0.6348⁎⁎⁎ (41.94)
PROFIT −0.0184 (−0.49) −0.6079⁎⁎⁎ (−3.42) −0.0481 (−1.55) −0.6197⁎⁎⁎ (−3.24)
GROWTH −0.0004 (−0.49) −0.0052⁎ (−1.72) −0.0004 (−0.58) −0.0008 (−1.52)
PPE 0.2665⁎⁎⁎ (4.00) −0.1734 (−1.63) 0.0783 (0.94) −0.0203 (−0.20)
SIZE 0.0076 (1.11) 0.0485⁎⁎⁎ (4.71) 0.0335⁎⁎⁎ (4.64) 0.0529⁎⁎⁎ (5.07)
CONC 0.0593⁎⁎⁎ (4.02) 0.0304⁎⁎ (2.22) 0.0370⁎⁎⁎ (2.83) 0.0541⁎⁎⁎ (3.67)
RIGHTS −0.0101⁎⁎⁎ (−6.45) −0.0075⁎⁎⁎ (−3.39) −0.0099⁎⁎⁎ (−6.21) −0.0102⁎⁎⁎ (−4.95)
CREDITORS 0.0121⁎⁎⁎ (4.73) 0.0078⁎⁎⁎ (2.77) 0.0118⁎⁎⁎ (4.60) 0.0106⁎⁎⁎ (3.80)
CONC×PROFIT −0.0504 (−0.79)
CONC×GROWTH −0.0004 (−0.27)
CONC×PPE −0.2775⁎⁎⁎ (−2.77) −0.2821⁎⁎⁎ (−3.64)
CONC×SIZE 0.0117⁎ (1.76) 0.0139⁎⁎⁎ (2.69)
RIGHTS×PROFIT 0.1125⁎⁎⁎ (3.13) 0.1181⁎⁎⁎ (3.13)
RIGHTS×GROWTH 0.0009 (1.40)
RIGHTS×PPE 0.0396⁎ (1.90) 0.0538⁎⁎⁎ (2.89)
RIGHTS×SIZE −0.0058⁎⁎⁎ (−4.2) −0.0056⁎⁎⁎ (−4.65
CREDITORS×PROFIT −0.0012 (−0.08)
CREDITORS×GROWTH −0.0001 (−0.42)
CREDITORS×PPE −0.0002 (−0.01)
CREDITORS×SIZE −0.0084⁎⁎ (−2.50) −0.0090⁎⁎⁎ (−2.77
Country dummies Yes Yes Yes Yes
Time dummies Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes

m1 −30.48⁎⁎⁎ −10.89⁎⁎⁎ −31.64⁎⁎⁎ −13.11⁎⁎⁎
m2 1.10 1.16 1.03 1.07
# observations 59,250 59,411 59,411 59,250
# firms 12,049 12,049 12,049 12,049

Regressions are estimated using the Arellano and Bond (1991) one-step GMM difference estimator for panel data with lagged dependent variables. The dependen
variable is the ratio between the book value of long-term debt and the market value of total assets. As explanatory variables, we include one lag of the dependen
variable (DEBTt −1); PROFIT is estimated as EBIT plus depreciation expenses and provisions (non-cash deductions from earnings) divided by total assets; GROWTH is
growth opportunities and is measured by Tobin's Q; PPE is the ratio between tangible assets (property, plant and equipment) and total assets; SIZE is the natura
logarithm of sales; RIGHTS measures the protection of property rights; CREDITORS measures creditor rights; and CONC is the fraction of assets held by the three
largest commercial banks in each country. T-statistics are in parentheses. ⁎⁎⁎, ⁎⁎ and ⁎ represent the significance at the 1%, 5% and 10% levels, respectively.
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The relation between leverage and profitability of the firm is negative for all estimations in Table 6. This is the result most
frequently found in the single-country regressions of Table 5 and is consistent with the pecking order theory because higher
profitability increases the possibility of retaining earnings and reduces, all else being equal, the need for debt.

Size has a positive impact on firms' debt, which is consistent with size being an inverse proxy for the probability of bankruptcy.
This result is similar to results shown in Rajan and Zingales (1995), Fama and French (2002), Frank and Goyal (2003), Flannery and
Rangan (2006), and Gaud et al. (2005).

Coefficients for growth opportunities and the tangibility of assets are not statistically significant at standard levels, although
their signs are consistent with the traditional arguments of the trade-off theory. The negative coefficients for growth opportunities
reflect higher agency costs between shareholders and debtholders and higher costs of financial distress. The positive coefficients of
PPE in all the estimations seem to be consistent with the greater value of these assets as collateral.

Like other authors who have tested TOT and POT, in this international sample we do not find results that validate the
predominance of one theory over the other; that is, the results are partially consistent with both theories.6

The influence of bank concentration ondebt ratio is positive, consistentwith evidence initially providedby Petersen andRajan (1994,
1995) in supportof the fact that concentrated creditmarketsmake lending relationshipsmore valuable and thus improve access to loans.

The variable proxying for the protection of property rights has negative coefficients in all estimations. This result is consistent
with our hypothesis H.1 and with lower agency costs associated with equity issues in countries with stronger protection of
property rights. This result complements the evidence provided by Bae and Goyal (2004) to the effect that stronger protection of
property rights reduces loan spreads in international bank loans. Our finding suggests that protection of property rights has amore
positive influence on equity than on debt. This conclusion is consistent with the higher leverage and shorter debt maturity found
by Fan et al. (2006) in countries with high levels of corruption.

The positive coefficients for CREDITORS in columns (5) and (6) confirm that legal protection of creditor rights can reduce the
agency cost of debt, as documented by Demirgüc-Kunt and Maksimovic (1999) and Giannetti (2003). Our result is also consistent
with the lower interest rates and longer maturities of bank loans found by Qian and Strahan (2007) in countries with strong legal
protection of creditors.
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4.1. Interaction of bank concentration with the legal and institutional environment

To analyze whether bank concentration substitutes for good legal protection of creditor and property rights to reduce conflicts
of interest between banks and firms, we interact CONC with RIGHTS and with CREDITORS in Table 7.

The coefficients of CONC×RIGHTS in columns (1) and (2) are not statistically significant, suggesting that the positive influence
of protection of property rights on equity issues is independent of bank concentration. Columns (3) and (4) show negative
coefficients for the interaction term CONC×CREDITORS. This means that the higher the bank concentration, the lower the positive
effect of creditor protection on firm leverage. This result is consistent with our hypothesis H.4, suggesting that bank concentration
substitutes for strong protection of creditor rights to reduce information asymmetries and agency costs between shareholders and
debtholders; that is, bank concentration is an alternative for facilitating access to debt in countries withweak protection of creditor
rights. This effect is also economically significant. For instance, using the coefficients in column (4) of Table 7, a one standard
deviation increase in bank concentration (19.09) would cause a reduction in the positive influence of legal protection on leverage
which represents 0.317 times the standard deviation of the long-term debt ratio.

4.2. Variation across countries of firm-level determinants of leverage

Differences in bank market concentration and institutional characteristics in a country that affect firm-level determinants of
leverage might explain differences across countries in the predominance of the trade-off theory versus pecking order theory. We
analyze this possibility by including interaction terms between each country variable (bank concentration, property rights, and
creditor rights) and the firm-level determinants of capital structure. Results are reported in Table 8.

The positive coefficient of PPE in column (1) is consistent with the idea that asset tangibilitymitigates the agency cost of debt, as
suggested by the TOT. The negative coefficients for CONC×PPE, however, indicate that higher market concentration makes asset
tangibility less important in gaining access to debt. That is, close relationships between banks and borrowers resulting from high
bank concentration maymake debt more available to firms with intangible assets by reducing the agency costs associated with the
use of that debt. This result suggests that asset tangibility and bank market concentration are substitutes for reducing the agency
cost of debt and that bank concentration makes the TOT less valid.

Column (2) reports the results of interactions between RIGHTS and firm-level determinants of leverage. Coefficients of the
interaction terms are consistent with the prediction in H.2 because they suggest that the TOT becomes more valid with the
protection of property rights. The positive coefficients on RIGHTS×PROFIT and RIGHTS×PPE indicate that greater protection of
property rights increases the positive effects of profitability and asset tangibility on firm access to debt suggested by the TOT. This
means that in poorer institutional environments it is more difficult for all firms, regardless of their profits and tangible assets, to
solve the moral hazard and adverse selection problems associated with private transactions. These higher agency costs and
information asymmetries make it more difficult for firms in poor institutional environments to obtain external funds, and the POT
propositions are more valid.

Coefficients of the interaction of CREDITORS with PROFIT, GROWTH, and PPE in column (3) are not statistically significant. As
CREDITORS maintains the positive coefficient observed in all the previous estimates, our results suggest that creditor protection
has a positive effect on the level of debt but does not affect firm-level determinants of leverage or the relative importance of the
TOT and POT for explaining capital structure.

Column (4) confirms that results do not change when we simultaneously include in the regression all the interaction terms
found to be statistically significant in previous estimations.

5. Robustness

In further analysis we check the robustness of the results. First, we replicate estimations using as the dependent variable total
market leverage defined as the ratio of long- and short-term debt and the market value of assets. The results reported in Table 9
confirm most of the findings so far using long-term debt. Column (2) shows that leverage declines with the protection of property
rights and increases with the protection of creditor rights. Columns (4) and (5) indicate that bank concentration substitutes for
creditor protection and asset tangibility, and the TOT propositions are more valid in stronger institutional environments. The
positive effect of bank concentration on long-term debt is observed only in countries with lower protection of creditor rights when
we use total debt. The results for total debt should be treated with caution, however, becausem2 rejects in four estimations the null
hypothesis of the absence of second-order serial correlation in the first-difference residuals.

Second, we control for the potential endogeneity of bank concentration and institutional country variables. Instead of the
observed values of each country variable, we use instruments for them to identify their exogenous component and to control for
potential simultaneity bias. The instruments used, following Barth et al. (2004), are: legal origin dummy variables (English, French,
German, and Scandinavian), latitudinal distance from the equator, and religious composition dummy variables. Religious
composition is measured as the percentage of the population in each country that is Roman Catholic, Protestant, Muslim, or
“other.” Results do not change.

Third, we check that results do not change when we use different proxies for legal and institutional variables. Results do not
change when both RIGHTS and CREDITORS are multiplied by the law and order index of the International Country Risk Guide
(ICRG) to more specifically incorporate differences in law enforcement across countries. Another alternative to the measure of
property rights is the Index of Economic Freedom published by the Heritage Foundation. Economic freedom is defined as the



Table 9
Robustness checks with total debt

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

Intercept 0.0182⁎⁎⁎ (4.18) 0.0149 (1.07) 0.0210 (0.70) −0.0931⁎⁎⁎ (−4.12) 0.0043 (0.29)
DEBTt−1 0.7473⁎⁎⁎ (51.32) 0.7479⁎⁎⁎ (50.39) 0.7477⁎⁎⁎ (50.28) 0.7486⁎⁎⁎ (50.49) 0.6744⁎⁎⁎ (49.89)
PROFIT −0.1017⁎⁎⁎ (−3.34) −0.1004⁎⁎⁎ (−3.30) −0.1004⁎⁎⁎ (−3.30) −0.1010⁎⁎⁎ (−3.31) −0.7511⁎⁎ (−2.31)
GROWTH −0.0007 (−1.54) −0.0007 (−1.54) −0.0007 (−1.54) −0.0007 (−1.53) −0.0010 (−1.57)
PPE 0.1036⁎ (1.73) 0.1018⁎ (1.70) 0.1012⁎ (1.69) 0.1024⁎ (1.70) −0.1025⁎ (−0.87)
SIZE 0.0353⁎⁎⁎ (3.75) 0.0364⁎⁎⁎ (3.80) 0.0365⁎⁎⁎ (3.81) 0.0343⁎⁎⁎ (3.66) 0.1089⁎⁎⁎ (8.10)
CONC 0.0072 (0.44) −0.0035 (−0.07) 0.1559⁎⁎⁎ (5.32) −0.0121 (−0.69)
RIGHTS −0.0051⁎⁎⁎ (−2.63) −0.0061 (−1.26) −0.0037⁎ (−1.93) 0.0044⁎ (1.83)
CREDITORS 0.0082⁎⁎⁎ (3.09) 0.0077⁎⁎ (2.25) 0.0579⁎⁎⁎ (6.00) −0.0000 (−0.01)
CONC×RIGHTS 0.0023 (0.23)
CONC×CREDITORS −0.0739⁎⁎⁎ (−5.31)
CONC×PROFIT
CONC×GROWTH
CONC×PPE −0.3521⁎⁎⁎ (−3.92
CONC×SIZE 0.0135⁎⁎ (2.16)
RIGHTS×PROFIT 0.1327⁎⁎ (2.09)
RIGHTS×GROWTH
RIGHTS×PPE 0.0719⁎⁎⁎ (3.31)
RIGHTS×SIZE −0.0118⁎⁎⁎ (−8.82)
CREDITORS×PROFIT
CREDITORS×GROWTH
CREDITORS×PPE
CREDITORS×SIZE −0.0122⁎⁎⁎ (−3.12)
Country dummies Yes Yes Yes Yes Yes
Time dummies Yes Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes Yes

m1 −21.94⁎⁎⁎ −22.16⁎⁎⁎ −22.17⁎⁎⁎ −22.26⁎⁎⁎ −9.37⁎⁎⁎
m2 −2.14⁎⁎ −2.09⁎⁎ −2.08⁎⁎ −2.09⁎⁎ −1.42
# observations 59,577 59,411 59,411 59,411 59,250
# firms 12,049 12,049 12,049 12,049 12,049

Regressions are estimated using the Arellano and Bond (1991) one-step GMM difference estimator for panel data with lagged dependent variables. The dependen
variable is the ratio between the book value of total debt (long- and short-term debt) and the market value of total assets. As explanatory variables, we include one
lag of the dependent variable (TDEBTt−1); PROFIT is estimated as EBIT plus depreciation expenses and provisions (non-cash deductions from earnings) divided by
total assets; GROWTH is growth opportunities and is measured by Tobin's Q; PPE is the ratio between tangible assets (property, plant and equipment) and tota
assets; SIZE is the natural logarithm of sales; RIGHTS measures the protection of property rights; CREDITORS measures creditor rights; and CONC is the fraction o
assets held by the three largest commercial banks in each country. T-statistics are in parentheses. ⁎⁎⁎, ⁎⁎ and ⁎ represent the significance at the 1%, 5% and 10%
levels, respectively.
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absence of government coercion or constraints on the production, distribution, or consumption of goods and services beyond the
extent necessary for citizens to protect and maintain liberty itself. The index comprises ten categories of economic freedom: trade
policy, fiscal burden of government, government intervention in the economy, monetary policy, capital flows and foreign
investment, banking and finance, wages and prices, property rights, regulation, and informal market activity. Results using this
index are not significantly different from those reported using the property rights index.

6. Conclusions

We conclude that bank concentration and institutions affect capital structure and firm-level determinants of leverage in a study
using a panel database of 12,049 firms in 39 countries during the period from 1995 to 2004. Bank market concentration expands
firms' access to long-term debt, as relationship banking serves to mitigate information asymmetries and agency costs between
banks and debtors.

Our results also confirm that the protection of creditor rights facilitates the use of long-term debt by firms; stronger protection
of property rights promotes the issue of equity and reduces leverage ratios. Bank market concentration can substitute for the legal
protection of creditor rights and the tangibility of firms' assets to reduce the agency cost of debt. So, the weaker the protection of
creditors in a country and the more intangible firms' assets, the greater the positive marginal effects of bank concentration on firm
debt. This result implies that bank concentration, the protection of creditor rights, and asset tangibility are alternative mechanisms
for facilitating access to debt for firms.

Finally, we provide arguments to explain the variation across countries in the applicability of the trade-off and pecking
order theories. As bank concentration and institutional country characteristics modify agency costs and information
asymmetries between firms and banks, the firm-level determinants of leverage also vary across countries. Results indicate that
weaker protection of property rights increases the agency cost of external funds, leading to preferences for the use of internal
funds as proposed by the POT, while the TOT propositions are more valid in countries with stronger protection of property
rights.
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