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Abstract

This paper studies how bank regulatory policies relate to non-financial firms’

capital structure. We first present a model where regulation affects banks’ fund-

ing costs which in turn are transmitted to firms through their cost of debt. The

solution of the model is a simple equation predicting firms’ capital structure to

be sensitive to bank regulatory policies and their interaction with tax rates. In

the absence of taxes, bank regulation affects firms’ financial leverage by chang-

ing their cost of debt and ultimately their value. However, the interaction of

bank regulatory policies and tax rates has the opposite effect due to gains or

losses coming from the interest tax shield. We empirically identify those effects

by comparing firms within multinational corporations hosted in several coun-

tries and consequently exposed to bank regulation at different levels. Our re-

sults show that tighter capital stringency and greater official supervisory power

are negatively associated with firms’ financial leverage while restrictions on

banking activities have a positive effect.
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1 Introduction

The mandate of central banks has expanded considerably. Triggered by the 2008

financial crisis, financial stability is now perceived by many central banks as a goal

on top of price stability (Blinder, Ehrmann, De Haan, and Jansen, 2017). To achieve

the former, several macroprudential instruments were added to the toolboxes of

central bankers and other supervisory authorities, reshaping the bank regulatory

framework across the globe. Barth, Caprio Jr, and Levine (2013a) show that sev-

eral country-level measures for bank regulation and supervision have converged

between 1999 and 2011. For example, requirements to open a bank and regulation

on bank capital have converged in the sense that there is less variation across coun-

tries in the last survey than there is in the first. Nevertheless, the authors point that

bank regulatory and supervisory policies were still diverse across countries in 2011.

The effects on the bank sector of regulatory policies have been extensively stud-

ied (Barth, Lin, Ma, Seade, and Song (2013b); Anginer, Demirguc-Kunt, and Zhu

(2014); Caprio Jr, D’Apice, Ferri, and Puopolo (2014);Demirguc-Kunt, Detragiache,

and Merrouche (2013)). However, there is little evidence of their impact on non-

financial sectors of the economy. In this paper we study how bank regulation and

supervision influence non-financial firms’ capital structure. We focus on multina-

tional groups for our empirical identification strategy. We first present a model of

the multinational corporation’s optimal capital structure. This model considers the

trade-off between tax advantages of debt versus the bankruptcy and agency costs

related to it. On top of this standard capital structure framework, we add the trans-

mission of bank regulatory policies to firms’ cost of debt. Regulation affects banks’

funding and operational costs which may be transmitted to firms via changes in

lending conditions. Our theoretical model provides a simple equation in which we
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can test the impact of regulatory policies on firms’ financial leverage.

Empirical evidence on the impact of bank regulatory policies on firms’ capital

structure is provided for a sample of 377,999 firms hosted in 54 countries and be-

longing to 56,702 multinational corporate groups. Our identification strategy relies

on two aspects of the data. First, firm-level data mitigate endogeneity concerns as

the leverage level of non-financial firms is not likely to be considered by supervisory

authorities when deciding on bank regulation. Second, we mitigate concerns with

omitted variables by exploring variation of bank regulation across establishments of

multinationals at each year. Our dataset allow us to track multinational groups with

ownership information. We include multinational-year fixed effects, effectively con-

trolling for unobservable characteristics that drive demand for debt and could be

correlated to bank regulation.

The results show that one standard deviation higher restrictiveness on banking

activities is associated with 0.75 percentage points higher financial leverage. Ad-

ditionally, one standard deviation tighter capital stringency and greater official su-

pervisory power raise firms’ financial leverage by 0.42 and 0.55 percentage points,

respectively. The results are economically meaningful. Those variables combined

explain 5% of financial leverage in our sample. We find no evidence for an effect of

restrictions on financial conglomerates.

Research on the effects of bank regulation, such as, prudential policies has in-

creased considerably after the 2008 financial crisis. Several authors rely on cross-

country aggregate data to study the relationship between macroprudential policies

and financial indicators. Cerutti, Claessens, and Laeven (2017) introduce a dataset

containing the usage of 12 macroprudential policies in119 countries from 2000 to

2013. Among their findings, borrower-related policies, such as limits on loan-to-

value and debt-to-income ratios are associated with reductions in credit growth and
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house prices. As mentioned, most of the literature focus on the effects of regulation

and supervision on the bank and financial sectors. Two recent exceptions are Ayya-

gari, Beck, and Martinez Peria (2017) who use firm-level data to relate macropruden-

tial policies across 119 countries to firms’ debt growth and Epure, Mihai, Minoiu,

and Peydró (2017) who study the impact of macroprudential tools on household

credit in Romania with loan-level data.

Finally, this paper also builds on the capital structure literature. Many papers

study the determinants of firms’ leverage, both theoretical and empirically. Titman

and Wessels (1988) and more recently, Öztekin (2015) provide an overview of the

different proposed capital structure’s determinants. Besides highlighting bank regu-

lation as another determinant of capital structure we are the first, to our knowledge,

to use variation across firms belonging to a multinational group as an identification

strategy to control for credit demand factors.

The paper proceeds as follows: section 2 presents the model and section 3 ex-

plains the empirical strategy. The data is described in section 4 while the results are

discussed in section 5. Section 6 concludes.

2 Model

In this section we present a model of the optimal capital structure of multination-

als based on Huizinga et al. (2008) who consider tax and non-tax factors in the firms’

decision problem. We extend their model by allowing bank regulation to affect the

cost of debt to firms and consequently their optimal leverage level.
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2.1 Balance sheets and financial leverage

We consider a multinational group operating in n countries composed of n− 1

subsidiaries and the parent firm 1. Each subsidiary has assets Ai and is financed by

external debt Li and the parent firm’s equity Ii. The balance sheet of a subsidiary i

is Ai = Ii + Li. We assume that the parent firm is the sole owner of each subsidiary.

Hence, if Ap, Ep and Lp are, respectively, the assets, equity and debt of the parent

firm, its balance sheet can be stated as Ap + ∑n−1
i=1 Ii = Ep + Lp.

Financial leverage for each establishment of the multinational (λi) is defined as

total non-equity liabilities to total assets, that is, λi = Li/Ai. Let λm be the financial

leverage for the entire multinational corporation, i.e., λm = ∑n
i=1 Li/ ∑n

i=1 Ai. Using

λi for each firm i we can write λm as the weighted average of establishments’ finan-

cial leverage by their respective asset share, i.e., ∑n
i=1 λiρi, where ρi = Ai/ ∑n

i=1 Ai is

the asset share of firm i within the multinational. Adjustments in the capital struc-

ture are assumed to be the result of changes in liabilities rather than assets, that is,

assets are taken as given to firms.

2.2 Costs associated with leverage

We assume that the debt of any subsidiary firm is implicitly or explicitly guaran-

teed by the parent firm. Consequently, the expected cost of bankruptcy associated

with higher leverage is a function of the aggregate leverage of the multinational. We

assume a quadratic expected bankruptcy cost function (Cm) as follows:

Cm =
γ

2
λ2

m

( n

∑
i=1

Ai

)
. (1)

1In the model we consider one establishment per country, so subscripts represent both firms
and their host country. This is not the case in our dataset, since multinationals may own several
companies in one country. This simplification in our model does not change the results.
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We also consider costs at the subsidiary level which are related to incentives that

leverage brings to local managers. For example, high leverage may inhibit over-

spending but it can also lead to unnecessarily risk-averse managers. Let λ∗ be the

optimal leverage ratio when considering only the incentives to local managers. The

cost of deviating from λ∗ is assumed to be quadratic and proportional to the amount

of assets at establishment i as follows:

Ci =
µ

2
(λi − λ∗)2Ai −

µ

2
(λ∗)2Ai, i = 1, ..., n. (2)

Lastly, each establishment has a cost ri associated with the repayment of the debt.

We assume a competitive bank sector in each country implying that banks charge

firms their cost of funding. Banks’ cost of funding is a function of the discount rate

(δi)2 and the set of regulatory instruments (Πi) in the host country. The cost of debt

for establishment i is assumed to be ri = δi(1 + φ′Πi). The parameter vector φ con-

tains the effects of changes in regulatory policies on the cost of funding. Note that,

φ can take positive and negative values, depending on the supervisory measure.

2.3 Optimal leverage

Let VL
m, and VU

m be the multinational’s values when leveraged and completely

unleveraged, respectively, and τi the effective corporate tax rate charged to firm i.

The multinational corporation’s objective is to maximize its value by choosing each

establishment’s debt level taking into account the costs and benefits associated with

2Think of the discount rate representing both the cost of opportunity of not lending to the gov-
ernment and the cost of deposits.
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leverage according to the following equation3:

VL
m = VU

m +
n

∑
i=1

τiLi − φ′
n

∑
i=1

ΠiLi + φ′
n

∑
i=1

τiΠiLi − Cm −
n

∑
i=1

Ci. (3)

The first order conditions with respect to debt are:

τi − φ′Πi + φ′Πiτi − γλm − µ(λi − λ∗) = 0, i = 1, ..., n, (4)

which can be jointly used to derive the optimal leverage ratio for each establishment

as follows:

λi =θ0λ∗ + θ1τi − θ2Πi + θ3

n

∑
j=1

(τi − τj)ρj − θ4

n

∑
j=1

(Πi −Πj)ρj

+ θ2Πiτi + θ4

n

∑
j=1

(Πiτi −Πjτj)ρj, i = 1, ..., n
(5)

where θ0 = µ/(µ + γ), θ1 = 1/(µ + γ), θ2 = φ′/(µ + γ), θ3 = γ/µ(µ + γ), θ4 =

γφ′/µ(µ + γ).

Equation 5 shows that the optimal leverage ratio at all establishments of the

multinational depends on the incentives to local managers (λ∗) balanced by the cost

of bankruptcy (θ0). The second term of the right hand side, θ1τi, is the effect of debt

tax shield. The third term, θ2Πi, is the effect of bank regulation through the cost of

debt. As an example, consider a regulatory measure that increases the cost of debt,

that is, φ > 0. Abstracting from taxes, higher interest payments decrease cash flow

and consequently the value of the firm. In this case, a more stringent regulation

should be negatively associated to leverage. The fourth term reflects the interaction

between the cost of debt and tax payments. Consider again φ > 0, higher interest

3This expression is derived by assuming a constant and positive cash flow, perpetual debt and
the fact that interest payments are tax deductible.
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rates decrease taxable income and, considering this effect alone, increase after-tax

cash flow. Therefore, we should expect the sign of the interaction term to be op-

posite to the main effect of bank regulation. Lastly, the remaining terms reflect the

extra incentive to shift debt that multinationals have, by taking advantage of differ-

ences in tax rate and bank regulation across host countries. In the next section we

build our empirical strategy based on equation 5.

3 Empirical strategy

We are interested in evaluating the impact of bank regulation on firms’ capital

structure. However, a simple regression of leverage on bank regulation might suffer

from omitted variable bias. Firms’ unobservable characteristics could be correlated

with regulatory instruments. The inclusion of firm fixed effects is not enough since

credit demand factors are most likely not constant in time. We mitigate concerns

with omitted variables by exploring variation of bank regulation across establishments

of multinationals at each year. Our dataset allows us to include multinational-year

fixed effects, effectively controlling for unobservable characteristics that drive the

demand for debt4.

The theoretical expression 5 together with multinational-year fixed effects is re-

duced to the following regression equation:

λimc(i)t =β0τc(i)t + β1Πc(i)t + β2Πc(i)tτc(i)t + γXit + αm,t + αc(i) + εit, (6)

where i denotes a firm (either subsidiary or parent), m the multinational (indexed

by the parent firm) and t the year. The subscript c(i) stands for the country where
4Our reasoning depends on the implicit assumption that decisions regarding leverage are taken

at the parent level. Since we only consider parent firms that have controlling power over its sub-
sidiaries (owns at least 50% plus one shares of the subsidiary) this assumption seems valid.
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firm i is hosted. For example, τc(i)t represents the effective tax rate in the country

where firm i is hosted at year t. The dependent variable (λimc(i)t) is the financial

leverage measure of the firm i, belonging to multinational m, hosted in country

c(i) at year t. The vector of bank regulatory instruments implemented in the host

country is represented by Πc(i)t. The model includes multinational-year fixed effects

(αmt). We also add country fixed effects (αc(i)) to account for unobservable country

characteristics. The set of firm-level control variables is Xi,t.

By construction, we do not need to estimate the incentives to shift debt across

establishments from equation 6. The time-varying multinational fixed effects ac-

count for their variation. To see this, consider the term ∑n
j=1(Πi−Πj)ρj which is the

spillover arising from differences in bank regulation across host countries. Adding

multinational-year fixed effects is equivalent to subtracting for each variable the av-

erage across all establishments in a given point in time. For the bank regulation

spillover term, this can written as follows:
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n

∑
j=1

(Πi −Πj)ρj −
1
n

n

∑
k=1

( n

∑
j=1

(Πk −Πj)ρj

)

= Πi

n

∑
j=1
j 6=i

ρj −
n

∑
j=1
j 6=i

Πjρj −
1
n

n

∑
j=1

(
Πj

n

∑
k=1
k 6=j

ρk − (n− 1)ρj

)

= Πi

n

∑
j=1
j 6=i

ρj −
n

∑
j=1
j 6=i

Πjρj −
1
n

(
Πi

[ n

∑
j=1
j 6=i

ρk − (n− 1)ρi

]
+

n

∑
j=1
j 6=i

Πj

[ n

∑
k=1
k 6=j

ρk − (n− 1)ρj

])

=
Πi

n

[
n

n

∑
j=1
j 6=i

ρj −
n

∑
j=1
j 6=i

ρj − (n− 1)ρi

]
− 1

n

n

∑
j=1
j 6=i

[
Πjρj −Πjρj(n− 1) + Πj

n

∑
k=1
k 6=j

ρk

]

=
Πi

n

[
(n− 1)

n

∑
j=1

ρj︸ ︷︷ ︸
=1

]
− 1

n

n

∑
j=1
j 6=i

[
Πj

n

∑
j=1

ρj︸ ︷︷ ︸
=1

]

= Πi −
Πi

n
− 1

n

n

∑
j=1
j 6=i

Πj

= Πi −
1
n

n

∑
j=1

Πj

The last equality is equal to the level of bank regulation at the host country

minus the average across all establishments of the multinational at a given year.

Hence, when we include multinational-year fixed effects the remaining variation of

the debt shift variable is multicollinear to its respective ”domestic” variable. The

result above also holds for the tax and the interaction between tax and regulation

spillover variables. Consequently, equation 6 is both the true empirical counterpart

of our theoretical expression 5 and a robust regression against omitted variable bias.
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4 Data

4.1 Bank regulation

We rely on the efforts of Barth, Caprio Jr, and Levine (2013a) for our measures of

bank regulation. This work introduces the fourth of a series of surveys sponsored

by the World Bank 5. Since our firm level dataset starts in 2007 we can only use

the last two surveys which provide information for 2006 and 2011 across 142 and

125 countries, respectively. The measures track bank regulatory and supervisory

policies with indices that allow comparison across countries.

In the following we describe the five indices that are relevant to our analysis. We

add in parentheses the indices’ numbers from the original dataset for reference:

• Restriction on banking activities (index I.IV): this index captures the extent to

which banks may engage in securities, insurance and real estate activities (higher

values indicate more restrictive). Restrictions on activities imply banks are left

with more resources to lending activities. Holding everything else constant,

a tightening in restrictions on activities should increase credit supply and de-

crease interest rates. In our model this effect is represented by φ < 0. Hence,

the expected sign of the effect on leverage for this variable is positive, that is,

β1 > 0.

• Financial conglomerates restrictiveness (index II.IV): this index tracks restrictions

on banks’ ownership of nonfinancial firms and on non-bank firms owning

banks (higher values indicate more restrictive). Since equity investment in

non-financial firms is restricted, banks have to rely more on debt instruments.

Holding everything else constant, a tightening in restrictions on financial con-

5Previous surveys are described and analyzed in Barth et al. (2001), Barth et al. (2004), Barth et al.
(2008)
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glomerates should increase credit supply and decrease interest rates. In our

model this effect is represented by φ < 0. Hence, the expected sign of the

effect on leverage for this variable is positive, that is, β1 > 0.

• Capital regulatory strigency (index IV.III): this index measures regulatory re-

quirements for the amount of capital banks must hold and the quality of the

same. (higher values indicate greater stringency). Higher capital stringency

implies greater cost of capital. Holding everything else constant, a tighten-

ing in capital strigency should increase interest rates, as funding become more

costly. In our model this effect is represented by φ > 0. Hence, the expected

sign of the effect on leverage for this variable is negative, that is, β1 < 0.

• Official supervisory power (index V.I): this index capture whether the super-

visory authorities have the authority to take specific actions to prevent and

correct problems (higher values indicate greater power). A greater power to

intervene creates costs associated with compliance. Holding everything else

constant, a tightening in official supervisory power should increase interest

rates as banking activities become more costly. In our model this effect is rep-

resented by φ > 0. Hence, the expected sign of the effect on leverage for this

variable is negative, that is, β1 < 0.

We matched the information from the last survey to the firm level data for the

year of 2011 and we use the results from the previous survey for 2007 (Barth et al.,

2008). We interpolate the indices for the years in between.

4.2 Firm level

Firm level data and ownership information are obtained from the Orbis database

compiled by the Bureau Van Dijk. The dataset consist of worldwide accounting and
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ownership information on both private and public owned companies. Ownership is

considered if one firm owns more than 50% of another firm’s shares in a given year.

The latter firm is a subsidiary. If a company owns one or more firms but is itself

owned by another, this firm is called an intermediate firm and for all purposes of

this study is also considered as a subsidiary. A parent firm is the ultimate owner of a

group, that is, a firm that owns one or more companies but none of its shareholders

have more than 50% of its shares. Our definition of ownership is chosen to guarantee

that we are studying parent firms that have full control of their subsidiaries. As

discussed in section 3, this restriction on what constitutes ownership is important

for our identification strategy.

Given that our identification strategy depends on variation of exposure to bank

regulation across firms of a corporate group, we restrict our analysis to multination-

als. Banks, insurance and financial related companies6 and firms in the utility sec-

tor7 are also excluded since their capital structure decisions are constrained by reg-

ulation. When available, we use unconsolidated balance sheet information. When

only consolidated balance sheet is available we keep the observation from firms

that are neither a parent or an intermediate company. This procedure ensures that

we are not double counting and retain most of the observations. We also exclude

firms with zero or negative assets and after constructing the leverage measures, we

exclude observations where leverage is above one or below zero as those are likely

to be erroneous. Moreover, firms with negative net worth are likely to be credit

constrained and therefore not able to choose their capital structure optimally.

6We keep only firms with the Orbis type ”C” identifier.
7Two digit NACE codes from 35 to 39.
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Table 1 - Subsidiary firms’ country distribution

Country 2007 2008 2009 2010 2011 Total

Argentina 14 13 13 13 15 68
Australia 367 570 637 689 766 3,029
Austria 6,933 7,455 7,561 8,099 9,218 39,266
Belgium 7,615 8,211 8,498 8,687 9,052 42,063
Brazil 14 27 22 26 23 112
Bulgaria 454 519 602 664 839 3,078
Canada 22 29 33 26 26 136
Chile 29 29 35 31 28 152
China 1,569 1,839 1,748 643 3,019 8,818
Colombia 345 420 508 564 629 2,466
Croatia 829 944 1,154 1,091 1,054 5,072
Denmark 380 716 772 938 6,261 9,067
Estonia 903 1,441 1,482 1,822 1,922 7,570
Finland 2,079 2,549 2,683 2,825 2,911 13,047
France 20,889 21,247 21,451 22,892 23,968 110,447
Germany 29,464 31,823 33,653 34,759 37,058 166,757
Greece 1,134 1,108 1,144 1,128 995 5,509
Hungary 1,021 964 1,249 1,547 1,504 6,285
Iceland 182 154 249 308 333 1,226
India 182 372 602 689 1,133 2,978
Indonesia 44 43 39 38 33 197
Ireland 2,690 2,619 2,725 2,776 3,005 13,815
Israel 2 10 16 13 20 61
Italy 10,861 11,626 18,629 20,521 21,300 82,937
Japan 236 313 387 739 1,934 3,609
Kuwait 3 3 4 4 3 17
Latvia 531 458 445 1,118 1,322 3,874
Lebanon 2 1 1 1 2 7
Lithuania 403 434 445 670 733 2,685
Luxembourg 850 992 1,392 1,668 1,941 6,843
Malaysia 1,734 1,928 2,423 2,444 2,587 11,116
Malta 64 152 194 244 454 1,108
Mexico 29 34 37 56 75 231
Netherlands 8,587 10,225 12,303 12,541 13,400 57,056
Nigeria 15 14 14 13 13 69
Norway 3,685 4,345 4,469 4,918 5,413 22,830
Peru 56 64 59 48 58 285
Philippines 142 277 328 275 360 1,382
Poland 3,639 4,278 4,898 5,289 5,456 23,560

(Continued)
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Table 1 - Subsidiary firms’ country distribution

Country 2007 2008 2009 2010 2011 Total

Portugal 2,645 3,163 3,424 3,634 3,788 16,654
Romania 2,201 2,167 2,257 2,861 3,752 13,238
Serbia 417 547 1,213 1,276 878 4,331
Singapore 380 408 558 628 500 2,474
Slovenia 288 373 712 1,004 1,011 3,388
Spain 10,458 12,478 12,659 13,126 13,829 62,550
Sweden 8,465 9,728 9,979 10,126 11,884 50,182
Switzerland 34 35 22 26 25 142
Thailand 442 539 644 754 778 3,157
Turkey 158 177 316 378 398 1,427
Ukraine 301 332 488 537 618 2,276
United Kingdom 52,931 50,441 53,820 53,950 53,771 264,913
United States 51 53 55 66 65 290
Uruguay 0 0 1 2 1 4
Viet Nam 0 15 46 53 55 169

Total 186,769 198,702 219,098 229,238 250,216 1,084,023

The final sample consists of 377,999 firms from 2007 to 2011 resulting in 1,084,023

firm-year observations. Each firm belongs to one of the 56,702 multinational groups

in our sample. Table 1 provides information on the amount of firms per host country.

We track firms in 54 countries, consequently, our analysis consists in comparing

differences in bank regulation across those 54 countries.

Summary statistics are shown in table 2. Financial leverage is defined as the ratio

of total non-equity liabilities to total assets. Among the control variables tangibility

is the ratio of fixed assets to total assets. We use the logarithm of fixed assets to proxy

for firm size. Profitability is the ratio of earning before interest, tax, depreciation and

amortization (EBITDA) to total assets. All firm-level controls are winsorized at the

1st and 99th percentile to remove the effect of outliers. Finally, tax rate is taxes and

other mandatory contributions after accounting for deductions and exemptions to

total commercial profit obtained from the World Bank Doing Business indicators.

14



Table 2 - Summary statistics of benchmark panel

Obs. Mean SD Min Med Max

Dependent variable

Financial leverage 1,084,023 0.49 0.34 0.00 0.52 1.00

Bank regulation

Restrictions on banking activities 859,853 5.55 1.85 3.00 5.00 11.00

Financial conglomerates restrictiveness 851,035 5.82 1.27 3.60 5.20 11.60

Capital regulatory stringengy 1,026,610 6.33 1.67 3.00 6.80 10.00

Official supervisory power 761,697 10.40 1.44 5.00 10.40 15.40

Firm characteristics

Tangibility 1,083,655 0.27 0.32 0.00 0.11 1.00

Log of fixed assets 836,733 14.06 3.22 5.55 14.20 21.69

Profitability 581,231 0.09 0.19 -1.33 0.07 0.69

Country controls

Tax rate 1,083,369 0.47 0.13 0.11 0.46 1.07

Notes: The sample period is 2007-2011. The number of observations is 1,084,023. Finan-
cial leverage is trimmed at a maximum value of 1 and a minimum of 0. Firm variables
are winsorized at the 1% to minimize the impact of outliers. See Table A.1 for variable
definitions and sources.

5 Results

Table 3 presents our main results following regression equation 6 from section

3. All regressions are estimated with multinational-year and country fixed effects

and include the tax rate variable and the interaction term between the tax rate and

bank regulation variables. Through columns 1 to 4 we include one bank regulation

index at time, in an attempt to avoid any multicollinearity among indices. Column

5 shows the result for a regression that includes all the indices to check if estimates

from columns 1 to 4 are not biased due to variable omission.
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Table 3 - Regression results, bank regulation and firms’ capital structure
(Dependent variable: financial leverage)

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

Restrictions on banking activities 0.021*** 0.013* 0.018**
(0.003) (0.005) (0.006)

Financial conglomerates restrictiveness 0.025*** 0.016 -0.000
(0.006) (0.008) (0.011)

Capital regulatory stringengy -0.012*** -0.011** -0.012*
(0.002) (0.004) (0.005)

Official supervisory power -0.001 -0.009** -0.010**
(0.002) (0.003) (0.003)

Tax rate 0.235*** 0.343*** -0.175*** -0.101* 0.102 -0.037
(0.038) (0.069) (0.032) (0.039) (0.116) (0.166)

Tax interactions X X X X X X

Firm controls X

Observations 859,199 850,381 1,025,956 761,043 585,468 407,249
Number of Multinationals 53,771 53,429 56,072 54,009 49,031 38,260
R2 0.366 0.367 0.337 0.295 0.329 0.381
Multinational × year fixed effects X X X X X X
Country fixed effects X X X X X X

Notes: The estimates in this table come from estimating equation 6 over the period 2007-2011. Obser-
vations are at the firm-year level. The dependent variable is the ratio of non-equity liabilities to total
assets. In all columns, Firm controls refer to firm variables (Profitability, Tangibility and Log of fixed
assets). Standard errors are reported in parentheses and are clustered at the multinational level. ***
indicates significance at the 1% level, ** at the 5% level and * at the 10% level.
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In regression (1) the estimated coefficient for restriction on banking activities is pos-

itive and statistically significant, as expected. Restrictions on activities force banks

to allocate more of their resources to lending. Enhanced competition on the loan

market decreases interest rates charged to firms which take advantage of better con-

ditions to leverage. The effect is also economically relevant. Consider the average

level of tax rate in our sample and the coefficient of the interaction term between

restriction on banking activities and tax rate, that is, 0.47 and -0.019, respectively. The

effect of an increase in restriction on banking activities by 1.85 (one standard devia-

tion) on leverage is a 0.75 percentage point gain on average. 8 If we would move

a firm from the country with the lowest level of restriction to the most restrictive

country, we would expect leverage to increase by 3.3 percentage points on average.

When considering the joint estimation with other indices in column (5) the effect is

estimated somewhat weaker and with lower statistical significance.

Regression (2) shows that the coefficient of financial conglomerates restrictiveness is

estimated with the expected positive sign and different from zero at the 1% signif-

icance level. However, in regression (5) the effect looses its statistical significance.

Table A.2 shows that the index for restrictions on financial conglomerates is sig-

nificantly correlated with the other three indices. Hence, the result in the second

column is most likely driven by an omitted variable bias. We hypothesize that this

regulatory measure is not likely to be binding in most countries. If that is true, re-

strictions on financial conglomerates would not change banks’ operations and con-

8The standard deviation of restriction on banking activities (1.85) times the estimated main coeffi-
cient for restriction on banking activities (0.021) minus the standard deviation of restriction on banking
activities (1.85) times the estimated coefficient of the interaction term between restriction on banking
activities and tax rate (0.036) times the average of tax rate in our sample (0.47).
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sequently the cost of debt charged to firms would remain unchanged.

The estimated coefficient of capital regulatory stringency in column (3) is negative,

as expected, and statistically significant. In regression (5) the effect of this variable

retains its magnitude. Capital requirements are expected to increase banks’ costs

which in our model yields lower firms’ leverage. To evaluate the economical signif-

icance of this measure, consider again the average level of tax rate in our sample.

The coefficient of the interaction term between capital regulatory stringency and tax

rate is estimated to be 0.018 in column (5). The effect of an increase in the capital

regulatory stringency variable by 1.67 (one standard deviation) on leverage is a de-

crease of 0.42 percentage point on average. A firm moving from the least to the most

stringent country with respect to capital requirements would have a leverage ratio

1.8 percentage points lower on average.

Regression (4) shows that the coefficient of official supervisory power is not statis-

tically different from zero. However, in column (5) the coefficient gains significance

and the sign is as expected. This result is in line with our reasoning that higher

costs of compliance associated to greater supervision power are transmitted to firms

through higher cost of debt. The average effect of an increase in official supervisory

power by 1.44 (one standard deviation) on leverage is a 0.55 percentage point de-

cline, considering again the average level of tax rate in our sample and an estimated

coefficient of the interaction term between this variable and tax rate at 0.011. In our

hypothetical experiment of moving a firm from the lowest to the greatest supervi-

sion power, we expect leverage to be 4.0 percentage points lower on average.

Finally, in regression (6) we add the following firm-level controls: profitability,

tangibility and the log of fixed assets. Those firm specific characteristics are impor-

tant explanatory variables of financial leverage, even within a multinational group.

Moreover, those characteristics could be correlated to the bank regulation measures
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and consequently biasing our estimates. Nevertheless, the results are virtually un-

changed from regression (5). Statistical significance increases for the restriction on

banking activities variable and decreases for the capital regulatory stringency (although

still significant at the 10% level). The magnitude of the estimated coefficients re-

main equal to regression (5) for capital regulatory stringency and official supervisory

power while it increases for restriction on banking activities.

5.1 Extension

Thus far, the analysis was restricted to the impact of four summary indices from

Barth et al. (2013a) on firms’ financial leverage. However, the components of each

summary index may have different effects on leverage. In table 4 we break down

three of the main indices in order to investigate the impact of each of their compo-

nents on leverage.

In regression (1), restriction on bank activities is broken in three variables: restric-

tions on securities activities, restrictions on insurance activities and restrictions on real

estate activities. Restriction on securities appears with a positive sign, implying a

substitution effect to providing loans. Restriction on insurance gets a negative sign,

suggesting complementarity. On the one hand, restrictions on other activities re-

duce banks’ options to lending, implying a positive sign of the estimated coefficient

on leverage. On the other hand, there might be some activities, such as insurance,

that are complementaries services to lending which could reduce the cost of debt

to firms. The coefficient for Restriction on real estate activities is not statistically

different from zero.

Next, we consider the components that form the financial conglomerates restric-

tiveness: restriction on banks owning nonfinancial firms, restriction on nonfinancial firms

owning banks and restriction on financial firms owning banks. Regression (2) shows that
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Table 4 - Bank regulation and firms’ capital structure: extension
(Dependent variable: financial leverage)

Model (1) (2) (3)

Restriction on bank activities

Restrictions on securities activities 0.066***
(0.018)

Restrictions on insurance activities -0.021*
(0.009)

Restrictions on real estate activities -0.007
(0.016)

Financial conglomerates restrictiveness

Bank owning nonfinancial firm 0.006
(0.011)

Nonfinancial firm owning bank 0.028
(0.020)

Financial firm owning bank -0.055
(0.045)

Capital regulation

Overall capital stringency -0.006*
(0.003)

Initial capital stringency -0.006
(0.012)

Tax interactions X X X

Firm controls X X X

Observations 421,440 420,675 479,973
Number of Multinationals 24,425 24,390 27,157
R2 0.302 0.301 0.300
Multinational × year fixed effects X X X
Country fixed effects X X X

Notes: The estimates in this table come from estimating equation 6 over
the period 2007-2011. Observations are at the firm-year level. The de-
pendent variable is the ratio of non-equity liabilities to total assets. In
all columns, Firm controls refer to firm variables (Profitability, Tangibil-
ity and Log of fixed assets). Standard errors are reported in parentheses
and are clustered at the multinational level. *** indicates significance at
the 1% level, ** at the 5% level and * at the 10% level.
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none of the indices are statistically significant different from zero.

In regression (3), we evaluate the two components of the capital regulatory strin-

gency index: overall capital stringency and initial capital stringency. As explained in

Barth, Caprio, and Levine (2001), the former index captures if regulatory capital is

considered simply as an accounting concept or if the requirements actually reflect

market-value risk elements. Initial capital stringency tracks the source of capital and

if the sources are verified by authorities. Not surprisingly, both coefficients are es-

timated with the expected negative sign. However, only the coefficient for overall

capital stringency is statistically different from zero.

6 Conclusion

This paper shows that firms’ capital structure is sensitive to bank regulation,

specifically restrictions on bank activities, capital regulatory policies and the de-

gree of official supervisory power. We propose a simple theoretical model where

changes in regulatory framework impact banks’ cost of providing loans that ulti-

mately are transmitted to firms via their cost of debt. Using data from multination-

als in 54 countries from 2007 to 2011 we are able to identify this transmission channel

since the data allow us to control for unobservable factors on the demand side that

could be correlated to leverage and regulatory policies. Therefore, we use the cross-

country variation in bank regulation across subsidiaries within one multinational to

identify their effects on capital structure.

Overall, our results suggest that firms’ respond to changes in bank regulation.

Consequently, this study points to the importance of bank supervision authorities

to track the real sector when defining policies. Although the effect of most policies

on firms’ leverage has the same direction as intended by the supervisory authorities,
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adverse effects are possible. For instance, our results show that higher restrictions

on bank activities are associated with higher leverage in the nonfinancial sector.

While those restrictions are intended to enhance financial stability, the increase of

overall leverage in the real sector can create risks to stability.

Finally, even though we control for country specific fixed effects in our analysis,

these country characteristics might not be fixed in time. If bank regulation is corre-

lated with time-varying variables at the country level, our results could be biased.

Hence, an interesting extension to our work is to obtain a dataset that would allow

to control for those unobservable characteristics at the country level for each year.
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Table A.1 - Variable definitions and data sources
Variable Definition Source
Financial leverage Ratio of non-equity liabilities to total assets Orbis

Restriction on banking activities Index for the extent to which banks may engage in securi-
ties, insurance and real estate activities(higher values indi-
cate more restrictive)

Barth et al. (2013a)

Financial conglomerates restrictive-
ness

Index for restrictions on banks’ ownership of nonfinancial
firms and on non-bank firms owning banks (higher values
indicate more restrictive)

Barth et al. (2013a)

Capital regulatory stringency Index measuring stringency in capital requirements (higher
values indicate higher stringency)

Barth et al. (2013a)

Official supervisory power Index capturing whether the supervisory authorities have
the authority to take specific actions to prevent and correct
problems (higher values indicate greater power)

Barth et al. (2013a)

Tax rate Taxes and other mandatory contributions after accounting
for deductions and exemptions to total commercial profit

World Bank Doing Business
indicators

Tangibility Ratio of fixed assets to total assets Orbis

Log of fixed assets logarithm of fixed assets Orbis

Profitability Ratio of EBITDA to total assets Orbis
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Table A.2 - Correlation matrix of main regressors

Restrictions on
banking activities

Financial con-
glomerates
restrictiveness

Capital regula-
tory strigengy

Official supervi-
sory power

External gover-
nance

Restrictions on banking
activities

1

Financial conglomer-
ates restrictiveness

0.0323*** 1

Capital regulatory stri-
gengy

0.116*** -0.349*** 1

Official supervisory
power

-0.0299*** 0.236*** -0.265*** 1

External governance 0.00924*** 0.302*** 0.480*** 0.164*** 1

25


	Introduction
	Model
	Balance sheets and financial leverage
	Costs associated with leverage
	Optimal leverage

	Empirical strategy
	Data
	Bank regulation
	Firm level

	Results
	Extension

	Conclusion
	Appendix A

