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l. I ntroduction

The consolidation of financial intermediaries around the globe is fueling an active public
policy debate on the impact of bank consolidation on financia stability.! Unfortunately,
economic theory provides conflicting predictions about the relationship between banking
structure and bank fragility. This paper investigates empirically the impact of banking structure
on financial stability.

Some theoretical arguments and country comparisons suggest that a less concentrated
banking sector with many small banks is more prone to financial crises than a concentrated
banking sector with afew large banks as discussed in Allen and Gale (2000, 2003). First,
proponents of the “concentration-stability” view hold that large banks can diversify better so that
banking systems characterized by afew large banks will be less fragile than banking systems
with many small banks.> Second, concentrated banking systems may enhance profits and
therefore lower bank fragility. High profits provide a*“buffer” against adverse shocks and
increase the franchise value of the bank, reducing incentives for bank owners to take excessive
risk (Hellmann, Murdoch, and Stiglitz, 2000). Third, some hold that afew large banks are easier
to monitor than many small banks, so that corporate control of banks will be more effective and
the risks of contagion less pronounced in a concentrated banking system (Allen and Gale, 2000).
The U.S., with itslarge number of small banks, supports this “concentration-stability” view since
it has had a history of much greater financial instability than the U.K or Canada, where the

banking sector is dominated by afew large banks.

! See Group of Ten (2001), Bank for International Settlements (2001), International Monetary Fund (2001), and
Boyd and Graham (1998, 1991).

2 Models by Diamond (1984), Ramakrishnan and Thakor (1984), Boyd and Prescott (1986), Williamson (1986),
Allen (1990), and others predict economies of scale in intermediation.



An opposing view is that a more concentrated banking structure enhances bank fragility.
First, advocates of the “ concentration-fragility” view note that large banks frequently receive
greater net subsidies than small banks through implicit “too big to fail” policies.® This greater
subsidy for large banks may in turn intensify risk-taking incentives, increasing the fragility of
concentrated banking systems (Boyd and Runkle, 1993 and Mishkin, 1999).* Second,
proponents of the concentration-fragility view would disagree with the proposition that afew
large banks are easier to monitor than many small banks. If sizeis positively correlated with
complexity, then large banks may be more opague than small banks, which would tend to
produce a positive relationship between concentration and fragility. Finally, Boyd and De
Nicolo (2003) stress that banks with greater market power tend to charge higher interest rates to
firms, which induces firms to assume greater risk. To the extent that the concentration is
positively associated with banks enjoying greater market power, the Boyd and De Nicolo (2003)
model predicts a positive relationship between concentration and bank fragility.

Despite the importance of the topic for policymakers and the different theoretical
predictions regarding the impact of banking structure on stability, cross-country empirical
analysis of the relationship between bank structure and fragility is surprisingly limited. For the
United States, Boyd and Runkle (1993) examine 122 bank holding companies. They find that
thereis an inverse relationship between size and the volatility of asset returns, but no evidence

that large banks are less likely to fail. In fact they observe that large banks failed somewhat

% Even in the absence of deposit insurance, banks are prone to excessive risk-taking due to limited liability for their
equity holders and to their high leverage (Stiglitz, 1972).

* Thereis a substantial literature that deals with deposit insurance and its effect on bank decisions. According to this
literature -that includes Merton (1977), Sharpe (1978), Flannery (1989), Kane (1989), and Chan, Greenbaum and
Thakor (1992) — mispriced deposit insurance produces an incentive for insured banks to take risk. |f the regulatory
treatment were the same for insured banks of all sizes, these models would predict no relationship between bank size
and riskiness. Since regulators fear potential macroeconomic consequences of large bank failures, most countries
have implicit “too large to fail” policies which protect all liabilities of very large banks whether they are insured or



more often in the 1971-90 period. They explain this result by showing that larger banks are more
leveraged and less profitable in terms of asset returns.

Although thereis a growing cross-country empirical literature on banking crises, this
literature does not address the issue of banking structure. Earlier work has mostly focused on
identifying (i) the macroeconomic determinants of banking crises (Caprio and Klingebiel, 1996;
Demirguc-Kunt and Detragiache, 1998), (ii) the relationship between banking and currency
crises (Kaminsky and Reinhart, 1999), (iii) the impact of financial liberalization on bank stability
(Demirguc-Kunt and Detragiache, 1999), and (iv) the impact of deposit insurance design on bank
fragility (Demirguc-Kunt and Detragiache, 2003).

This paper studies the impact of bank concentration, bank regulations, and national
institutions on the likelihood of suffering a systemic banking crisis using data on 79 countries
over the period 1980-1997 while controlling for many national characteristics. We believethisis
the first paper to examine the impact of concentration on crises across a broad cross-section of
countries while controlling for differences in regulatory policies, national institutions governing
property rights and economic freedom, the ownership structure of banks, and macroeconomic
and financial conditions. To draw accurate inferences about the independent impact of banking
structure on crises, it isimperative to control for international differences in the generosity of
deposit insurance regimes, capital regulations, restrictions on bank entry, and regulatory
restrictions on bank activities. Furthermore, to assess the impact of concentration on crises, we
need to control for cross-country differences in bank ownership, i.e., the degree to which the

state and foreigners own the country’ s banks. Finally, we control for the overall institutional

not. Thus, largest banks generally receive a greater net subsidy from the government unless they are lessrisky. This
subsidy may in turn increase the risk-taking incentives of the larger banks.



environment governing economic activity as well as the level of economic development,
economic growth, inflation, terms of trade and exchange rate changes, credit growth, etc.

The paper finds that crises are less likely in more concentrated banking systems.
Furthermore, the data indicate that fewer regulatory restrictions on banks — lower barriersto
bank entry and fewer restrictions on bank activities — reduce bank fragility. We also find that
economic freedoms and better institutions in general promote bank stability. Thus, concentration
and competition reduce bank fragility. To the extent that our regulatory and institutional
indicators fully capture the competitive environment, these results suggest that concentration
proxies for something beyond market power. We test whether concentration proxies for better
diversification or easier monitoring. We find no evidence supporting the claim that concentrated
banking systems are easier to monitor and weak evidence that concentrated banking systems are
better diversified. Our results do not seem to be driven by reverse causality and are robust to an
array of sensitivity checks.

Therest of the paper is organized asfollows. Section Il describes the data set and
presents summary statistics. Section 111 explains the methodology used in empirical tests.

Section 1V contains the main results and Section V concludes.

. Data and Summary Statistics

This section describes the variables and the data sources we use in our empirical analysis.
Two variables of particular interest in our study are the crisis variable and the concentration
measure. Table 1 presents these for the countries in our sample. Table 2 contains summary
statistics and correlations of al variables we usein our analysis. The Appendix reports detailed

variable definitions and data sources.



Crisisisadummy variable that takes the value one if the country is going through a
crisis, and zero if it isnot. We define acrisisonly as a systemic crisis episode in which
significant segments of the banking sector become insolvent or illiquid, and cannot continue to
operate without special assistance from the monetary or supervisory authorities. Following
Demirguc-Kunt and Detragiache (2003), we identify and date episodes of banking sector distress
using primarily information from Lindgren, Garciaand Saal (1996) and Caprio and Klingebiel
(1999). Then, these episodes of distress are classified as systemic if emergency measures were
taken to assist the banking system (such as bank holidays, deposit freezes, blanket guarantees to
depositors or other bank creditors), or if large-scale nationalizations took place. Episodes were
aso classified as systemic if non-performing assets reached at least 10 percent of total assets at
the peak of the crisis, or if the cost of the rescue operations was at least 2 percent of GDP.
Multiple crises are allowed, but the years in which banking crises were under way were excluded
from the panel since during a crisis the behavior of some of the explanatory variablesis likely to
be affected by the crisisitself, leading to reverse causality. For the period 1980-1997, the sample
includes al countries covered in the International Financial Statistics, excluding only countries
in transition and those for which data series was mostly incomplete. Thisresultsin 79 countries
and 50 crisis episodes.

Concentration eguals the share of assets of the three largest banks. We compute a
measure of bank concentration using the Bankscope database compiled by Fitch-IBCA, which
reports bank balance sheet datain alarge cross-section of countries beginning in 1988.

However, because the sample of banks covered increased significantly over the sample period,
changes in the measure of concentration may just reflect changesin coverage. To reduce this

potential problem, we average the measure over the period 1988-1997. Asreported in Tables 1



and 2, most countries have concentrated banking systems with a sample mean of 72 percent.
Still, there iswide variation in the sample, with concentration levels ranging from less than 20
percent for the U.S. to 100 percent for many African countries. Simple correlations do not show
asignificant relationship between the crisis dummy and bank concentration, although the signis
negative.

Using this measure of concentration may blur the interpretation of estimation results
since for many observations the crisis date would precede the time period for which we have the
concentration values. However, later in our analysis we also useinitial level of concentration
and focus on crises that occurred after this date. Although this halves the number of
observations and reduces crisis episodes to 20, we confirm our results using this smaller sample.
As an additional robustness test, we test the sensitivity of the results to using a concentration
measure obtained from Barth, Caprio, and Levine's (2001, 2003) survey and analysis of national
regulatory policies.

To estimate the regressions, we adopt the specification in Demirguc-Kunt and
Detragiache (2003). Thus, the control variables are the rate of growth of real GDP, the changein
the external terms of trade, and the rate of inflation, to capture macroeconomic developments
that are likely to affect the quality of bank assets. Short-term real interest rate isincluded to
capture the banks' cost of funds and since increases in interest rates may also affect profitability
through increasing default rates. Bank vulnerability to sudden capital outflows triggered by a
run on the currency and bank exposure to foreign exchange risk are measured by the rate of
exchange rate depreciation and by the ratio of M2 to foreign exchange reserves. Lagged credit
growth is also a control since high rates of credit expansion may finance an asset price bubble

that may cause a crisiswhen it bursts. We also include Demirguc-Kunt and Detragiache’ s index



of moral hazard caused by deposit insurance since they find that it contributes significantly to
financial fragility.> Finally, GDP per capitais used to control for the level of development of the
country, which can proxy for the quality of regulations and the general institutional environment.
Thus, we leave GDP per capita out of the benchmark when we explore the impact of specific
banking regulations or institutional variables.

Simple correlationsin Table 2 suggest that banking crises are more likely in countries
with higher levels of inflation and exchange rate depreciation, and less likely in growing
countries with higher GDP per capita.

In addition to bank concentration, we augment the benchmark specification in Demirguc-
Kunt and Detragiache by using measures of bank regulation and supervision, bank ownership,
measures of the competitiveness of the banking system and the economy in general, and a
summary institutional index. Measures of bank regulation and supervision come from Barth,
Caprio and Levine (2001). The data set is collected through surveys of government officials and
isonly cross-sectiona and refers to the late 1990s, but according to Barth, Caprio and Levine,
these aspects of bank regulation have not seen much change in the last twenty years.

We use four measures of bank regulation and supervision.

Fraction of Entry Denied is the number of entry applications denied as a fraction of the
number of applications received from domestic and foreign entities. Thisis ameasure of entry
restrictions in banking and thus the contestability of the market. To the extent restricted entry

increases bank profits, this variable would be associated with alower rate of fragility. If

® To build an aggregate index of moral hazard Demirguc-K unt and Detragiache (2003) use principal component
analysis of deposit insurance design features. Specifically, they use coinsurance, coverage of foreign currency and
interbank deposits, type of funding, source of funding, management, membership, and the level of explicit coverage
to create thisindex, which increasesin mora hazard. Theindex varies over time since different countries adopted
deposit insurance or revised its design features at different pointsin time.



however, restricted entry breeds inefficiency in the banking market, it could also lead to greater
fragility.

Activity Restrictionsis an indicator of restrictions on banks' ability to engagein
securities, insurance and real estate business and takes on higher values for higher restrictions. If
these restrictions manage to keep banks from entering lines of business that are too risky for
them to adequately evaluate or manage, banking systems with greater restrictions may be more
stable. If however, restrictions prevent firms from diversifying outside their traditional lines of
business, they may increase the fragility of the system.

Required Reservesistheratio of bank assets required to be held as reserves. Banking
systems with higher ratios of required reserves may be more stable since they would have a
greater buffer to absorb liquidity shocks. However, high required reserves are a'so atax on the
banking system leading to lower rates of profits, therefore making them more fragile.

Capital Regulatory Index is a summary measure of capital stringency, and it is given by
the sum of initial capital stringency and overall capital requirements. To the extent book capital
is an accurate measure of bank solvency we expect better capitalized banks to be less fragile.

Table 2 indicates that fraction of entry denied, activity restrictions, and required reserves
are positively and significantly correlated with each other. Capital regulatory index is aso
positively correlated with required reserves but negatively correlated with fraction of entry
denied. The moral hazard index is negatively and significantly correlated with all regulatory
variables except capital regulatory index where the correlation is positive. It isalso interesting
that deposit insurance schemes in concentrated banking systems tend to be designed such that
mora hazard is significantly lower. Among the regulatory variables only activity restrictionsis

significantly correlated —albeit at ten percent - with the crisis dummy, and the sign is positive.



We also control for ownership. If public banks are considered to have government
guarantees, banking systems with alarger share of public banks may be less prone to banking
runs. However, inefficiencies in public banks may also make them more fragile, destabilizing
the system. Indeed, Caprio and Martinez-Peria (2000) and Barth, Caprio and Levine (2001) find
evidence supporting the former argument.

The extent of foreign bank ownership is another important control. To the extent foreign
banks improve domestic banks' efficiency (as found in Claessens, Demirguc-Kunt and Huizinga,
2001), they may also make the system more stable. However, reduction in profits due to higher
competition from foreign banks may also hurt the domestic banks making the system more
fragile. Demirguc-Kunt, Levine and Min (1998) find that alarger foreign bank shareis
associated with alower probability of systemic crisis.

State Ownership and Foreign Ownership are from Barth, Caprio and Levine (2001),
defined as the percentage of banking system’s assets in banks that are 50 percent or more
government or foreign owned. Asin the case of regulatory variables, the assumption is that
ownership of banks does not vary significantly over the years.® Simple correlationsin Table 2
do not reveal significant relationships between bank ownership variables and crisis occurrence.

We also use three additional variables to capture the extent of banking freedoms and
genera economic freedoms and institutional environment.

Banking Freedomis an indicator of relative openness of the banking system.
Specifically, it isacomposite index of whether foreign banks and financial servicesfirms are

able to operate freely, how difficult it isto open domestic banks and other financial services

® We also use state bank data from La Porta, Lopez de Silanes, and Shleifer (LLS, 2002) who report figures on the
percentage of assets of the largest 10 banks owned by the government. For each country there are two data points,
one for 1995, and one referring to public ownership “before the privatizations of the 1990s.” In the regression, we
use the latter figures for the 1980s and the former for the 1990s.
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firms, how heavily regulated the financial system is, the presence of state-owned banks, whether
the government influences alocation of credit, and whether banks are free to provide customers
with insurance and invest in securities. Higher values indicate fewer restrictions on banking
freedoms.

Economic Freedomis an indicator of how a country’s policies rank in terms of providing
economic freedoms. It isacomposite of ten indicators ranking policiesin the areas of trade,
government finances, government interventions, monetary policy, capita flows and foreign
investment, banking and finance, wages and prices, property rights, regulation, and black market
activity. Higher scores indicate polices more conducive to competition and economic freedom.
Both variables are available from the Heritage Foundation and are average values for the 1995-
97 period. To the extent freedoms allow banks to improve efficiency and to engage in different
activities and diversify their risks, we expect increased level of freedoms to reduce fragility.
However, it is also true that greater freedoms allow banks to undertake greater risks, particularly
if the underlying institutional environment and existing regulations and supervision distort risk-
taking incentives. Thus, overall greater freedoms may also lead to greater bank fragility.

KKZ_Composite is an index of the overall level of institutional development constructed
by Kaufman, Kraay and Zoido-Lobaton (1999). The underlying indicators are voice and
accountability, government effectiveness, political stability, regulatory quality, rule of law, and
control of corruption. Thisindex isavailable for 1998. We expect better institutions to lead to
reduced bank fragility, controlling for all other factors. Simple correlations indicate that the
crisis dummy is negatively and significantly correlated with the two freedom indicators and the
institutions variable. Countries with better institutions also tend to have more competitive

banking systems with fewer regulatory restrictions.
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[11.  Methodology

In estimating the crisis model, we follow Demirguc-Kunt and Detragiache (1998, 2003)
and use alogit probability model. Using this model of banking crisis, we can test the hypothesis
that bank concentration and competition has an impact on fragility when other factors are
controlled for.  Thus, we estimate the probability that a systemic crisiswill occur at a particular
time in aparticular country, assuming that this probability is afunction of our explanatory
variables -X(i,t)- discussed above. Let P(i, t) denote adummy variable that takes the value of one
when a banking crisis occurs in country i and timet and a value of zero otherwise. 8 is a vector
of n unknown coefficients and F(B®X(i, t)) is the cumulative probability distribution function
evaluated at @ X(i, t). Then, the log-likelihood function of the model is:

LnL = €r Ciznno{ PAYINFE@X(,0))] + (1-P(0.1)) In[1- FB=X(i,1))]}

In modeling the probability distribution we use the logistic functiona form, which is
commonly used in studying banking difficulties.” We estimate the model with robust standard
errors since there may be heteroskedasticity across different observations. Observations within
each country group may aso be correlated. We also deal with this problem below, by relaxing
the assumption that errors are independent within country observations.

When interpreting the regression results, it isimportant to remember that the estimated
coefficients do not indicate an increase in the probability of acrisis given aone-unit increasein
the corresponding explanatory variables. Instead, the coefficients reflect the effect of achangein
an explanatory variable on In(P(i,t)/(1-P(i,t)). Therefore, the increasein probability depends on
the original probability and thus upon the initial values of al the independent variables and their

coefficients. While the sign of the coefficient does indicate the direction of the change, the
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magnitude depends on the slope of the cumulative distribution function at 3" X(i,t). In other
words, achange in the explanatory variable will have different effects on the probability of a
crisis depending on the country’sinitial crisis probability. Under the logistic specification, if a
country has an extremely high (or low) initial probability of crisis, amargina changein the
independent variables has little effect on its prospects, while the same marginal change has a
greater effect if the country’ s probability of crisisisin an intermediate range.

In the analysis presented below, we investigate the impact of bank concentration variable
and different regul atory, competition, ownership and institutional variables on bank fragility one
at atime. We also analyze if theimpact of concentration is robust to controlling for regulatory
variables and indicators of competition and institutional development and whether there are
significant interactions with concentration and these variables. Finally, we explore the potential
non-linearity of the crisis-concentration relationship, and discuss the robustness of our results to
different definitions of concentration and reverse causality.

V. Results

A. Mainfindings

1. Concentration and crises

The concentration variable enters the regressions negatively and significantly, suggesting
that concentrated banking systems are less vulnerable to banking crises (Table 3). Evaluating the
marginal impact of concentration on the probability of crisis at the mean values for al variables,
we see that a one standard deviation increase in concentration leads to adecrease in crisis

probability of one percent. Since crisis probabilities at any point in time are quite low, with a

" In addition to Demirguc-K unt and Detragiache (1998,1999, 2003) also see Cole and Gunther (1993), Gonzalez-
Hermosillo et . (1997), and Demirguc-Kunt (1989).
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mean value of four percent, thisis a substantial reduction. Thisresult is supportive of the
concentration-stability view, i.e., that concentration fosters a more stable banking system.

Among the control variables, GDP growth and per capita GDP enter negatively, while the
real interest rates enter positively, as suggested by economic theory and earlier empirical studies.
Credit growth is positive, but significant at only ten percent level, which lends weak support to
the argument that credit booms signal future fragility. Confirming the results of Demirguc-Kunt
and Detragiache (2003), moral hazard enters positive and significantly, indicating that deposit
insurance design can have an important impact on fragility, and the result is weaker controlling
for bank concentration. The model aso fits the datawell, classifying 65 percent of all
observations and over 70 percent of crisis observations accurately.®

In column (3) we also add a squared concentration variable to the specification to check
for potential nonlinearitiesin the relationship between concentration and banking crises. When
including the squared term, the concentration variable retains a negative and significant
coefficient at ten percent, while the squared concentration term is positive and insignificant.
Testing for the joint significance of the two variables, we see that together the coefficients are
significantly different from zero at the five percent level. Thisindicates that, although weak, at
very high levels of concentration, thereis an offsetting effect at work where concentrated
banking systems are no longer as stable. Below, we try to understand the nature of this
nonlinearity better. Finaly, the table shows that the concentration result is not sensitive to

excluding GDP per capita from the regression.
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2. Concentration, regulations, and crises

In Table 4, we include indicators of bank regulation to the specification. These
specifications exclude GDP per capitasince it is aso aproxy for the institutional environment.
We have also estimated specifications where we have left out the concentration variable and
included only the regulation supervision variables one at atime. The results on these variables
are virtually unchanged, thus we do not report them for brevity.

The results indicate that tighter entry restrictions and more severe regulatory restrictions
on bank activities boost bank fragility (Table 4). A higher fraction of entry applications denied- a
proxy for tighter entry regulations — leads to higher levels of fragility in the banking system.
Thisis consistent with the argument that restricted entry reduces the efficiency of the banking
system, also making it more vulnerable to external shocks. Similarly, we find that restrictions on
bank activities increase crisis probabilities. Thisresult indicates that overall these restrictions
prevent banks from diversifying outside their traditional business, reducing their ability to limit
the riskiness of their portfolios. The required reserves and capital regulatory index do not enter
with significant coefficients.

The results also indicate that the concentration result is robust to inclusion of regulatory
variables. The overal effect of bank concentration on crisis likelihood is still negative and
significant. In unreported regressions we have aso explored specifications where we have
interacted the concentration variable with these regulatory variables, but the interaction terms did

not enter significantly.

8 In classifying observations, predicted probabilities significantly higher than 4 percent (no of crisis observations
divided by total number of observations which equals the sample mean of the crisis dummy) are classified as crisis
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3. Concentration, ownership, institutions, and crises

In Table 5, we explore the impact of concentration, bank ownership, and the overall
institutional environment variables on bank fragility. We examined each of the ownership and
institutional indicators both with and without concentration included in the regression. Since the
coefficients on the ownership and institutional variables are not significantly different in either
specification, we only report the results of the regressions that include concentration. The first
two columns explore the impact of bank ownership on fragility. While we see a positive impact
of state ownership on bank fragility, this result is not very robust.® Theimpact of foreign
ownership on fragility is negative, but insignificant.

The variables that capture the general openness and competitiveness of the banking
system and the economy, and the composite institutional variable enter with negative and very
significant coefficients.™® Thus countries with greater freedoms in banking and generally more
competitive economic policies are less likely to experience banking crises. Thisisthe case
despite the fact that these policies also tend to reduce entry barriers and are correlated with
reduced levels of bank concentration. Better institutional environment is also associated with a
lower probability of systemic crisis, as expected. The evidence is consistent with theories that
emphasi ze the stabilizing effects of competition (Boyd and De Nicolo, 2003), but inconsistent

with the many models that stress the destabilizing effects from competition.™*

observations and those below 4 percent are classified as no crisis.

® In the specification that excludes bank concentration, state ownership is not significant. Replicating these
regressions using LL S (2002) measure of state bank ownership confirm these findings.

1911 the specification without bank concentration, the economic freedom variable is significant at only ten percent.
1 Boyd and De Nicolo (2003) stress that competition exerts a stabilizing impact on banks because more competitive
banks charge lower interest rates to firms and these lower rates reduce the likelihood of default. This prediction is
consistent with our results. However, Boyd and De Nicolo (2003) use bank concentration as an indicator of bank
competition. Thus, they stress that concentration will exert a destabilizing impact on banks, which isinconsistent
with our results.
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The results on bank concentration are robust to including bank ownership and general
competition and institutional variables. In unreported regressions we also explored whether the
impact of concentration on fragility differsin countries with different levels of freedoms and
institutional development, by including interaction terms in the regressions. None of these
interaction terms were significant, suggesting that bank concentration reduces fragility regardless
of the competition environment or the institutional development of the country.

4. Concentration, regulations, ownership, institutions, and crises

In Table 6, we simultaneously include bank concentration, regulations, ownership, and
institutions. In each specification we enter bank concentration, the index of overall institutional
development, and a measure of regulation. Bank concentration remains significantly, negatively
associated with bank fragility even when controlling for the regulatory variables and overall
institutional development. Indeed, the size of the coefficient on concentration is not substantially
affected by expanding the conditioning information set. In contrast, the regulatory restriction
variables and the overall institutional development indicators exhibit substantial
multicollinearity. Their independent significance is materially weakened in Table 6 when they
areincluded jointly. These results suggest that regulatory approaches to banking are part of the
overall institutional approach to openness, competition, and private property in the economy.

Thus, while regulations and institutions matter for bank fragility, they do not
independently explain banking crises. Bank concentration is different. The evidencein Table 6
suggests that bank concentration is not asimple proxy for regulatory restrictions or national
institutions. Bank concentration enters negatively in the crisis regression when controlling for

regulations and institutions. This constitutes strong evidence for arguments that more
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concentrated banking systems are more stable and is inconsistent with theories that predict more
fragility in more concentrated banking systems.

The findings that (i) concentration lowers fragility and (ii) low competition raises
fragility imply that we need to move beyond a simple “concentration-stability” versus
“concentration-fragility” debate where concentration is viewed as a simple proxy for market
power. If our measures of regulatory restrictions and market openness do a reasonably good job
of measuring the competitiveness of the banking industry, then the finding that concentration
remains negatively associated with the probability of suffering a systemic banking crises, implies
that concentration is measuring “ something else” besides market power. Asdiscussed in Allen
and Gale (2000, 2003), concentrated banking systems may promote greater diversification and it
may be easier to monitor afew large banks than many smaller banks. At the sametime, the
results suggest that competition and contestability promote stability. Thisisinconsistent with
franchise value arguments, but consistent with theories that emphasi ze the benefits of operating
in acompetitive industry and a sound institutional environment (Boyd and De Nicolo, 2003).

5. Why does concentration matter?

Next, we investigate if the results on concentration are due to the ability of banksin
concentrated banking systems to better diversify, or the ease with which regulators and market
participants monitor the riskiness of fewer banks. The argument that banks in more concentrated
systems diversify better assumes concentrated banking systems have larger banks. Thus, in
Table 7, we add to our baseline specification a mean bank size variable defined as the total bank
assets divided by the number of banks.'? As an alternative indicator of bank diversification, we
use adiversification index from Barth et al. (2001) database, which asks whether regulators have

diversification guidelines and whether banks are prohibited from investing abroad.
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Another potential determinant of whether banks can diversify their portfolios effectively
isthe size of the economy. To investigate if banks are able to better diversify in larger
economies, we include level of GDP in the specification.”® Finally, to see if the number of banks
makes a difference in monitoring risks and therefore preventing crises, we also include this
variable. Astheresultsin Table 7 show, none of these additional variables develop significant
coefficients in the regressions, while the concentration coefficient remains negative and
significant. However, the significance level is lower at ten percent when we control for mean
bank size and the size of the economy, suggesting that diversification explanation may have
some merit.

B. Senditivity analyses

In Table 8, we try to better understand how the relationship between concentration and
fragility changes at high levels of bank concentration. In columns (1) to (6) we define ahigh
concentration dummy for different cut-off levels of concentration using 45" to 70™ percentiles,
where the dummy takes the value one at this cut-off value of concentration or higher. Results
indicate that the high concentration dummy is significant between the 50" and 70™ percentiles,
for concentration levels of 77 percent or higher. However, once we hit the 70" percentile, at
concentrations levels of 87 percent or higher, the effect is no longer significant. The loss of
significance may be due to the fact we only have 11 countries with concentration levels of over
87 percent that experienced a crisis, and when the sample becomes very imbalanced with respect
to crisis/non-crisis observations estimation becomes imprecise. In the last column, we estimate a
polynomial, including squared and cubed concentration terms. This does not yield significant

results either. To seeif in addition to the intercept change there is al'so a slope change at high

12 Using the mean bank size of the largest three banks does not change our results,
13 Replacing GDP by M2 to control for the size of the financial system does not change our results significantly.
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concentration levels, we also explored specifications where we included an interaction term of
the concentration variable and high concentration dummy. The coefficient estimate was not
significant.

We conclude that while there is some evidence that the impact of concentration on
stability isless strong at high levels of concentration, thisresult is somewhat sensitive to how we
define high concentration. In sum, our results indicate that the overall effect of concentration on
fragility isnegative a al levels of bank concentration, even after we control for bank regulation
and supervision, differencesin bank ownership, the level of competitiveness in banking and the
economy and general institutional development.

In Table 9, we investigate the sensitivity of our results to the way we define the
concentration variable. We first replicate the regression replacing the concentration variable by
the one obtained from Barth, Caprio and Levine (2001). This measure of concentration, obtained
through surveys of bank regulators, is calculated as the fraction of deposits held by the five
largest commercia banksin each country as of end-1999. We expect this measure not to suffer
from problems of differential coverage in each country since the source is the bank regulators
themselves. Using this different measure of bank concentration, we get very similar results.

There may exist concerns regarding reverse causality. Thiswould be the case if systemic
crises led to lower levels of concentration in the banking system through greater entry or changes
in general competition policies. When we inspect individual crisis cases in our sample, however,
we do not see a significant pattern of reduced concentration after the crisis episodes and the
concentration levels do not vary significantly from year to year.** Nevertheless, we estimate a
specification where we define concentration as the initial level of concentration (1988 or the first

available year) instead of the 1988-97 average. Ascan be seen in column 3 of Table 9, this does
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not change our results significantly, consistent with the observation that concentration does not
vary much over time. This estimation is still subject to problems though, since some of the crisis
episodes have taken place before the date for which we have data for concentration. Thus, we
drop all those crisis episodes, which precede the initial concentration date. This leaves us with
only 20 crisis episodes and less than half of the total number of observations, yet the
concentration variable still remains negative and significant (column 4, Table9). These results
lead us to believe that the negative impact of concentration on banking system fragility is not due
to reverse causality.

So far in the analysis, we have alowed for heteroskedasticity of errors and corrected for
it, but assumed that the errors are independent. However, given that we use apanel dataset, itis
likely that the error terms within individual country observations are correlated with each other.
Table 10, column 1 reports our results relaxing the assumption that within country observations
are independent. Concentration still enters with a negative and significant coefficient. In
column 2, we estimate alogit model with random country effects. Again, the results are not
significantly different.

We also investigate the sensitivity of our results to using aternative samples. In column 3
we exclude from the sample all countries with populations of less than 1 million. Results are not
sensitive to excluding small countries. In column 4, we exclude al African countries since they
tend to have very high bank concentration ratios. We see that our results are not driven by
African observations. In column 5, we exclude all developed countries from the analysis.

Again, we see that concentration significantly reduces fragility also in the sample of developing

14 Also note that the actual crisis period immediately following the crisisis taken out of the estimations.
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countries. Finally, in column 6 we exclude afew outlier observationsin terms of inflation and

interest rates, which leaves the results unchanged.*

V. Conclusions

This paper investigates the impact of bank concentration, bank regulations, bank
ownership, and the overall competitive/institutional environment on banking system fragility.
We use cross-country data on 79 countries and 50 crisis episodes. In concluding, we emphasize
the following findings.

First, bank concentration has a stabilizing effect. Concentrated banking systems are less
likely to experience systemic banking crises, even after controlling for awide array of
macroeconomic, regulatory and institutional factors. Thereis aso some evidence that the
stabilizing effect of bank concentration is weaker at higher levels of concentration, athough this
does not change the fact that the overall impact of concentration on fragility is negative and that
the relationship holds regardless of the quality of bank regulations or the overall
competitive/institutional climate.

Second, entry barriers and activity restrictions have a destabilizing effect on banking
systems. Banking systems where alarger fraction of entry applications are denied, and those
with tighter activity restrictions that limit expansion into different lines of business suffer a
greater likelihood of systemic crisis. The data do not support the view that more competition
induces greater fragility. Quite to the contrary, more competitive banking systems and those
with fewer entry regulations and activity restrictions tend to be more stable.

Finally, we find that countries with better-devel oped institutions and with policies that

promote competition throughout the economy are less likely to suffer from systemic banking

BExcluded observations are Gabon (1993) and Cote d’ Ivoire (1993) because their M 2/reserves values are outliers
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crises. The composite indicator of institutional development always has a negative and
significant sign in the fragility regressions. Moreover, we find that it is difficult to identify the
independent effect of bank regulations and bank policies that promote competition from the
overall institutional environment. Countries with better institutions (property rights, rule of law,
political openness, low corruption, etc.) also tend to be countries with bank regulations and bank
policies that support openness and competition. Thus, while bank regulations and policies that
foster competition and contestability promote bank stability, these regulations and policies
cannot be viewed in isolation from the overall institutional environment.

In sum, we find that (1) concentration lowers fragility and (2) low competition raises
fragility. These results suggest that we need to complicate the simple “ concentration-stability”
versus “concentration-fragility” debate. If our indicators of regulations, bank policies,
ownership, and institutions do a reasonably good job of measuring the competitiveness of the
banking industry then the finding that concentration lowers fragility implies that concentration is
measuring something beyond market power. Wetry to seeif this“something else” isrelated to
diversification or benefits from monitoring only a few large banks. Although we find weak
evidence that big banks are more diversified, future research needs to more completely explain
exactly why bank concentrations is associated with alower likelihood of suffering a systemic

banking crisis.

and Peru (1991) because itsinflation and real interest rate values are outliers.
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Table1l. Bank Concentration and Competition and Banking Crises

GDP per capitaisin constant dollars, averaged over the entire sample period. Crisis period denotes the years in which each
country experienced a systemic banking crisis and the duration of said crisis. Concentration is a measure of concentration in the
banking industry, calculated as the fraction of assets held by the three largest banks in each country, averaged over the sample

period. Sources are in the data appendix.

GDP per capita Crisis Period Concentration
Austrdia 17,913 0.65
Austria 25,785 0.75
Bahrain 9,398 0.93
Belgium 24,442 0.64
Belize 2,996
Benin 362 (1998-90) 1.00
Botswana 2,781 0.94
Burkina Faso 230 (1988-94)
Burundi 186 1.00
Cameroon 790 (1987-93, 1995-98) 0.95
Canada 18,252 0.58
Chile 3,048 (1981-87) 0.49
Colombia 1,802 (1982-85) 0.49
Congo 940 1.00
Coted'lvoire 843 (1988-91) 0.96
Cyprus 9,267 0.88
Denmark 31,049 0.78
Dominican Republic 1,426 0.65
Ecuador 1,516 (1995-97) 0.40
Egypt 905 0.67
El Salvador 1,450 (1989) 0.84
Finland 23,304 (1991-94) 0.85
France 24,227 0.44
Gabon 4,625
Gambia 369
Germany 27,883 0.48
Ghana 356 (1982-89) 0.89
Greece 10,202 0.79
Guatemala 1,415 0.37
Guinea 523 (1993-94)
Guyana 653 (1993-95) 1.00
Honduras 694 0.44
India 313 (1991-97) 0.47
Indonesia 761 (1992-97) 0.44




GDP per capita Crisis Period Concentration

Ireland 13,419 0.74
Israel 13,355 (1983-84) 0.84
Italy 17,041 (1990-95) 0.35
Jamaica 1,539 (1996-97) 0.82
Japan 35,608 (1992-97) 0.24
Jordan 1,646 (1989-90) 0.92
Kenya 336 (1993) 0.74
Korea 6,857 (1997) 0.31
Lesotho 356 1.00
Malawi 154

Malaysia 3,197 (1985-88, 1997) 0.54
Mali 260 (1987-89) 0.91
Mauritania 456 (1984-93)

Mauritius 2,724 0.94
Mexico 3,240 (1982, 1994-97) 0.63
Nepal 179 (1988-97) 0.90
Netherlands 22,976 0.76
New Zealand 15,539 0.77
Niger 245 (1983-97)

Nigeria 251 (1991-95) 0.83
Norway 28,843 (1987-93) 0.85
Panama 2,824 (1988-89) 0.42
Papua New Guinea 1,024 0.87
Peru 2,458 (1983-90) 0.69
Philippines 1,070 (1981-87) 0.49
Portugal 8,904 (1986-89) 0.46
Senegal 562 (1988-91) 0.94
Seychelles 5,719

SierralLeone 260 (1990-97) 1.00
Singapore 20,079 0.71
South Africa 3,680 (1985) 0.77
Sri Lanka 588 (1989-93) 0.86
Swaziland 1,254 (1995) 0.95
Sweden 24,845 (1990-93) 0.89
Switzerland 42,658 0.77
Tanzania 170 (1988-97) 1.00
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GDP per capita Crisis Period Concentration

Thailand 1,886 (1983-87, 1997) 0.54
Togo 366 1.00
Tunisia 1,831 0.63
Turkey 2,451 (1982, 1991, 1994) 0.45
United Kingdom 16,883 0.57
United States 24,459 (1980-92) 0.19
Uruguay 5,037 (1981-85) 0.87
Venezuela 3,558 (1993-97) 0.52
Zambia 464 0.84
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