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Financial liberalization and bank risk-taking:
International evidence

Abstract

This paper analyzes the channels through which financial liberalization affects bank risk-
taking in an international sample of 4,333 banks in 83 countries. Our results indicate that
financial liberalization increases bank risk-taking in both developed and developing
countries but through different channels. Financial liberalization promotes stronger bank
competition that increases risk-taking incentives in developed countries, whereas in
developing countries it increases bank risk by expanding opportunities to take risk. Capital
requirements help reduce the negative impact of financial liberalization on financial
stability in both developed and developing countries. However, official supervision and

financial transparency are only effective in developing countries.
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1. Introduction

The literature on financial liberalization and growth generally concludes that
liberalization strengthens financial development and contributes to higher long-run
growth (Henry, 2000; Bekaert et al., 2005)." But the main debate on financial
liberalization focuses on its potential negative effects on financial stability. Financial
liberalization has been considered one of the main causes of the increased frequency
and intensity of banking crises over the last three decades (Demirgiig-Kunt and
Detragiache, 1999; Kaminsky and Reinhart, 1999).

However, the precise channels through which financial liberalization affects bank
stability are not well understood empirically and, to our knowledge, there is no direct
evidence on the channels through which financial liberalization may affect financial
stability. Moreover, empirical evidence on the effects of financial liberalization on
financial stability is inconclusive for several reasons. First, although most theoretical
studies explain a potential negative influence of financial liberalization on stability
through increases in bank competition, there is a current debate on the empirical relation
between bank competition and financial stability (Berger et al., 2009). The traditional
“competition-fragility” view suggests that higher bank competition following
liberalization erodes banks’ charter value and reduces their incentives to behave
prudently (Keeley, 1990; Hellman et al., 2000; Repullo, 2004). However, the
traditional positive association between competition and financial fragility has recently
been challenged by a “competition-stability view”. Under this view, more bank
competition may reduce bank risk if banks charge lower interest rates to borrowers and
diminish their incentives to shift into riskier projects (Boyd and De Nicolo, 2005).
According to this view, increases in bank competition would be a channel through

which liberalization may even increase financial stability.

Second, financial liberalization might affect financial stability through different
channels apart from changes in bank competition. For instance, financial liberalization
may encourage bank risk-taking by expanding opportunities to take risk in foreign
markets or in non-traditional activities. So, even if competition and banks’ incentives to
take risk do not change, banks might take greater risks by getting involved in new
activities (Barth et al., 2004).

" This positive effect is caused through both an improvement in capital allocation and an increase in the
quantity of resources mobilized by improving risk-sharing. A positive effect on growth is found for both
stock market liberalization and bank industry deregulation. Mixed results only are found by research
focusing on capital account openness (see Eichengreen, 2001 for a survey).
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Third, differences in bank regulation, supervision, and institutions across countries may
affect potential changes in bank competition or the ease of taking higher risks following
financial liberalization. These differences across countries may affect not only the
relative importance of each channel but also the final impact of financial liberalization
on bank stability, leading to cross-country heterogeneity. Beck et al. (2013) document a
large cross-country variation in the relationship between bank competition and bank
stability. However, to our knowledge, there are no studies analyzing the channels
through which financial liberalization affects financial stability or cross-country
heterogeneity regarding the relative importance of each channel depending on legal and

institutional characteristics.

We aim to throw some light on these aspects, and specifically address three main
questions in our empirical analysis: 1) the importance of changes in bank competition
versus other channels for explaining the effect of financial liberalization on bank risk-
taking; ii) the relevance of institutions and development in the country for determining
the relative importance of changes in competition as the channel through which
financial liberalization affects bank risk; and iii) the effectiveness of capital
requirements, official supervision, and accounting transparency for counteracting bank
risk-taking promoted by financial liberalization. We use an international sample of a
maximum of 4,333 banks from 83 developed and developing countries over 1991-2007

and a comprehensive dataset of proxies for financial liberalization.

We make several contributions. First, we separate the effects of financial liberalization
on bank risk through changes in bank competition from those taking place through other
alternative channels. We focus on changes in bank competition and do not specifically
analyze empirically what the alternative channels are. We refer to them in general terms

as the expansion of opportunities to take risk.

An empirical test of bank competition as a channel through which financial
liberalization affects bank risk would require considering bank competition as an
explanatory variable of bank risk while controlling for its potential endogeneity and
dependence on financial liberalization. To the best of our knowledge, previous studies
do not control for the simultaneous impact of financial liberalization on both bank
competition and risk. We estimate a model of two simultaneous equations where bank
competition and risk are the dependent variables, and financial liberalization is an
explanatory variable in both equations. This procedure allows us to control for
simultaneity and reverse causality between bank competition and risk, their potential
endogeneity, and a potential joint influence of financial liberalization on both variables.

Moreover, we control for the potential endogeneity of financial liberalization and apply



the generalized-method-of-moments (GMM) dynamic panel estimators in each stage of
the simultaneous equations model. The GMM estimators allow us to control for the
endogeneity of the bank-level variables, bank omitted variables, and to account for

dynamic processes in our dependent variables.

Second, we analyze how the effect of financial liberalization and the channel through
which it operates may differ across countries depending on their economic development
and institutional quality. Because a better institutional environment favors well-
functioning markets and strengthens market discipline, the effect of financial
liberalization on bank risk might be smaller under these conditions. Demirgii¢-Kunt and
Detragiache (1999) provide consistent evidence in a sample of 53 countries. However,
they do not analyze the relative importance of channels affecting bank stability across
countries. Distinguishing the channels through which financial liberalization influences
bank risk may also be an important issue. For instance, if good-quality institutions are
necessary to promote banking competition, they might also increase the importance of

this channel in developed countries.

Third, we analyze the effectiveness of capital regulation, official supervision, and
accounting transparency as instruments for controlling bank risk-taking following
financial liberalization. Moreover, we analyze if the effectiveness of these mechanisms
depends on the channel through which financial liberalization influences bank stability.
Since Basel II, regulators and international institutions, such as the Bank for
International Settlements, the International Monetary Fund, and the World Bank,
highlight the importance of capital regulation, bank supervision, and market discipline
as tools for increasing bank stability. The current financial crisis has reactivated the
debate about the design of these instruments in a scenario of increasing coordination
among countries. As far as we know, there are no studies analyzing how the
effectiveness of these instruments for counteracting bank risk associated with financial
liberalization varies across countries. Such knowledge might provide guidelines for
future international regulation, with policy implications, in terms of cross-country

heterogeneity, for optimal, coordinated international bank regulation.

Finally, we analyze more countries and use more extensive datasets on financial
liberalization than previous studies. We analyze a sample of a maximum of 4,333 banks
in 83 countries over 1991-2007, compared to 53 countries in Demirgiic-Kunt and
Detragiache (1999) and 20 countries in Kaminsky and Reinhart (1999), and compared
to studies that only consider developing countries (Diaz Alejandro, 1985; Prasad et al.,
2003), or focus on a specific developed country (Stiroh and Strahan, 2003; Bertrand et

al., 2007). We can thus provide information on a greater range of institutional



differences to give us a deeper understanding on how the effect of financial
liberalization on bank stability depends on legal, supervisory, and institutional variables.
Moreover, a limitation in empirical studies on financial liberalization has been the lack
of a comprehensive dataset documenting actual policy changes (Abiad et al., 2008). We
check the robustness of the results using three comprehensive data sets on financial
liberalization: the index of financial reforms constructed by Abiad et al. (2008), the
index of financial freedom published by the Heritage Foundation, and the capital
account openness index developed by Chinn and Ito (2008). All these measures vary
annually. We close our analysis before the onset of the global financial crisis in 2007 in
order to consider whether financial liberalization in previous years contributed to the
current financial crisis. Moreover, proxies for financial liberalization during the global
financial crisis might entail more problems of endogeneity and capture better the
intervention policies adopted to solve and contain the crisis than an exogenous measure
of financial liberalization. In the robustness section we analyze the extension of the

analysis period up to 2011 to include the recent global financial crisis.

Our results indicate that financial liberalization increases bank risk-taking in both
developed and developing countries. However, financial liberalization influences bank
risk through different channels in both groups of countries. Increased bank competition
is the main channel in developed countries, but we do not find increases in bank risk
associated with increased bank competition in developing countries. It is the expansion
of bank opportunities for taking risks, rather than increases in competition, that explains
the positive relation between financial liberalization and bank risk in developing

countries.

Our findings also indicate a different effectiveness of capital regulation, official
supervision, and financial transparency for limiting bank risk-taking across countries.
Capital requirements have helped reduce the negative impact of financial liberalization
in both developed and developing countries. However, official supervision and financial
transparency have been effective in developing, but not in developed countries, for
counteracting the bank risk-taking incentives exacerbated by increases in banking
competition. We check the robustness of our results using alternative proxies for bank
risk, bank competition, and financial liberalization, as well as different instruments and

estimation techniques.

The rest of the paper is organized as follows. Section 2 discusses the potential effects of
financial liberalization on bank risk-taking. Section 3 explains the methodology. Section
4 describes the database and variables. Section 5 discusses the empirical results. Finally,

Section 6 concludes.



2. Theoretical background and hypotheses

The literature traditionally assumes that financial liberalization is the main determinant
of banking crises although the channel through which this link is created is less clear
(Demirgiic-Kunt and Detragiache, 1999; Kaminsky and Reinhart, 1999). The theoretical
literature highlights several channels. A set of theoretical literature models the link
between financial liberalization and bank risk through increases in bank competition
following the traditional “competition-fragility” view (Hellman et al., 2000; Repullo,
2004). This view suggests that more bank competition erodes market power, decreases
profit margins and, therefore, reduces banks’ charter value.” From the empirical point of
view, several studies have examined the direct relationship between competition and
bank stability. The results obtained by Levy-Yeyati and Micco (2007) for eight Latin-
American countries indicate how a higher level of competition in their banking sectors
increases bank risk-taking. Using the Lerner index as a proxy for bank market power,
Jiménez et al. (2013), Turk-Ariss (2010) and Agoraki et al. (2011) obtain similar results
for Spain, 60 developing countries, and the transition economies from Central and
Eastern European countries, respectively. Claessens and Laeven (2004) find banking
systems with greater foreign bank entry and fewer entry and activity restrictions to be
more competitive. Thus, if financial liberalization increases bank competition, it would

increase banks’ incentives to take risk.

The link between financial liberalization and fragility through increases in bank
competition, however, has recently been challenged by the “competition-stability” view.
Boyd and De Nicold (2005) suggest that more market power in the loan market may
result in higher bank risk as the higher interest rates charged to loan customers make it
harder to repay loans and exacerbate the moral hazard incentives of borrowers to shift
into riskier projects. Boyd et al. (2006) provide empirical evidence indicating that the
risk of bank insolvency rises in more concentrated markets, and Uhde and Heimeshoff
(2009) show that bank market concentration impacts negatively on financial stability in
the 25 countries of the European Union. Berger et al. (2009) show that the two strands
of the literature need not necessarily yield opposing predictions. If banks enjoy higher
franchise value derived from their market power, they may protect it from the higher
loan risk through more equity capital or other risk-mitigating techniques. They find that,
consistent with the “competition-fragility view”, banks with a higher market power
have less overall risk exposure in a sample of developed countries even though market

power increases loan risk. Martinez-Miera and Repullo (2010) propose a non-linear

? Empirical evidence finding a negative relation between charter value and bank risk-taking is extensive
and, to our knowledge, exists for US banks (Keeley, 1990; Galloway et al., 1997; among others),
Japanese banks (Konishi and Yasuda, 2004), a sample of EU banks (Gropp and Vesala, 2004), and for a
sample of more than 30 countries (Gonzalez, 2005; Berger et al., 2009).
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relationship between competition and bank risk. More competition reduces the risk of
bank failure in very concentrated markets but increases it in very competitive markets.
Recently, Beck et al. (2013) show that the relationship between market power and bank
stability varies across countries depending on bank activity restrictions, systemic
fragility, development of stock markets, generosity of deposit insurance, and systems of

credit information sharing.

The theoretical literature also considers that financial liberalization may influence bank
risk through other channels apart from bank competition. Financial liberalization
usually implies the reduction or removal of controls on international capital movements.
This opens the door for financial intermediaries to take on foreign exchange risk by
raising foreign currency funds on international markets and lending them to local
borrowers. Kaminsky and Reinhart (1999) show how currency crises have often
preceded banking crises. Moreover, the information asymmetries in financial markets
are greater when transactions take place among agents separated by physical and
cultural distances (Stiglitz, 2000). Moreover, relaxing restrictions on banking activities

may increase banks’ opportunities to take risks.’

The existence of opposing theoretical predictions on the relationship between changes
in competition and financial stability prevents us from making unambiguous hypotheses
on the effect of financial liberalization on bank risk-taking. We treat it as an empirical
issue. However, the relative importance across countries of changes in competition for
explaining the consequences of financial liberalization on bank risk is theoretically
clearer. Since La Porta et al. (1997, 1998), a wide body of the literature stresses that
well-functioning markets and financial development rely on contracts and their legal
enforceability. In contrast, weak legal systems and poor institutional infrastructure
impede market functioning (Haselmann and Wachtel, 2010; Levine et al., 2003). If
institutions promote the development of competitive markets, they may also increase
the relevance of changes in bank competition as a determinant of the influence of

financial liberalization on bank risk.

Moreover, the literature on boom-bust cycles and bubbles in asset prices suggests that
the ability of financial liberalization to increase bank risk-taking by expanding
opportunities to undertake riskier investments is higher in less economically and
developed countries (Tornell and Westermmann, 2005). Allen and Gale (2000) show

that financial liberalization may trigger a financial crisis when there is uncertainty about

3 Although relaxing restrictions may also increase opportunities for bank diversification, Flannery (1998)
and Hovakimian and Kane (2000) note that restrictions on bank activities have been viewed by regulators
and academics alike more as a useful tool for reducing bank risk than as a block on opportunities for
diversification.



the future course of credit creation in the economy and the risk-shifting problem leads
investors to push up the prices of risky assets in fixed supply above their fundamental
value, creating a bubble. Tornell and Westermann (2005) argue that these distortions are
more prevalent in emerging markets. Kaminsky and Schmukler (2008) show that
liberalization is followed by large financial cycles in the short run only in emerging
economies whereas institutions improve and financial markets tend to stabilize in the
long run. Demirgiic-Kunt and Detragiache (1999) also find evidence that a weak
institutional environment makes liberalization of bank interest rates more likely to lead

to a banking crisis.

According to these arguments, we expect that financial liberalization has a greater
influence on bank risk through changes in bank competition in economically and
institutionally developed countries. Not only because competitive markets require good-
quality institutions but also because poor-quality institutions increase the ability of
financial liberalization to expand opportunities to undertake riskier investments. Thus,

our hypothesis is:

H.1.: Financial liberalization has a greater influence on bank risk through changes in

bank competition in economically and institutionally developed countries.

Finally, we analyze if the influence of financial liberalization varies across countries
depending on the country’s capital regulatory requirements, official supervision, and
financial transparency. Bank capital has been a particular target of regulation in most
countries and is also one of the first facets of banking to be the focus of international
coordination. Basel II and the new developments of Basel I1I are examples of this. Also
the extent to which supervisors undertake prompt corrective action, restructure and
reorganize troubled banks, and declare a deeply-troubled bank insolvent, can prevent
banks from engaging in excessive risk-taking behavior. Financial transparency affects
the extent to which market discipline exerted by investors controls bank risk-taking and,

consequently, the final impact of financial liberalization on bank risk. 4

We expect the positive (negative) relation between the degree of financial liberalization
and bank risk-taking to be weaker (stronger) on average in countries with stronger
regulatory capital stringency, more powerful official supervision, and better financial
transparency. However, the influence of these mechanisms for controlling potential
negative effects of financial liberalization on bank stability may differ not only in the

stringency of each mechanism across countries but also in their effectiveness for

* Over 100 countries implemented the 1987 Basel I Accord, which regulates bank capital (Barth et al., 2004). The
new Basel II Accord continues to consider bank capital regulation as one of its three pillars (Pillar 1), alongside
official supervision (Pillar 2) and market discipline (Pillar 3).
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counteracting potential negative consequences of financial liberalization depending on
the channel through which financial liberalization modifies bank risk.” We analyze these
questions as an empirical issue and do not make hypotheses about the differences in the
effectiveness of each mechanism depending on the channel through which financial

liberalization affects bank risk.

3. Methodology

Our empirical analysis controls for potential endogeneity and reverse causality between
bank competition and risk. We consider that financial liberalization may affect bank
competition and risk simultaneously and that changes in bank competition may be one
channel, but not the only one, leading to changes in bank risk. This analysis requires a
procedure in two stages controlling for the potential endogeneity of both bank
competition and risk and their potential simultaneous dependence on financial
liberalization. Moreover, we control for simultaneity and reverse causality between

bank competition and risk.

We estimate a model of two simultaneous equations. We regress our proxy for bank
competition on bank risk and variables that capture financial liberalization, controlling
for other relevant factors. We also regress bank risk on bank competition, financial
liberalization, and other variables potentially influencing bank risk-taking. The

structural equations to be estimated are:

LERNER;;, = oo+ a; LERNER. 1+ s ZSCOREy+ a5 LIBERALIZATION,+ oy CONCj+
o5 BANKU';"‘ o6 COUNTRY]H— Qj + A +u; + Eijt

[1]

ZSCORE;; = pot+ p1 ZSCOREj.;+ p> LERNER;+ p3 LIBERALIZATION;+ P
COVERDEP]l‘f' ﬁjBANKm"‘ ﬂé COUNTRY]I+ QJ + j,t +,ui + Eijt

[2]

where 1, j, t refer to the bank, country, and year, respectively. The Lerner index
(LERNER;;) is the proxy variable for bank market power, negatively related with bank
competition. ZSCOREj; is the proxy for bank risk, negatively related with the bank
insolvency probability. LIBERALIZATION; is a vector of alternative financial
liberalization indexes. We include a predetermined variable in each equation: bank

market concentration in country j in year t (CONCj) for the Lerner equation; and

> Delis et al. (2012) show in 14 developed countries that the impact of capital regulation on bank risk is
heterogenous across banks depending on ban, industry, and macroeconomic characteristics.
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deposit insurance coverage in country j in year t (COVERDEP;) for the risk equation.
In both equations, we include additional bank (BANKj;;) and country (COUNTRYj)
control variables following, among others, Corvoisier and Gropp (2002), Demirgiic-
Kunt and Huizinga (2004), Laeven and Levine (2009) or Houston et al. (2010). As
bank-level control variables, we include asset size, revenue growth, overhead costs, and
the share of non-interest income in total bank income. As country-level variables, we
include a dummy variable to classify countries as developed or developing, and to
indicate the development of financial markets, growth in GDP per capita, GDP per
capita, and inflation rate. Finally, 6; is a set of country dummy variables to control for
characteristics that are specific to each country, as long as these are persistent over time.
M 1s a set of time dummy variables to capture any unobserved bank-invariant time
effects not included in the regression. For instance, they control for differences in the
coverage of BankScope over the analysis period as this coverage is more limited in the
early years. ; is a bank-specific effect, which is assumed to be constant for bank i over

t, and & is a white-noise error term.

If financial liberalization promotes bank competition and diminishes bank market
power, we would expect a negative coefficient for a;. The 2SLS approach now allows
us to separate different effects of financial liberalization in the ZSCORE equation. S
would capture how liberalization influences bank risk through changes in market power,
and f; would capture the effects of financial liberalization on bank risk through different

channels apart from changes in market power.

We combine the 2SLS procedure with GMM estimators. We first calculate the predicted
values of LERNER and ZSCORE by estimating two first-stage GMM regressions in
which the observed values of these two variables are the dependent variable. As
independent variables of both regressions we include all the explanatory variables in
models [1] and [2]. The fitted values of LERNER and ZSCORE are then used in the
second stage as independent variables to estimate models [1] and [2]. GMM estimations
in all regressions are specifically designed to address three particular econometric
issues: (i) the presence of unobserved bank-specific effects, eliminated by taking first
differences of the bank-level explanatory variables; (ii) the autoregressive process in the
data regarding the level of bank market power and risk (i.e., the need to use a lagged-
dependent-variables model to capture the dynamic nature of market power and bank risk
taking); and (iii) the likely endogeneity of all bank explanatory variables using lags as
instruments. In particular, we use lags for bank-level variables. We apply the two-step
system-GMM estimator developed by Blundell and Bond (1998) and specify the robust

estimator of the variance-covariance matrix.
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We observe that the above system of equations satisfies the rank and order conditions
for model identification (see Green, 2011). That is, each equation has its own
predetermined variables or instruments, with CONC and the lagged value of Lerner for
the Lerner equation, and with COVERDEP and the lagged value of ZSCORE for the
bank risk equation. Instruments should affect the second-stage variable only through
their effect on the first-stage endogenous variable. As it is always difficult to find
suitable instruments, we motivate the choice of our instruments with economic and
statistical arguments, and carefully check the robustness of the results to alternative
instruments. Bank market concentration has traditionally been used as a proxy for bank
competition and we expect a positive coefficient for it to explain bank market power
(Corvoisier and Gropp, 2002; Fernandez de Guevara et al., 2005). Its suitability as an
instrument also requires that it does not influence bank risk after controlling for bank
market power. Moreover, the banking literature extensively suggests that deposit
insurance coverage increases bank risk by making depositors less likely to enforce
market discipline (Demirgiic-Kunt and Detragiache, 2002; Hovakimian et al. 2003;
Delong and Saunders, 2011). Following these arguments, we expect a negative
coefficient for the deposit insurance coverage to explain the Z-score of banks. Previous

literature does not suggest an influence of deposit insurance coverage on market power.®

In addition to selecting our instruments based on economic arguments, we require them
to pass relevance (correlation with the endogenous variable) and validity (orthogonality
to the residual) conditions. First, we ensure that the first-stage Wald-test for the
instruments is statistically significant, thereby indicating that they are jointly relevant.
Second, we use the Hansen J statistic of over-identifying restrictions, which tests the
overall validity of the instruments. This test confirms the absence of correlation between
the instruments and the error term in our models. We also check for the potential
misspecification of the models examining the hypothesis that there is no second-order
serial correlation in the first-difference residuals (m;). The lack of second-order serial
correlation in the first-differenced errors indicates no evidence of model
misspecification. First-order serial correlation (m;) in the differentiated residuals is

attributable to the first difference of models.

Moreover, we additionally address the likely endogeneity of financial liberalization

using alternative instruments to lags of its observed values. The scarce year-variation of

® We check the robustness of the results to alternative instruments. First, we drop CONC and
COVERDEP from our estimations and use only the lagged value of LERNER and the lagged value of
ZSCORE as instruments in the Lerner and Zscore equations, respectively. Second, we use the country’s
bank entry requirements as an alternative instrument to bank market concentration. Stricter entry
requirements may give rise to greater bank market power and may be a suitable instrument in the Lerner
equation. The results do not change compared to those reported in the paper.
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financial liberalization in some countries may reduce the suitability of these lags as
instruments. We follow Cetorelli and Gambera (2001) using as instruments: i) four
binary variables indicating an English, German, French or Scandinavian legal origin, ii)
the rule of law indicator from the International Country Risk Guide, and iii) the total
country population and real Gross Domestic Product (GDP) as a proxy for market size.
We estimate regressions using these instruments as explanatory variables. The predicted
values of financial liberalization, instead of its observed values, are then used in models
[1] and [2]. Although this procedure controls for potential endogeneity of financial
liberalization, it does not control for reverse causality between market power and
banking stability with financial liberalization. A lower impact would be expected for
financial liberalization if, for instance, financial liberalization measures were
endogenous with respect to the perceived relationship between market power and
banking stability. It is, however, difficult to solve this problem in our worldwide sample
of banks.

We extend the basic model to find if differences in development, institutional quality,
and mechanisms to control bank risk-taking lead to heterogeneity across countries

regarding the effects of financial liberalization on bank risk. The extended model is:

LERNER;; = o9+ a; LERNER;.;+ o, ZSCORE;+ (a3 + a3’ C;,) LIBERALIZATION;+
a4 CONCj+ as BANK i+ a5 COUNTRY;+ 0; + Ac +pi + siji

[3]

ZSCORE;, = o+ B1 ZSCORE.;+ (B2 + B2 C;) LERNER+ (B3 + B3° Cy)
LIBERALIZATION;+ B, COVERDEP;+ B5s BANK;+ Bs COUNTR Yyt 0 + Ay +u; +

Eijt
[4]

Where Cj, is either just one of the country-specific characteristic or a vector containing
all of them. We are interested in a;’, £, and f;’ coefficients that directly gauge the
impact of different country characteristics on the channels through which financial

liberalization affects bank risk.

4. Data and variables

We use several main data sources. Bank-level information comes from the Fitch-IBCA
Ltd. BankScope Database. Whenever available, we use consolidated bank balance-sheet
and income-statement data. We delete any unconsolidated entries of the group to avoid

double counting and only include the unconsolidated data of banks for which this is the
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only type of information available in BankScope. We require a minimum of three banks
in the country for inclusion in our final sample. All data are expressed in US dollars and
in real prices. The proxies for financial liberalization are provided by different
databases. We use the Index of Financial Reforms of Abiad et al. (2008), the Financial
Freedom component of the Index of Economic Freedom from the Heritage Foundation,
and finally, the Kaopen index as measures of financial openness (Chinn and Ito, 2008).
Information on bank market concentration and economic and financial development
comes from Beck and Demirgiic-Kunt (2009). Data on countries’ deposit insurance
coverage come from Demirgiic-Kunt et al. (2005). Information on the growth of GDP
per capita, GDP per capita, and inflation rate are obtained from the International
Financial Statistics of the International Monetary Fund (IMF). We use the Legal Rights
Index provided by the World Bank as an indicator of institutional quality. Country
variables for capital requirements, official supervision, and statement transparency
come from the World Bank’s Bank Regulation and Supervision Database (Barth et al.,
2004).

We begin our sample construction by selecting the 168 countries for which we have
information on, at least, one proxy for financial liberalization. We exclude five
countries because of the lack of data on the variables used as instruments for financial
liberalization (rule of law, legal origin, real GDP or country population). We exclude a
further 60 countries because of the lack of information on their stock market
capitalization, bank concentration or bank entry requirements. Finally, we exclude 11
countries for which we have information on fewer than 20 observations. This selection
process leads us to consider 83 countries. We follow Demirgiic-Kunt et al. (2004) by
limiting our analysis to commercial banks because the regulatory data and theory on
bank risk-taking focuses on incentives of private bank owners and on lending and
deposit bank activities. Thus, we do not include saving, cooperative, real estate or
investment banks. State or customer-owned banks may have different risk-taking
incentives (Esty, 1997; La Porta et al., 2002). Also, focusing on commercial banks
enhances the comparability of banks in our sample since the presence of different kinds
of non-commercial banks is heterogeneous across countries. Finally, we exclude banks
for which we do not have information on our bank-level control variables. This reduces
the sample from the 5,075 commercial banks in 83 countries to a maximum of 4,333

banks in an unbalanced panel database for a period of 17 years (1991-2007).

Appendix A describes how we define the variables used in the empirical analysis and
their sources. Most of the variables are self-explanatory and have been used in other

cross-country studies on bank stability. We therefore only describe in greater detail the
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proxies for our main variables: financial liberalization, bank risk, and bank market

power.
4.1. Financial liberalization

We measure the degree of financial liberalization by several proxies. First, we use the
Financial Reform Index (REFORM) constructed by Abiad et al. (2008). This index
recognizes the multifaceted nature of financial reforms and is an annual aggregation of
financial reforms in seven dimensions: 1) Credit controls and reserve requirements, 2)
Interest rate controls, 3) Entry barriers, 4) State ownership in the banking sector, 5)
Capital account restrictions, 6) Prudential regulations and supervision of the banking
sector, and 7) Securities market policy. Since each of them can take values between 0
and 3 where 0 means fully repressed and 3 fully liberalized, the index of financial
reforms takes values between 0 and 21. Therefore, higher values indicate greater

financial liberalization. Information on this variable is only available until 2005.’

Second, we use the Financial Freedom Index, FREEDOM), one of the ten components
of the Index of Economic Freedom annually published by the Heritage Foundation.
Financial freedom is a measure of the extent of government regulation of financial
services; the extent of state intervention in banks and other financial services; the
difficulty of opening and operating financial services firms (for both domestic and
foreign individuals); and government influence on the allocation of credit. The index
assigns an overall score on a scale of 0 to 100 where 0 means private financial
institutions are prohibited and 100 means that government influence is negligible.

Therefore, higher values of the index indicate greater financial freedom.

Third, we use the Capital Account Openness Index or Kaopen Index (KAOPEN)
developed by Chinn and Ito (2008). This index can be a proxy for both liberalization
and globalization. This index is the first principal component of four IMF variables
reported in the Annual Report on Exchange Arrangements and Exchange Restrictions
(AREAER). These are: (i) variable indicating the presence of multiple exchange rates,
(i) variable indicating restrictions on current account transactions, (iii) variable
indicating restrictions on capital account transactions, and (iv) variable indicating the
requirement to surrender export proceeds. Higher values of this index indicate greater

openness of the country to cross-border capital transactions.

Table 1 reports the average country value of the three proxies for financial liberalization

in our sample. Figure 1 shows their evolution in both developed and developing

7 Estimations are then carried out for the 1991-2005 period using this index, and for the 1991-2007 period
using the other proxies for financial liberalization.
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countries. The three proxies show greater financial liberalization in developed than in
developing countries. There are, however, differences across indexes over time. Only
the Financial Reform Index and the Kaopen Index suggest an average increase in
financial liberalization over time, in both developed and developing countries, although
the increase in the Kaopen Index is less stable over time. The financial freedom index
hardly varies over time and even suggests an average reduction in financial
liberalization from 2002 up to the current financial crisis. These differences in the
proxies for financial liberalization confirm that the robustness of the results to

alternative proxies should be checked.

INSERT TABLE 1 AND FIGURE 1 ABOUT HERE

4.2. Bank risk

We use the ZSCORE as a proxy for bank insolvency risk. This is the return on assets
plus the capital-asset ratio divided by the standard deviation of asset returns.
Specifically, ZSCORE = (ROA+CAR)/SDROA), where ROA is the rate of return on
assets, CAR is the capital-asset ratio, and SDROA is an estimate of the standard
deviation of the rate of return on assets. To calculate the standard deviation of ROA, we
use a six-year moving window including the two previous years and the two subsequent
years and we verify that using four or five years produces very similar results. A higher
Z-score indicates that the bank is more stable because it is inversely related with the
bank’s insolvency probability. Because the Z-score is highly skewed, we use the natural
logarithm of Z-score, which is normally distributed. Laeven and Levine (2009),
Houston et al. (2010), Beck et al. (2013), among others, have recently used the Z-score

as a proxy for bank insolvency risk in cross-country studies.

4.3. Bank competition

We use the Lerner index (LERNER) as a proxy inversely related to bank competition.
The Lerner index has been widely and recently used in the banking sector as an
indicator of the degree of market power (Beck et al., 2013). It defines the difference
between price (interest rate) and marginal cost expressed as a percentage of price. It
assumes that the divergence between product price and marginal cost of production is
the essence of monopoly power. The Lerner index takes O in the case of perfect

competition and 1 under perfect monopoly. We estimate a single indicator of the Lerner
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index using the same procedure as Maudos and Fernandez de Guevara (2004).

Algebraically the Lerner index for each bank i is calculated as follows:

P _Mci
D

LERNER, =

[5]

where the product price p; is the total financial and operating income (interest income +
commission income + fee income + trading income + total operating income) divided
by total assets of bank i. MC; is the marginal cost for bank i of producing an additional
unit of output. The marginal cost is derived from a translog cost function (as explained

in Appendix B).

Table 2 reports descriptive statistics and correlations for financial liberalization, bank-
level, regulatory, supervisory, and institutional variables. It shows high positive
correlations between our three measures of financial liberalization ranging from 0.919
to 0.971, all statistically significant at the one percent level. The table also shows a
negative correlation between the three proxies for financial liberalization and the Lerner
index, indicating that the market power of banks is lower where financial liberalization

is higher. Financial liberalization is, however, positively correlated with the Z-score.

INSERT TABLE 2 ABOUT HERE

5. Empirical results
5.1.  Financial liberalization, bank competition, and risk-taking

We empirically analyze in this section how financial liberalization influences bank
market power and risk. Table 3 reports the 2SLS estimates for the two simultaneous
equations specified in models [1] and [2]. We apply the system-GMM estimator in both
the first and the second stage of the 2SLS procedure. The non-significant values of the
Hansen test confirm the validity of the instruments in all the estimations. The Wald test
in the first stage confirms that the excluded instruments are jointly significant. The
hypothesis of the absence of second-order serial correlation in the first-difference
residuals is not rejected and confirms the consistency of the GMM estimates in all

regressions.

Columns (1) to (3) report the results for the Lerner equation using the three alternative
proxies for financial liberalization. We use the predicted value of ZSCORE obtained
from a first stage where we regress ZSCORE on all explanatory variables in models [1]
and [2]. The coefficients of the three proxies for financial liberalization (REFORM,

17



FREEDOM, and KAOPEN) are negative and statistically significant. This indicates that
financial liberalization reduces bank market power and, therefore, increases banking
competition. The impact of liberalization is also economically important. For instance,
using estimations in column (1), a one-standard deviation increase in the index of
financial reforms (3.08) would cause a decrease in the Lerner index of 15% of its

standard deviation.

The positive and statistically significant coefficients of the lagged dependent variable
(LERNER,) indicate that market power depends on the level of the previous year and
confirm the convenience of using a partial adjustment model to explain the dynamic
nature of market power. Bank concentration has the expected positive and significant
influence on bank market power. Banks’ asset size is negatively associated with bank
market power after controlling for market concentration, although coefficients in
columns (2) and (3) are not statistically significant at conventional levels. Revenue
growth is positively associated with the Lerner index, indicating that a higher growth
rate in total revenue allows banks to increase their market power. The coefficients of
bank overhead costs, non-interest income, and country’s financial development are not
statistically significant for explaining the Lerner index. The inflation rate has a
significant negative coefficient in column (1). Growth in GDP per capita and its natural

logarithm are associated with higher market power of banks in columns (1) to (3).

Columns (4) to (6) report the 2SLS estimates for the bank risk equation. We use the
predicted value of LERNER obtained from a first stage where we regress LERNER on
financial liberalization and all explanatory variables in models [1] and [2]. In this
specification, the coefficient of LERNER captures how financial liberalization impacts
bank risk through changes in bank market power, whereas the coefficients of the proxies
for financial liberalization capture how financial liberalization impacts bank risk

through alternative channels that we associate with expanded opportunities to take risk.

We find positive and statistically significant coefficients for the Lerner index in all the
estimations, showing that a reduction in market power, following financial
liberalization, on average reduces financial stability. This result is consistent with the
“competition-fragility” view, suggesting that more bank competition reduces banks’
charter value and, therefore, their incentives to behave prudently (Keeley, 1990;
Hellman et al., 2000; Repullo, 2004). On the contrary, it is not consistent with the
“competition-stability” view, developed by Boyd and De Nicolo (2005), indicating that
higher bank competition diminishes interest rates charged to firms and reduces
borrowers’ incentives to shift into riskier projects. The impact on bank risk is also

important in economic terms. For instance, using estimations in columns (1) and (4), an
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increase of one standard deviation in the index of financial reforms (3.08) would cause a
decrease in the ZSCORE of 9.9% of its standard deviation through the reduction in bank

market power.

Our three proxies for financial liberalization do not have statistically significant
coefficients after controlling for market power in columns (4) to (6). This indicates that
banking liberalization on average does not increase bank risk-taking through alternative

channels other than increased banking competition.

The positive and statistically significant coefficients of ZSCORE;;.; suggest that bank
risk also follows a partial adjustment model. Deposit insurance coverage has negative
and statistically significant coefficients in all the estimations. This result is consistent
with the extensive evidence suggesting that greater deposit insurance coverage reduces
market discipline enforced by depositors and leads banks to undertake riskier
investments (Demirgiic-Kunt and Detragiache, 2002; Hovakimian et al., 2003). Banks’
asset size has positive coefficients, although they are only statistically significant in
column (4). Revenue growth is negatively associated with ZSCORE, indicating that
banks with higher growth rates in total revenue have a higher insolvency risk. Overhead
costs do not have statistically significant coefficients. Finally, the negative and
significant coefficients of FINAN-DEV, GDPGR, and LOGGDP suggest that greater
development of financial markets, greater economic growth, and higher per capita GDP
in a country are associated with lower bank stability. INFLATION does not have

significant coefficients in any estimation.

INSERT TABLE 3 ABOUT HERE

5.2.  Financial liberalization, economic development, and bank risk-taking

We now examine whether the channel through which financial liberalization impacts
financial stability varies across countries depending on their economic development and
institutional quality. We report in Table 4 the results of the bank risk equation when we
include an interaction of the dummy variable capturing the country’s development
(DEVELOP) with, respectively, LERNER and each proxy for financial liberalization. In
this specification, the coefficients of the interaction terms indicate the difference in the
influence of, respectively, bank market power and financial liberalization in more

developed countries.

The results for the Lerner equation in columns (1) to (3) show differences in the

influence of financial liberalization on bank market power between developed and
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developing  countries. = The negative and  significant  coefficients  of
REFORMxDEVELOP, FREEDOMxDEVELOP, and KAOPENxDEVELOP indicate
that the reduction in bank market power following financial liberalization increases with
economic development. Moreover, the non-significant coefficients of REFORM,
FREEDOM, and KAOPEN suggest that financial liberalization does not have a
significant impact on bank market power in developing countries and only reduces bank
market power in developed countries. These results are consistent with banking
competition being more relevant in developed countries and with the Law and Finance
literature that suggests that competitive markets rely on well-functioning institutions
that also promote economic development. In developing countries, where poorer-quality
institutions do not promote competitive markets, there is less margin for changes in

competition following liberalization.

The results for the risk equation in columns (4) to (6) show differences in the channel
through which financial liberalization influences bank stability. The positive and
significant coefficients of LERNER indicate that the reduction of market power
resulting from financial liberalization in developed countries diminishes financial
stability in these countries. Moreover, the positive and significant coefficients of
LERNERxDEVELOP in columns (4) and (6) suggest that the traditional positive
association between market power and financial stability (the “competition-fragility”
view) is stronger in developed countries. This means that a given change in bank market
power gives rise to a stronger negative impact on bank stability in developed countries.

Coefficients of the remaining bank and country variables are similar to those in Table 3.

These results are consistent with our hypothesis H.1 and indicate that financial
liberalization only reduces bank stability through increases in bank competition in
developed countries: financial liberalization does not change bank market power in
developing countries, and a reduction in market power in developed countries leads to a

greater reduction in bank stability the greater the country’s development.

Moreover, we now find significant negative coefficients for REFORM, FREEDOM,
and KAOPEN in columns (4) to (6). This indicates that financial liberalization reduces
bank stability through channels other than increases in bank competition. The positive
coefficients of the respective interaction terms with DEVELOP suggest that the
importance of these other channels, which we associate with the expansion of
opportunities to take risk more than changes in incentives, disappears in developed

countries.

Our results, therefore, suggest that the channel through which financial liberalization

impacts financial stability differs across countries depending on their economic
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development. In developed countries, financial liberalization reduces financial stability
through increases in bank competition whereas, in developing countries, it reduces
financial stability through expanded opportunities to take risk rather than through

increased bank competition.

INSERT TABLE 4 ABOUT HERE

We check in Table 5 whether the results change when we use a dummy variable for
institutional quality instead of for economic development. We now interact LERNER
and financial liberalization with the index of Legal Rights (LEGALRIGHTS) as a proxy
for the strength of institutions in a country protecting lending. The results confirm the
findings in Table 4. Similar results for DEVELOP and LEGALRIGHTS are consistent
with the Law and Finance literature indicating that economic development relies on
good-quality institutions (La Porta et al., 1997, 1998; Rajan and Zingales, 1998).

INSERT TABLE 5 ABOUT HERE

5.3.  Capital regulation, supervision, financial transparency, and financial

liberalization

We now analyze whether regulatory capital requirements, official supervision, and
financial transparency shape the influence of financial liberalization depending on the
channel through which it impacts bank risk. To address this issue, we sequentially add
each proxy for these variables and their interactions with bank market power and
financial liberalization. Table 6 reports the results for the entire sample of countries and
separately for developed (values 2 and 3 for DEVELOP) and developing countries
(values 0 and 1 for DEVELOP). To save space, we only report results for the variables
of most interest, using the financial reform index as a proxy for financial liberalization.
The results are similar when we use FREEDOM or KAOPEN.

Panel A reports the results for the influence of more stringent capital requirements
(CAPREG). The results for the Lerner equation suggest that financial liberalization only
reduces bank market power in developed countries as the coefficient of REFORM is not

statistically significant in developing countries (column 3).

In the risk equations, the coefficients of LERNER and LERNERXCAPREG are only

statistically significant in developed countries whereas in developing countries only the
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coefficients of REFORM and REFORMxCAPREG are significant. This analysis of sub-
samples confirms the results in Table 4 indicating that financial liberalization impacts
on bank stability through changes in bank market power in developed countries and
through other channels in developing countries. The significant positive coefficient of
LERNER and the negative coefficient of LERNERXCAPREG in column (5) indicate
that capital requirements reduce the negative impact of reductions in bank market power
on financial stability following financial liberalization in developed countries. We even
find a positive effect of financial liberalization on bank stability through a reduction in
bank market power in developed countries whose capital regulatory index is between 7
and 10. The negative coefficient of REFORM and the positive coefficient of
REFORMxCAPREG in column (6) indicate that more stringent capital requirements are
useful for counteracting in developing countries the negative impact of financial
liberalization on bank stability through different channels apart from changes in bank
competition. We even find that financial liberalization may impact positively on bank
stability by expanding opportunities to take risk in developing countries whose capital
regulatory index ranges from 7 to 10. These results confirm the usefulness of more
stringent capital requirements for counteracting bank risk-taking promoted through
different channels by financial liberalization in both developed and developing

countries.

Panel B reports the results for official supervisory power (OFFICIAL). Again,
REFORM does not have a significant negative coefficient in the Lerner equation for
developing countries, i.e., financial liberalization only reduces bank market power in
developed countries. The significant negative coefficients of REFORM and the positive
coefficient of REFORMxOFFICIAL in columns (5) and (6) indicate, respectively, that
stronger official supervision, on average, has helped eliminate in developed countries
and reduce in developing countries the negative impact of financial liberalization on
finan