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Bank profitability and economic growth

Abstract

This paper analyses the effect of bank profitability on economic growth. While policymakers have
shown major concerns for low levels of bank profitability, there are no empirical studies on the
growth effects of bank profitability. To fill this gap, we investigate the impact of bank profitability
on economic growth using a sample of 133 countries during the period 1999-2013 with several
empirical approaches. Our first major conclusion is that a high current level of bank profitability
contributes positively to economic growth. Our second conclusion is that the past level of bank
profitability exerts a negative influence on economic growth leading to the absence of significance
for the overall bank profitability. Hence, the positive impact of bank profitability on economic
growth is short-lived. These findings are robust to a battery of robustness checks, including those

using alternative measures for profitability and growth.
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1 Introduction

The 2008 global financial crisis and steep decrease of interest rates took a toll on bank profitability.
While the financial crisis had already eroded bank profitability in developed countries, persistent
low interest rates have further diminished banks’ profits by reducing bank interest receivables faster
than interest expenditures.

This situation raised a new set of concerns for policymakers. When questioned on July 1,
2016 on how the ECB might use monetary policy to stimulate the Eurozone economy, ECB chief
economist Peter Praet said: “The profitability of the [banking] sector will be a key consideration.”
This declaration put the notion of bank profitability at the heart of central bank concerns, ' implying
somehow that bank profitability contributes to economic growth.

If this is indeed the case, researchers would typically look to two channels through which
bank profitability might affect economic growth: financial stability and bank competition.

The first channel, financial stability, might enhance growth through higher bank profita-
bility, because profitable banks can retain earnings, increase their core capital, offer higher returns
to shareholders, and more easily raise capital on the markets (Flannery and Rangan, 2008). On the
asset side, profitable banks might be more averse to risk as they have more to lose if downside risks
materialize (Keeley, 1990). Profitable banks also have strong incentives to screen loans (Coval and
Thakor, 2005) and monitor borrowers (Holmstrom and Tirole, 1997). Some empirical evidence sug-
gests that greater profitability increases financial stability (e.g., Claeys and Schoors, 2007, for Rus-
sia; Arena, 2008, for Latin America). We also see that profitability is commonly used in predicting
bank distress (e.g. CAMELS ratings), and that greater financial stability fosters economic growth.?

However the view that financial stability enhances growth has been criticized. Ranciére,
Tornell and Westermann (2008) find that countries with occasional financial crises enjoy higher
growth than countries with stable financial systems. Thus, while financial liberalization can increase
the frequency of crises, it also fosters financial development and contributes to growth. Thus, we
cannot say for certain that bank profitability is positive for economic growth by fostering financial

stability.

! The president of the Dutch central bank, Klaas Knot, observed: “The low interest rates (...) put pressure on banks’
profitability” (October 4, 2016). ECB executive board member Yves Mersch noted that banks that cannot withstand
temporary strains on their earnings may have bigger questions to answer about their future viability as businesses (Oc-
tober 3, 2016).

2 See Kupiec and Ramirez (2013) and Atkinson, Luttrell and Rosenblum (2013) on the costs to economic growth asso-
ciated with financial crises.
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Looking at the second channel, competition in the banking sector, we see that low compe-
tition in the banking industry increases bank profits (e.g. Goddard, Molyneux and Wilson, 2004),
but raises financing obstacles for firms (Beck, Demirgii¢-Kunt and Maksimovic, 2004). High com-
petition, on the other hand, alleviates credit constraints (Love and Peria, 2015; Ryan, O’Toole and
McCann, 2014). If high bank profitability results from a lack of competition, it may reduce access
to credit and depress growth (e.g. Cetorelli and Gambera, 2001; Claessens and Laeven, 2005).

Some researchers argue that low bank competition fosters access to credit. The information
hypothesis of Petersen and Rajan (1994) asserts that banks are more likely to extend credit if they
are better able to gather information on borrowers. In a concentrated credit market, Petersen and
Rajan (1995) further show that creditors are more likely to fund credit-constrained firms as they can
internalize the benefits of lending to firms. Boot and Thakor (2000) confirm that an increase in
competition increases small-business lending. In line with this view, Fungacova, Shamshur and
Weill (2017) provide empirical evidence that lower bank competition reduces the cost of credit for
borrowing firms, thereby favouring access to credit.

In any case, the influence of bank profitability on economic growth remains an open ques-
tion — a question somewhat surprisingly never empirically investigated in the literature. To fill this
gap, we examine the causal effect of bank profitability on economic growth by performing a cross-
country analysis on a sample of 133 countries over the period 1999 to 2013. We provide preliminary
estimates with OLS, panel fixed-effects and instrumental-variables regressions. We then perform
dynamic panel GMM estimations in line with Beck and Levine (2004) and Arcand, Berkes and
Panizza (2015).

We enter this analysis aware that the dynamics of bank profitability might affect the results.
In their analysis of 100 past banking crises, for example, Reinhart and Rogoff (2014) uncover a
regular pattern of high-leverage in banks and rapid lending growth that create an asset bubble and
eventual financial crisis. The situation, therefore, could arise where the influence of bank profita-
bility on economic growth is positive in the short term, but turns negative as time goes by. Conse-
quently, we assess the influence of the dynamics of bank profitability by performing estimations
that jointly include past and current levels of profitability.

Two main results emerge. First, the current level of bank profitability positively affects
economic growth. This effect is robust across estimations. Our baseline model provides an effect of
0.331, i.e. a 1% increase in bank return-on-assets generates an additional 0.331% of growth over
three years. Second, the impact of the past level of profitability on economic growth turns to be

negative when the dynamics of bank profitability are included. Overall, integrating both the current
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and past level of bank profits leads to a similar global effect (around 0.3%) that falls short of being
significant in most specifications.

This study therefore contributes substantially to the literature on bank profitability. It com-
plements the extensive literature assessing the potential variables influencing bank profitability
(Goddard, Molyneux and Wilson, 2004; Garcia-Herrero, Gavila and Santabarbara, 2009; Lee and
Hsieh, 2013; Chronopoulos et al., 2015), as well as the strand of literature focusing on the dynamics
of bank profitability over the business cycle (Albertazzi and Gambacorta, 2009; Bolt et al., 2012).
Here, we investigate the consequences of banking profitability and provide evidence on its impact
on economic growth, adding a new perspective to the literature on the finance-growth nexus. This
vast literature summarized by Levine (2005), who has identified the beneficial (albeit non-mono-
tonic) role of bank-supplied credit on growth (Arcand, Berkes and Panizza, 2015).

The normative implications of our work are especially relevant for monetary authorities
and policymakers seeking to promote economic growth. A finding that bank profitability positively
affects economic growth would confirm the major importance of fostering bank profitability, and
conversely, finding a negative impact would imply that that increased bank profitability harms eco-
nomic growth. If the latter is true, pro-growth authorities should not dwell on promoting bank prof-
itability.

The remainder of the paper is as follows. Section 2 presents recent trends in bank profita-
bility and economic growth. Section 3 details the methodology and the data. Section 4 reports the

estimations. Section 5 provides concluding remarks.

2 Trends in bank profitability

In this section, we examine recent trends in bank profitability, providing a first glance at the rela-
tionship between bank profitability and economic growth. Our data on economic growth are taken
from the World Bank’s World Development Indicators Database. The data on bank profitability are
from the World Bank Group’s Global Financial Development Database (GFDD). We concentrate
on the period from 1999 to 2013, the period during which bank profitability are available. In ac-
cordance with earlier studies, we ignore yearly data and use three-year averages to smooth business
cycle fluctuations (e.g. Beck and Levine, 2004).

Panel A in Table 1 provides raw statistics on banks’ return-on-assets (ROA) from 1999 to
2013. The mean ROA is 1.66% worldwide for the period overall. While relatively low in the late
1990s at around 1.54%, it rose in the early 2000s and reached 2.04% for the period 2005-2007. The
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financial crisis dented bank profitability, which fell to 1.12% before recovering to 1.64% in 2010—
2013. While this is below the pre-crisis level, it is substantially higher than in the late 1990s and
close to the mean. A Kruskal-Wallis equality-of-population rank test confirms that differences are
significant between the years. There is also a widespread distribution of bank returns across coun-
tries. While the standard deviation is relatively high (2.86%) for the full period, it is much lower
before the financial crisis when banks in most countries enjoyed positive returns.

We draw two conclusions from these raw statistics. First, bank profits skyrocketed in the
early 2000s, peaking just before the subprime crisis. Bank returns also recovered to average levels
after the crisis, and were actually higher than in the late 1990s. This finding contradicts the popular
mantra of recent times that bank profits have been consistently low. Second, profitability varies
considerably across countries, with banks in emerging countries typically showing the highest re-
turns.

We now put banks’ profits and GDP growth side by side. Figure 1 displays the relation
between banks’ profits and economic growth per capita in our sample with the highest and lowest
percentiles removed. We find a positive relation between banks’ ROA and growth. On average, a
1% increase in banks’ ROA 1is associated with a 0.27% increase in GDP growth.

We decompose this relationship in panel B of Table 1, sorting countries according to their
banks’ ROA and apportioning countries to quintiles. We provide the corresponding GDP growth
per capita for each quintile to gauge how ROA and GDP growth are related, and employ a Kruskal-
Wallis equality-of-population rank statistic to test differences across groups.

When considering figures for the full period, the key finding is the positive relation be-
tween bank profitability and growth. The median GDP growth goes from 1.21% in countries with
the lowest level of bank profitability to 2.85% in countries where banks reap the highest profits.
This non-linear relation shows a sharp increase in economic growth between the countries having
the 20% least-performing banks and the next quintile. The second quintile exhibits a median growth
at 2.51% and the relation is then flattened. Countries in the fourth quintile have the highest growth
at 2.91%. Overall, differences across groups are substantial and significant.

This relationship is not constant over time, but strongly affected by the global financial
crisis. In the pre-crisis period, GDP growth for all countries is especially high and the positive rela-
tion with bank profits vanishes.? Countries with the least profitable banks generate an economic

growth of 3.94% during 20052007, while countries with more profitable banks generate a growth

3 While the mean GDP growth across countries is at 3.90% in the period 2005-2007, it is at 2.12% for the other periods.
The difference is significant (p<0.01).
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between 3.02% and 4%. Differences among groups are not significant. The 2005-2007 period seems
pivotal as the positive relation between bank profits and GDP growth is strong and significant in the
post-crisis period. Only countries with the worst performing banks display negative growth, and
GDP growth progressively increases along with bank profits. Countries with the most profitable
banks surpass all the other groups with an economic growth of 3.13%. This pattern is similar, even
if less distinct, in the 2010-2013 period, when most countries recovered from the crisis.

Panel C more thoroughly considers the role of banking crisis on the correlation between
GDP growth and bank profits. We use the banking crisis indicator provided by GFDD to separate
years with banking crisis from those without banking crisis. For all periods, the correlation between
banks’ ROA and GDP growth per capita is 12.68% and highly significant. The correlation between
bank profits and economic growth falls to 3.86% in the pre-crisis period and becomes non-signifi-
cant. During a banking crisis, the correlation between bank profits and economic growth rises to
22.07%. It reaches 28.86% in the post-crisis period. Hence, the correlation between banks’ ROA
and GDP growth per capita is much higher during and after the banking crisis than before.

Two key results emerge when relating statistics on bank profits and economic growth. First,
this general relationship is positive. Higher levels of bank profits correlate with higher levels of
GDP growth over the full period. Second, this positive relationship is higher in the wake of the crisis
and during the recovery period.

While these figures give weight to the view that banking profitability is beneficial to eco-
nomic growth, especially during a recovery, one can hardly draw conclusions from these correla-
tions. As they likely suffer from severe endogeneity issues, it is important to control for omitted
determinants and tackle the issue of reverse causality — especially in light of the evidence of eco-
nomic growth impacting bank profits (e.g. Demirgiic-Kunt and Huizinga, 1999). We now build a

methodology that considers these elements and helps to identify this relationship.

3  Empirical strategy

In this section, we present our empirical strategy to estimate the impact of bank profitability on

economic growth. We first present the data and variables used and then the methodology employed.
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3.1 Data and variables

The main sources of data are the 2015 edition of the World Bank Group’s GFDD and the World
Bank’s World Development Indicators Database. The explained variable is the real GDP per capita
growth. It is defined as the annual variation of GDP per capita based on the measurement of GDP
per capita in constant 2005 US dollars.

To capture bank profits, we use banks’ return-on-assets (ROA). Banks’ return-on-assets is
a standard indicator of bank profitability in the literature (Garcia-Herrero, Gavila and Santabarbara,
2009; Bolt et al., 2012). We employ the return-on-assets before tax to avoid the impact of cross-
country differences in taxation. The indicator is computed with underlying bank-by-bank unconsol-
idated data from Bankscope. In the regressions, we winsorize the variable at the 1% level to avoid
the influence of outliers. Banking data are only available from 1999, the starting year of our analysis.

We model economic growth as a function of five additional components that are standard
in the finance and growth literature (e.g. Arcand, Berkes and Panizza, 2015). To control for initial
conditions, we employ the initial level of GDP defined as the first value of GDP per capita at market
prices in constant 2005 US dollars (/nitial GDP). We account for human capital with the variable
Education that measures the number of years of schooling for population aged 25 and over, obtain-
ing the data from Barro and Lee database.* We control for inflation computed from the annual var-
iation in the consumer price index (ACPI). We drop observations below -10% to skip outliers. In

the regressions, we set negative observations to zero and then apply the inverse hyperbolic sine

transformation, Inflation = In(ACPI + VACPIZ + 1). We consider country openness with trade
in percentage of GDP (Openness). Last, we control for government size with Government Expend-
itures defined as the percentage in GDP of the general government final consumption expenditures.
As in the studies of Beck and Levine (2004) and Arcand, Berkes and Panizza (2015), we use logs
of all control variables.

We next assess the role of banking crisis and bank riskiness. Our dummy variable Banking
Crisis from the GFDD takes a value of one for each year in which a banking crisis occurs. To control
for bank risks, we use two aggregated indicators of risks provided by the GFDD database. We first
use the Z-scores of banks, which compare the capital buffer available to banks (equity and return-

on-assets) to the volatility of those returns. This indicator is widely used in the literature to capture

4 http://www.barrolee.com/

10
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the probability of default of banks (e.g. Laeven and Levine, 2009). We also use the ratio of banks’
non-performing loans to gross loans (NPL) to capture credit risk.

Last, we examine the roles of monetary policy, banking development, economic develop-
ment and institutional development. We detail the corresponding variables in each subsection. Ap-
pendix A provides a list of the variables along with their definition and source. Table 2 presents
descriptive statistics for all the variables.

Taking the restrictions set by the different data sources, we end up with a panel of 132
countries over the period of 1999 to 2013. Appendix C gives a list of the countries included in the

analysis.

3.2  Methodology

To assess the impact of bank profits on economic growth, we estimate the following growth model:

K
Yie = ot a1.Yie—1 + 1. ROA; ¢ + 2. ROA; ¢4 + Z Y- Controlsy ;+ + & ¢, (1)
k=1

where y stands for GDP growth per capita and ROA for banks’ return-on-assets. Countries are in-
dexed with 7 and years with ¢. In accordance with former literature, we do not consider yearly data,
but split the full period into three-year periods to smooth business-cycle fluctuations. Our dataset
spans 1999 to 2013, which allows us to consider five successive three-year periods.

The baseline model includes the five control variables detailed in the previous subsection:
Initial GDP, Education, Inflation, Openness and Government Expenditures. In the first set of
estimations, we only consider ROA;;. We next add ROA;; to account for the potential dynamics
in bank profitability.

To be more explicit, when explaining, say, economic growth for the year 2017, ROA;in-
dicates the impact of the current level of bank profitability, defined as the mean bank profitability
for 2015, 2016 and 2017. In contrast, ROA;; indicates on the impact of the past level of bank
profitability, defined as the mean bank profitability for 2012, 2013 and 2014.

We estimate the equation (1) with four alternative approaches, which progressively account
for potential econometric flaws.

Following Beck and Levine (2004) and Arcand, Berkes and Panizza (2015), we start our

analysis with a cross-country OLS regression. OLS regressions are not only useful in describing the

1"
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data but also in providing a first (biased) estimate of the coefficients. Error terms of the OLS are
most likely to be correlated with the regressors for three reasons: an omitted variable bias, a potential
reverse causality and a dynamic regressor, y:-.

Our first step to tackle these issues is to perform a panel fixed-effects (FE) regression. Panel
fixed-effects regression resolves the omitted variable bias, but not the problems of reverse causality
or a dynamic regressor.

We move a step further with an instrumental variables (IV) estimation, using the Lerner
index in the banking industry to instrument ROA. The Lerner index is a potentially valuable instru-
ment as bank competition has a direct impact on bank profitability (e.g. Goddard, Molyneux and
Wilson, 2004), but it is unlikely to be correlated with the other regressors or to affect GDP growth
per capita directly. Appendix B provides first-stage regressions and the usual tests on the validity of
this instrument. While an IV panel FE model resolves the problem of omitted variable bias and
reverse causality, it does not tackle the issue created by a dynamic regressor.

Our final step, therefore, is to obtain valid estimates is to use a system GMM model with
first-differencing, following Arellano and Bond (1991) and Blundell and Bond (1998). We briefly
introduce GMM estimators below and refer to Roodman (2006) for a more extensive discussion.
GMM estimators are designed for panel data analysis following a dynamic process, with fixed in-
dividual effects, endogenous, predicted and exogenous regressors, serial correlation and heterosce-
dasticity within individuals and uncorrelated disturbances across individuals. They are also robust
to a panel with a small number of time periods and many individuals (“small T, large N*). GMM
estimators use the lags of the variables as instruments. We use all the lags available starting with
the second lags for endogenous variables and the first lags for predetermined variables. All current
variables except Education are defined as endogenous. Education and the lagged variables are de-
fined as predetermined. Yearly fixed-effects are defined as exogenous. We compute robust standard

errors using Windmeijer (2005) finite sample correction.

4 Results

This section presents the results. We first concentrate on the main estimations, including both the
current and the lagged level of bank profits. In the next subsection, we assess the roles of bank risk
and banking crises. The third subsection breaks down into assessment of the roles of monetary pol-
icy and financial development, the roles of economic development and institutions, and finally some

robustness tests.

12
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4.1 Baseline results

Table 3 displays the estimations considering the current level of ROA as our key explaining varia-
ble. The different columns provide OLS, Panel FE, IV Panel FE and System GMM estimations. The
key finding is the significantly positive coefficient of ROA in all estimations, supporting the view
that bank profitability enhances economic growth.

The OLS model provides a lower bound of 0.151%, while Panel FE yields a coefficient of
0.375% and the IV regression gives an upper bound of 0.778%. System GMM provides reliable
estimates in between OLS and Panel FE estimates, at 0.331%.° In other words, an increase of the
ROA of 1 percent leads to an increase of 0.331% of economic growth over a period of three years.
Models are correctly specified with significant F-statistics and Chi®. For IV Panel FE and System
GMM, there is no evidence of over-identification with non-significant Hansen statistic. As it should
be for System GMM estimations, the first difference of errors is only auto-correlated at the first
order. Regarding the other explanatory variables, we observe that past level of GDP growth posi-
tively contributes to the current level of growth and government expenditures exert a negative im-
pact on growth.

We next consider the dynamics of bank profitability and redo the System GMM estimations
by including the past level of banks’ return-on-assets (ROA:.;). Panel FE models do not correct for
autocorrelation in the error-term, especially in panels with few periods and many individuals, and
thus are ill-suited for dynamic models. Thus, we rely on the estimates provided by the System
GMM, which do account for these issues. The results are displayed in the last column of Table 3.

We observe a significantly positive coefficient for ROA in all models, confirming the pos-
itive impact of the current level of bank profitability on economic growth. We also find a negative
and significant coefficient for ROA:.1, supporting the view that the past level of bank profitability
is detrimental for economic growth.

In this specification, we observe a coefficient of ROA that is more than twice its size in
comparison with the previous specification. An increase of 1 percent in the current level of bank
profitability leads to an additional economic growth of 0.715%. However, this effect is tempered by
the negative impact of the past level of bank profitability. An increase of 1 percent in the past level
of bank profitability leads to a decrease of 0.351% in current economic growth. These results sug-
gest that the impact of bank profitability on economic growth follows a dynamic pattern in line with

the results of Reinhart and Rogoft (2014).

5> More reliable System GMM estimates likely lie between biased OLS and Panel FE estimates (Roodman, 2009).

13
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A crucial concern is the overall impact of bank profitability on economic growth. We com-
pute and test the cumulated effect of current and past levels of bank profits. Results are reported at
the bottom of Table 4. Two results emerge from the System GMM estimates. First, the size of the
cumulated effect of both ROA and ROA.; has the same order of magnitude as the coefficient reported
in column (4) with a value of 0.364. Hence, the overall effect of bank profitability when including
the past and the current levels of bank profitability is close to our previous estimation with only the
current level of bank profitability. Second, the sum of the two coefficients is not significant. There-
fore, the overall effect of bank profitability on economic growth is not significant when the model
accounts for both current and past levels of bank profitability. This finding suggests bank profita-
bility may contribute to both the upward and downward parts of the business cycle. Its effect on
medium-term growth, i.e. a period of six years, turns to be non-significant.®

Thus, our estimations lead to two main conclusions. First, bank profitability helps foster
economic growth. We find evidence that the current level of bank profitability is positively associ-
ated with greater economic growth. Second, when considering the dynamics of bank profitability
by considering jointly the impact of the past and current levels of bank profitability, we observe no
significant impact of bank profitability on economic growth. The significantly positive impact of

the current level is offset by the significantly negative impact of the past level.

4.2  Interactions with country-level variables

Our main estimations indicate that bank profitability exerts a positive impact on economic growth,
but one that is non-significant over the long term.

We can investigate whether this relation is influenced by the economic and institutional
framework of the country. To this end, we consider four factors of this framework: monetary policy,
financial development, economic development and institutional quality.

Monetary policy can influence the impact of bank profitability on growth by favouring
higher or lower profits, since monetary policy has been shown to be a key driver of bank profitability
(Demirgiic-Kunt and Huizinga, 1999; Borio, Gambacorta and Hofmann, 2017). In that case, the
monetary policy stance might be a valuable tool to affect the relationship between bank profitability

and economic growth. We address these two questions by incorporating the role of monetary policy

® We test for a longer-term dynamic adding the second lag of ROA but find no support for a significant effect of ROA,.
,, while the main results hold for ROA4 and ROA,.;.

14
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in the growth equation. We use the M2 and M3 growth as our indicators of the monetary environ-
ment. We interact both these variables with the banks’ return-on-assets to estimate if the monetary
environment impacts the effects of bank profits on GDP growth. Table 5 reports the results.

In the first step, we control for M2 growth. The coefficients of ROA and ROA..; remain
positive and negative, respectively. However, when monetary policy is accounted for, the role of
the current level of bank profits is reduced by half and becomes non-significant, i.e. monetary policy
is a big driver of bank profits. Conversely, the coefficient of M2 Growth is positive and significant,
in line with the view that accommodative monetary policy fosters growth. Hence, the monetary
policy stance seems to reduce the role of bank profits in the short run. In the second step, we add
the interaction of bank profitability with M2 growth (ROA x M2 Growth). The coefficient of the
interaction is negatively significant. A loose monetary stance reduces the positive impact of bank
profitability on GDP growth. This result is in line with the evidence that an environment with ac-
commodative monetary policy and low interest rate levels is detrimental to bank profits (Borio,
Gambacorta and Hofmann, 2017). We now show that is also detrimental to the positive role of bank
profits on economic growth. In the meantime, the coefficient of ROA is again positive and the sum
of ROA and ROA:; is positive and significant. Hence, reducing M2 growth, arguably through an
increase in interest rates, greatly contributes to the positive impact of bank profits on economic
growth.

We redo similar estimations using the growth of M3 as our indicator of monetary policy.
Compared to M2, the coefficients of M3 Growth and ROA x M3 growth are halved, indicating that
changing the larger aggregate of money has less impact on growth and bank profits. The sum of
ROA and ROA..; is also non-significant. Hence, monetary policy can foster the relationship between
bank profits and economic growth only in the short run. It creates a negative impact in the next
period and generates no significant long-term impact.

We now consider the roles of financial and economic development, asking whether they
influence the relation between bank profitability and economic growth. Recent studies in the fi-
nance-growth nexus have shown that the impact of financial development indicators on economic
growth can be conditional to the level of development of the country (Rioja and Valev, 2004; Ar-
cand, Berkes and Panizza, 2015). In line with this conclusion, the relationship between bank profit-
ability and economic growth may be conditional to the level of financial development.

Financial and economic development are also often associated with lower information

asymmetries (Godlewski and Weill, 2011; Fungacova, Shamshur and Weill, 2017). The quality of
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risk analysis increases with the knowledge and skill of bank employees, which are positively asso-
ciated with economic and financial development. In line with that argument, we expect bank prof-
itability to be less beneficial to economic growth in countries with greater financial and economic
development as these countries are less affected by information asymmetries. As a consequence, the
argument that high profitability associated with low competition would be beneficial for access to
credit because profitable banks would be more able to gather information on the borrower would be
less relevant.

We use two indicators to measure financial development: the ratio of domestic credit to the
private sector scaled by GDP (Private Credit), banks’ private credits scaled by the sum of banks’
private credit and central bank assets (Bank Share). Table 6 reports the results. Controlling for the
financial environment does not alter the relationship between bank profitability and economic
growth. Private Credit exerts a negative impact on economic growth. This is rather at odds with the
literature on the finance-growth nexus, but can be explained by the introduction of bank profits into
the equation, the use of a larger sample and more recent data.” When we add the interaction between
ROA and any of both financial development indicators, we find no significant coefficient for the
interaction term, suggesting that the impact of bank profitability on economic growth is not influ-
enced by the level of financial development.

We consider economic development using the World Bank classification of income. We
create the dummy variable Income Group. The World Bank classifies countries into four income
groups: low-income (/ncome Group = 1), middle income, upper middle income and high income
(Income Group = 4). In Table 8, we first add Income Group to the model that does not modify the
impact of bank profitability on economic growth. Next, we consider whether the relationship be-
tween bank profitability and economic growth is different between income groups. To do so, we
use a dummy variable for each income group (respectively Low Income, Middle Income, Upper-
Middle Income, High Income, by increasing order of income) and interact it with ROA. We only
observe a significant coefficient for the interaction term between ROA and Upper Middle Income,
which is positive. Therefore, only these countries seem to benefit more from the positive link be-

tween banks’ return-on-assets and GDP growth.® Hence, low-income countries are not the largest

7 See the “vanishing effect” found by Rousseau and Wachtel (2011) and the recent evidence provided by Arcand, Berkes
and Panizza (2015) of a negative effect in the case of excessive financial development.

8 This category in our sample has 32 countries. It includes Argentina, Brazil, China, Malaysia, Russia, Turkey and South
Africa.
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beneficiaries of greater bank profitability for their growth. The winners are developed economies
moving up the ladder, but not near the top yet.

Finally, we consider the impact of institutional quality. Institutions can influence the rela-
tion between bank profitability and economic growth in multiple ways. As noted, bank profitability
influences economic growth by fostering financial stability. However, financial stability may be
beneficial or detrimental to economic growth. The detrimental impact of financial stability results
from the fact that financial liberalization associated with financial instability can be growth-enhanc-
ing. This positive effect of financial instability for growth may be conditioned on high institutional
quality that guarantees financial crises are not persistently driven by poor institutions.

In a related vein, the positive impact of bank profitability through the competition channel
on growth results from high profitability associated with low competition to collect information on
borrowers. This may be conditioned on high institutional quality such that high profitability is not
the outcome of obstacles implemented by the authorities to preserve monopoly rents for incumbent
banks. Thus, it is worthwhile to ask whether the impact of bank profitability on economic growth is
influenced by institutional quality

We measure institutional quality using two indicators: Rule of Law captures perceptions of
the extent to which agents have confidence in and abide by the rules of society, while Regulatory
Quality captures perceptions of the ability of the government to formulate and implement sound
policies and regulations that permit and promote private sector development. In the regressions, we
use the first difference of these variables and multiply them by 100 to rescale them. Table 9 reports
the results.

Controlling for the institutions alone does not change the results. The coefficient of Rule
of Law turns out to be positive and non-significant, while the coefficient of Regulatory Quality is
positive and significant. This confirms that an increase in the quality of the institutions is followed
by higher growth.

We now turn to the role institutions play in the relationship between bank profits and eco-
nomic growth. We capture this element using the interaction of Rule of Law and ROA and Regula-
tory Quality with ROA. Both estimates are positive and significant. Countries offering a better in-
stitutional environment benefit more from the positive relation between banks’ return-on-assets and
GDP growth. In each case, the overall impact of bank profitability is also positive and significant,
giving more weight to the view that institutions exert a positive impact. These results explain why
countries in the upper middle income category benefit more from strong bank profits. Good quality

institutions are essential to growth in this respect.
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4.3  Robustness checks

Additional regressions are run to test the robustness of the relation between bank profitability and
economic growth. Unless otherwise indicated, we perform only System GMM panel regressions in
these tests as they are the most relevant estimations in addressing endogeneity issues.

First, we investigate whether banking crises influence our results. Our period of study con-
tains several banking crises, including the global financial crisis. It is therefore of interest to study
whether the relationship between bank profitability and economic growth is different in normal
times and in crisis times.

To this end, we include the dummy variable Banking Crisis in the estimations. Using data
extracted from the GFDD, this variable is equal to one for years with a banking crisis, and to zero
otherwise. Table 8 presents the results.

We first investigate whether accounting for banking crises alters the results. The addition
of Banking Crisis is shown in column (1). We then investigate whether the impact of bank profita-
bility on economic growth differs with the period by including interaction terms between bank prof-
itability variables and crisis dummy variables. We test several specifications: ROA x Banking Crisis
in column (2), ROA, ROA:.; x Banking Crisis in column (3), ROA x Banking Crisis:.; in column (4),
ROA x Banking Crisis2oos-2010 in column (5). Banking Crisis2oos-2010 1s a dummy variable equal to
one if the period includes the global financial crisis period of 2008—-2010, and zero otherwise. With
all these specifications, we are then able to provide a broad view of the influence of banking crises
on our results.

We conclude that our main findings remain unaffected. In all estimations, ROA is signifi-
cantly positive and ROA..; is significantly negative, and the overall effect of bank profitability is not
significant. Hence, controlling for banking crises does not affect our main findings. Moreover, we
find no significant interaction term. Therefore, we do not obtain any evidence that the relation be-
tween bank profitability and economic growth would be influenced by banking crises. Thus, the
relation between bank profitability and economic growth is not influenced by the fact that our ob-
servation period includes a major crisis.

Second, we check the robustness of our profitability measure. We redo the main specifica-
tion using the banks’ return-on-equity. ROA, as noted, is a broad measure of bank profitability. It
accounts for risks supported by both shareholders and creditors. Return-on-equity, in contrast, pro-

vides information only on the return for the capital invested by shareholders. This measure has been
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used in works on bank profitability (e.g. Goddard, Molyneux and Wilson, 2004). Here, we use re-
turn-on-equity before taxes, unconsolidated across countries and winsorized at the 1% level. The
estimations are reported in Table 9. Our main results again hold. We observe a positive impact of
the current level of bank profitability on growth with a significantly positive coefficient of ROE in
the three specifications. We also find a negative and significant effect of the lagged value of the
return-on-equity and the common effect of ROE and ROE..; is positive and non-significant. The
interaction between ROE and Banking Crisis remains non-significant, confirming that bank profits
do not contribute to economic recovery.

Third, we use an alternative indicator for economic growth. In the main estimations, we
employ real GDP per capita growth in accordance with the vast majority of studies on the finance-
growth nexus (e.g. Beck and Levine, 2004; Arcand, Berkes and Panizza, 2015). To test the robust-
ness of this measure, we consider real GDP growth and redo the estimations in Table 10. This mod-
ification does not change the results. We still observe that the coefficient of ROA is positive and
significant in all estimations. Conversely, ROA:; is negative and significant. Using real GDP
growth, the cumulated effect of ROA and ROA..; is positive and significant at the 10% level in two
estimations. This result already had shown up in several tables and confirms mixed evidence on this
matter. The interaction term between ROA and Crisis remains non-significant, confirming that
higher profits during a crisis do not contribute to economic recovery.

Fourth, we consider possible nonlinearity in the relation between bank profitability and
economic growth. This is notably due to the non-linear pattern between the bank profit quintiles and
GDP growth appearing in the raw data. We perform three estimations in Table 11. In column (1),
we include the squared ROA to capture a quadratic effect. We then follow the quintile subdivision
of ROA performed in Table 1 by creating five dummy variables for each ROA quintile (Qroal to
QroaS) to generate an interaction with ROA. In column two, we only consider the first quintile,
since the non-linearity in raw data starts at the second quintile. In the third column, we add the other
quintiles and remove the first. In all three specifications, we observe no significant coefficient for
the variables added to test nonlinearity. The quadratic term of ROA is non-significant. The Lind and
Mehlum (2010) U-shaped test confirms that there is no quadratic relation (with extrema outside data
range). Moreover, the nonlinear pattern across quintiles we observe in the data does not hold in the
model. This comports with our main specification and provides evidence of a linear relation between
bank profits and economic growth.

Fifth, we challenge the way we have averaged our data. This could be important as the

main objective of averaging is to smooth the business cycle. In the meantime, one of our main

19



Paul-Olivier Klein and Laurent Weill Bank profitability and economic growth

findings is the role of profit dynamics on GDP. Our main estimations consider three-year periods.
Here, we first try a shorter horizon with two-year periods. We perform estimations with system
GMM regressions. We next try a five-year horizon. For these regressions, we perform panel fixed
effects with robust standard errors as the number of periods by country is insufficient to allow esti-
mating system GMM regressions. We also cannot include any lag of the variables. Table 12 reports
the results. Our main findings are again supported. ROA has a positive effect on economic growth,
the effect of ROA..; is negative and the cumulated effect non-significant. The interaction between
ROA and Banking Crisis is also non-significant.

Finally, we control for risk in the estimations. As noted, bank profitability can affect eco-
nomic growth by influencing financial stability and it can play a role in bank competition. As a
consequence, this channel of transmission implies bank profitability can influence bank risk. We
therefore consider the validity of our results once risk is accounted for in our estimations. We meas-
ure bank risk with two indicators. We use the z-score (Z-score), which is inversely related to the
probability of default of a bank. A higher z-score is associated with lower bank risk. We also utilize
the ratio of non-performing loans to total loans (NPL) as an indicator of the quality of the loan
portfolio. We use data provided by the GFDD for these measures. We perform two estimations in
Table 13, adding alternatively the Z-score and NPL in the estimations. We observe that the main
results remain unaffected with a significantly positive coefficient for ROA and a significantly neg-
ative coefficient for ROA/.;. In other words, our main conclusions are not affected when bank risk

is taken into consideration.

5 Conclusions

This paper addresses the evidence of bank profitability effects on economic growth. With policy-
makers concerned about low bank profitability, it is natural to ask whether higher bank profitability
actually enhances growth.

We obtain two major conclusions. First, we find that the current high bank profitability
favours economic growth. Second, the past level of bank profitability negatively influences eco-
nomic growth. Hence, bank profitability is only growth-enhancing in the short run. These findings
are robust to a battery of robustness checks, including the use of alternative measures of profitability

and growth.
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In addition, we observe that the impact of bank profitability on economic growth is influ-
enced by two country-specific characteristics. It is diminished by an expansive monetary policy and
amplified by higher institutional quality.

A possible interpretation of these conclusions deals with the positive influence of bank
profitability on financial stability. Greater profitability allows banks to increase their core capital
and gives greater incentives to screen loans and monitor borrowers. Through this channel, bank
profitability has a different influence on economic growth in the short and medium term based on
the relation between financial stability and economic growth. While this relation is positive in the
short run, it becomes non-significant in the medium run. This is due to the detrimental effects of
financial stability on economic growth noted by Ranciére, Tornell and Westermann (2008).

From a policy perspective, these findings support the view that bank profitability should
only be promoted by authorities for growth concerns with a short horizon. In the medium run, greater
bank profitability does not contribute to enhanced growth. Hence, while authorities generally doc-
ument their concerns on bank profitability by its impact on the soundness of the financial industry,
we complement this argument by showing the growth effects of bank profitability. Thus, when au-
thorities take the position that low profitability of banks is a major concern, it does not appear to be

relevant in the broader perspective of economic growth except in the short run.
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Tables and figures

Table 1 Trends in ROA

28 1999-2001 2002-2004 2005-2007 2008-2010 2011-2013 L st
2013 by year
Panel A: RoA
N 642 126 129 132 130 125
Mean 1.66 1.54 1.96 2.04 1.12 1.64
Median 1.55 1.18 1.64 1.89 1.50 1.53 19.6%**
Standard Dev. 2.86 3.21 2.33 1.54 432 1.92
Minimum -43.12 -18.07 -6.39 -5.50 -43.12 -11.47
Maximum 14.31 14.31 11.83 7.69 7.38 8.55

Panel B: ROA levels and growth

20% Lowest ROA
N 129 26 26 27 26 25
Median GDP growth 1.21 1.83 1.30 3.94 -0.87 0.62 31.98%**
Second quintile
N 128 25 26 26 26 25
Median GDP growth 2.51 2.42 2.80 3.18 1.05 2.40 18.63
Third quintile
N 129 25 26 27 26 25
Median GDP growth 2.44 1.78 2.83 4.00 0.79 2.00 8.09
Fourth quintile
N 128 25 26 26 26 25
Median GDP growth 2.91 2.22 2.94 3.42 1.64 2.90 29.23
20% Highest ROA
N 128 25 25 26 26 25
Median GDP growth 2.85 2.33 3.82 3.02 3.13 2.94 2.89
KW test - by ROA 38.05%** 1.30 8.74 1.03 30.21%** 17.89%%* 117.13%**
Panel C: Correlation between ROA and growth
Full Period preceding During Period following

Sample a banking crisis a banking crisis a banking crisis

Correlation 0.127%%* 0.039 0.221%* 0.289%*

This table presents statistics for the ROA at the country level for 133 countries. ROA is presented for the full period
and for three-year periods. Panel A presents statistics for ROA in all the countries (%). In Panel B, we sort countries
on their ROA in each period and create quintiles. For each quintile, we provide the real GDP growth per capita (%).
We test the differences across groups (levels of ROA and time-period) using the Kruskal-Wallis equality-of-popula-
tion rank test (KW test). Chi? of the test is reported in the last column for differences across time and in the last row
for differences across levels of ROA. The overall difference between levels and time-periods is given at the bottom
right of the table. Panel C reports the correlation using the World Bank Banking Crisis indicator. ***, ** and * report
the 1%, 5% and 10% thresholds of significance.

25



Paul-Olivier Klein and Laurent Weill Bank profitability and economic growth

Table 2 Descriptive statistics
N Mean Median Std. dev. Minimum Maximum

ROA (%) 642 1.66 1.55 2.86 -43.12 14.31
GDP per capita growth (%) 642 2.50 2.37 3.04 -11.28 14.36
g?;;e;t";gé?(m ) 642 970,037 43,774 3,610,205 137 31,100,000
Education (years) 642 7.81 8.00 3.12 0.91 14.62
Inflation (%) 642 7.21 3.94 30.17 0.00 699.40
Openness (%) 642 89.87 77.05 56.31 19.77 450.78
Government Exp. (%) 642 15.65 15.45 5.10 4.42 38.10
Banking Crisis 642 0.11 0.00 0.32 0.00 1.00
Z-Score 642 15.81 14.57 10.70 -18.81 57.34
NPL (%) 454 6.97 4.09 7.51 0.23 74.10
M2 growth (%) 617 3.63 3.17 7.34 -35.18 50.08
M3 growth (%) 613 3.54 2.69 7.54 -18.39 94.23
Bank Share 575 0.84 0.92 0.19 0.04 1.00
Private Credit (%) 626 57.77 39.93 51.86 1.27 300.72
Rule of Law 641 0.07 -0.13 1.01 -1.92 1.98
Regulatory Quality 642 0.21 0.10 0.93 -2.13 2.10
ROE (%) 641 18.36 15.59 18.01 -82.27 198.16
GDP growth (%) 642 3.96 3.89 3.21 -10.57 17.22
Lerner 536 0.26 0.25 0.14 -0.73 0.86

This table provides descriptive statistics for the variables used in the study. Appendix A gives the definitions of the
variables.
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Table 3 Main estimations
OLS Panel FE IV Panel FE = System GMM System GMM
ROA 0.151% 0.375%%x 0.788%5* 0.331% 0.715%*
(1.92) (3.39) (3.36) (1.77) (2.24)
ROA.: -0.351%*
(-2.42)
GDP Per Capita Growth:. 0.429%* 0.107* -0.006 0.456%%* 0.475%5
(8.33) (1.72) (-0.09) (5.98) (6.14)
Initial GDP (log) 0.014 67715 804wk -0.451 -0.498
(0.27) (-3.11) (-3.29) (-1.27) (-1.46)
Education (log) 0.206 2.142 3.944* 0.111 0.507
(0.82) (1.11) (1.82) (0.14) (0.57)
Inflation (log) -0.098 -1.225%* -0.456 -0.720 -0.591
(-0.33) (-2.59) (-1.56) (-1.38) (-1.06)
Openness (log) 0.331 1303 0.756 -0.191 -0.232
(130) (133) (0.68) (-0.20) (-0.25)
Government Exp. (log) -1.446%* -2.586 -1.916 2.621% -2.539%
(-3.61) (-1.65) (-0.95) (-1.84) (-1.81)
Constant 3.670 76.257%+* 1.097%* 15.367%* 14.604%*
(1.60) (3.06) (2.16) (2.16) (1.98)
N 508 508 422 508 508
No. of groups 132 132 113 132 132
Adjusted R? 0.31 0.34
F 23.06 13.38%%* 13.77%%%
Chi2 197.16%** 199
Hansen p-value 0.15 0.11 0.18
AR 1 -3.89%%* -3.94%%%
AR2 -1.00 -1.16
Hy: ROA + ROA; = 0 0.364
(2.14)

The table below presents OLS, Panel fixed-effects (FE), Instrumental Variables (IV) Panel FE and System GMM re-
gressions. The dependent variable is real GDP per capita growth. Variables are averaged over a 3-year time period.
Dummy variables for the years are included but not reported. T-statistic based on robust variances is reported in pa-
rentheses. *, ** and *** denote an estimate significantly different from 0 at the 10%, 5% and 1% level, respectively.

Appendix A gives the definitions of the variables. Appendix B details the first-stage of the IV Panel FE.

27



Paul-Olivier Klein and Laurent Weill Bank profitability and economic growth

Table 4 Monetary policy

(1) 2 A3) 4
ROA 0.295 0.835%* 0.388%* 0.403*
(1.31) (2.26) (1.89) (1.90)
ROAw; -0.291** -0.223 -0.312%* -0.247**
(-2.28) (-1.54) (-2.44) (-2.21)
M2 growth 0.219%** 0.329%**
(4.38) (5.57)
ROA x M2 growth -0.042%*
(-2.56)
M3 growth 0.126%** 0.182%**
(4.31) (4.86)
ROA x M3 growth -0.020%*
(-2.19)
GDP Per Capita Growthy 0.367%** 0.347%** 0.379%** 0.328%**
(4.51) (4.43) (4.47) (3.65)
Initial GDP (log) 0.085 0.061 -0.123 0.047
(0.48) 0.27) (-0.53) 0.27)
Education (log) 0.732 0.487 0.658 0.467
(0.98) (0.65) (1.21) (0.95)
Inflation (log) -1.224%** -1.055%* -0.626 -0.243
(-2.67) (-2.04) (-0.98) (-0.39)
Openness (log) -0.121 0.028 -0.136 0.120
(-0.16) (0.04) (-0.17) (0.14)
Government Exp. (log) -1.287 0.291 -3.139%%** -2.575%*
(-1.00) (0.20) (-2.87) (-2.02)
Constant 3.571 -2.226 10.930%* 5.811
(0.64) (-0.35) (1.75) (1.04)
N 490 490 488 488
No. of groups 132 132 132 132
Chi? 242.91%** 258.20%** 219.09%** 307.86%**
Hansen p-value 0.40 0.41 0.32 0.35
AR 1 -3.58%** -3.42%%* -4.03%%* -4.35%%*
AR 2 -0.56 -0.31 -0.56 -0.41
Hy: ROA + ROA..;1 =0 0.004 0.613* 0.076 0.155
(0.00) (3.39) (0.18) (0.62)

System GMM panel regressions. The dependent variable is real GDP per capita growth. Variables are averaged over a
3-year time period. Dummy variables for the years are included but not reported. The t-statistic based on Windmeijer
(2005) correction of variance is reported in parentheses. *, ** and *** denote an estimate significantly different from
0 at the 10%, 5% and 1% level, respectively. Appendix A gives the definitions of the variables.
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Table 5 Financial development
O] 2 3 4)
ROA 0.380%* 0.395 0.766%** -0.370
(2.23) (1.50) (2.78) (-0.35)
ROAw; -0.200* -0.165%* -0.330%* -0.296**
(-1.94) (-2.04) (-2.52) (-2.28)
Private Credit -0.018*** -0.019%**
(-2.76) (-3.26)
ROA x Private Credit -0.001
(-0.42)
Bank Share 0.310 -4.157
(0.12) (-1.44)
ROA x Bank Share 1.499
(1.22)
GDP Per Capita Growthy 0.426%** 0.409%** 0.530%** 0.486%**
(5.19) (5.20) (4.91) (4.79)
Initial GDP (log) -0.125 -0.027 -0.216 0.152
(-0.53) (-0.16) (-0.62) (0.53)
Education (log) 0.826 1.033 0.389 0.900
1.17) (1.61) (0.48) (1.09)
Inflation (log) -0.380 -0.374 -0.128 0.058
(-0.79) (-0.82) (-0.21) (0.10)
Openness (log) 0.543 0.689 -0.136 -0.741
(0.62) (0.99) (-0.11) (-0.77)
Government Exp. (log) -1.217 -1.193 -1.512 -0.779
(-1.07) (-1.17) (-0.97) (-0.73)
Constant 4.142 2.031 7.039 5.982
(0.64) (0.38) (0.88) (0.87)
N 494 494 452 452
No. of groups 132 132 126 126
Chi? 250.60%** 326.92%** 165.97*** 199.94***
Hansen p-value 0.10 0.19 0.21 0.20
AR 1 -3.84 %% -3.85%** -3.75%H* -3.87%**
AR 2 -0.42 -0.27 -0.12 -0.42
Hy: ROA + ROA..;1 =0 0.179 0.230 0.436 -0.667
(1.16) (0.72) (2.48) (0.41)

System GMM panel regressions. The dependent variable is real GDP per capita growth. Variables are averaged over a
3-year time period. Dummy variables for the years are included, but not reported. The t-statistic based on Windmeijer
(2005) correction of variance is reported in parentheses. *, ** and *** denote an estimate significantly different from

0 at the 10%, 5% and 1% level, respectively. Appendix A gives the definitions of the variables.
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Table 6 Economic development
(1) 2 3 4 O]

ROA 0.753%** 0.853%** 0.394 0.702%** 0.812%**

(2.81) (2.93) (1.33) (2.97) (3.90)
ROAw; -0.428%** -0.310%* -0.391*** -0.411%** -0.354%**

(-3.65) (-2.55) (-3.52) (-3.76) (-3.65)
Income Group -1.798*** -1.142% -2.607*** -1.460%* -2.165%**

(-2.68) (-1.83) (-3.11) (-2.33) (-4.06)
ROA x High Income -0.572

(-1.43)
ROA x Up-Middle Income 1.097***
(3.00)
ROA x Middle Income -0.110
(-0.33)
ROA x Low Income -0.525
(-1.42)

GDP Per Capita Growthy. 0.383%** 0.360%** 0.307%** 0.401%** 0.352%**

(4.42) (4.90) (3.66) (4.54) (4.42)
Initial GDP (log) -0.240 -0.015 0.099 -0.224 -0.092

(-0.68) (-0.07) 0.27) (-0.89) (-0.30)
Education (log) 3.319%** 2.756%* 4.216%* 2.582%* 3.493%*

(2.64) (2.08) (2.35) (2.37) (2.49)
Inflation (log) -0.874 -0.883 -1.427%* -0.744 -1.134%*

(-1.55) (-1.50) (-2.17) (-1.53) (-2.16)
Openness (log) 0.090 0.979 0.554 0.453 -0.070

(0.10) (1.24) (0.66) (0.67) (-0.10)
Government Exp. (log) -2.579% -2.043 -1.990 -2.157* -2.919%*

(-1.78) (-1.37) (-1.52) (-1.77) (-1.93)
Constant 10.570 1.854 4.752 8.046 11.859%*

(1.33) (0.35) (0.87) (1.29) (1.81)
N 508 508 508 508 508
No. of groups 132 132 132 132 132
Chi? 234.59*** 227.58*** 171.70%** 235.30%*** 225.82%**
Hansen p-value 0.17 0.17 0.30 0.22 0.25
AR 1 -3.85%** -3.66%** -3.58%** -3.76%%* -3.81%**
AR 2 -0.96 -0.72 -0.20 -0.97 -0.81
Hy: ROA + ROA.1 =0 0.325 0.543%** 0.003 0.291 0.458%*

(1.83) (4.53) (0.01) (1.70) (5.23)

System GMM panel regressions. The dependent variable is real GDP per capita growth. Variables are averaged over a
3-year time period. Dummy variables for the years are included, but not reported. The t-statistic based on Windmeijer
(2005) correction of variance is reported in parentheses. *, ** and *** denote an estimate significantly different from
0 at the 10%, 5% and 1% level, respectively. Appendix A gives the definitions of the variables.
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Table 7 Institutional development
(1 2 A3) “4)
ROA 0.700%* 1.007%** 0.645%** 0.811%**
(2.10) (3.50) (2.76) (3.43)
ROAw; -0.367*** -0.444%** -0.396%*** -0.409%***
(-2.59) (-2.69) (-3.15) (-3.74)
A.Rule of Law 0.024 -0.029
(1.56) (-0.81)
ROA x ARule of Law 0.028**
(2.53)
A.Regulatory Quality 0.058*** 0.041*
(2.61) (1.84)
ROA x A.Regulatory Quality 0.012%**
(2.29)
GDP Per Capita Growthy. 0.471%** 0.452%** 0.378%** 0.387%**
(6.23) (6.22) (4.95) (5.12)
Initial GDP (log) -0.480 -0.434 -0.367 -0.649%*
(-1.31) (-1.35) (-1.42) (-2.30)
Education (log) 0.479 0.873 0.770 0.703
(0.53) (1.08) (1.02) (1.08)
Inflation (log) -0.509 -0.091 -0.665 -0.271
(-0.88) (-0.20) (-1.12) (-0.54)
Openness (log) -0.196 0.510 -0.151 0.584
(-0.21) (0.53) (-0.20) (0.98)
Government Exp. (log) -2.410% -1.738 -4.070%** -3.827%**
(-1.74) (-0.96) (-2.78) (-2.63)
Constant 13.840* 6.407 17.010%** 15.265%%*
(1.85) (0.71) (2.68) (2.35)
N 507 507 508 508
No. of groups 132 132 132 132
Chi? 175.54 163.47 250.20 192.29
Hansen p-value 0.14 0.16 0.15 0.21
AR 1 -4.04 -4.43 -4.39 -4.50
AR 2 -1.07 -1.31 -0.05 -0.14
Hy: ROA + ROA.;1 =0 0.334 0.563%** 0.250 0.402%*
(1.70) (6.92) (1.69) (4.43)

System GMM panel regressions. The dependent variable is real GDP per capita growth. Variables are averaged over a
3-year time period. Dummy variables for the years are included, but not reported. The t-statistic based on Windmeijer
(2005) correction of variance is reported in parentheses. *, ** and *** denote an estimate significantly different from
0 at the 10%, 5% and 1% level, respectively. Appendix A gives the definitions of the variables.
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Table 8 Robustness check: Banking crisis
(1 2 A3) “4) ©)
ROA 0.594* 0.462* 0.559%#* 0.893** 0.399%*
(1.83) (1.78) (3.04) (2.55) (1.84)
ROA., -0.304%*  -0.295%**  -0.286%* -0.358%%* -0.235%*
(-2.52) (-2.89) (-2.32) (-2.33) (-2.23)
Banking Crisis -1.023 -1.277* -0.774 -2.400** -0.481
(-1.14) (-1.91) (-1.13) (-2.26) (-0.53)
ROA x Banking Crisis 0.021
(0.07)
ROA.; x Banking Crisis -0.207
(-0.77)
ROA x Banking Crisist.| -0.822
(-1.26)
Banking Crisist.i 2.518%*
(2.35)
ROA x Banking CI'iSiSzo()g.zolo 1.189
(0.45)
Banking CI‘iSiSzoog.zo]o -2.954*
(-1.69)
GDP Per Capita Growthy. 0.459%**  0.409%**  (0.459***  (.432%**  (.458%**
(5.81) (5.62) (6.50) (5.36) (5.83)
Initial GDP (log) -0.302 -0.250 -0.293 -0.362 -0.306
(-1.07) (-1.27) (-1.38) (-1.58) (-1.1D)
Education (log) 0.552 0.883 0.581 0.592 0.523
(0.75) (1.24) (0.81) (0.87) (0.83)
Inflation (log) -0.564 -0.603 -0.556 -0.245 -0.559
(-0.86) (-0.98) (-0.98) (-0.62) (-0.86)
Openness (log) -0.321 -0.342 -0.118 0.685 -0.277
(-0.43) (-0.57) (-0.15) (0.82) (-0.41)
Government Exp. (log) -1.801 -2.937%** -2.286* -1.244 -1.727
(-1.30) (-2.65) (-1.88) (-0.82) (-1.28)
Constant 11.024 13.298** 11.341%* 4.619 10.841%*
(1.60) (2.33) (2.42) (0.75) (1.75)
N 508 508 508 508 508
No. of groups 132 132 132 132 132
Chi? 278.77**¥*  297.02%*%*  269.35%**%  226.89***  264.2]%**
Hansen p-value 0.19 0.23 0.24 0.16 0.17
AR 1 -3.81%%* -3.70%%* -3.89%#* -4 1 7*%* =378
AR 2 -1.05 -0.88 -1.04 -1.21 -1.08
Hy: Y ROA; + Y, ROA, X Banking Crisis; = 0 0.290 0.188 0.067 -0.287 1.353
(1.17) 0.47) (0.05) (0.23) (0.26)

System GMM panel regressions. The dependent variable is real GDP per capita growth. Variables are averaged over a
3-year time period. Dummy variables for the years are included, but not reported. The t-statistic based on Windmeijer
(2005) correction of variance is reported in parentheses.*, ** and *** denote an estimate significantly different from 0
at the 10%, 5% and 1% level, respectively. Appendix A gives the definitions of the variables.
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Table 9 Robustness check: Alternative measure of profitability
) 2 3)
ROE 0.105%** 0.088** 0.080**
(2.86) (2.38) (2.09)
ROE -0.069%** -0.067*** -0.064***
(-3.17) (-3.33) (-2.88)
Banking Crisis -1.477** -1.561%*
(-2.12) (-1.68)
ROE x Banking Crisis -0.008
(-0.13)
GDP Per Capita Growthy. 0.456%** 0.418%** 0.418%**
(5.16) (4.88) (4.99)
Initial GDP (log) -0.309 -0.327 -0.347
(-1.02) (-1.06) (-1.17)
Education (log) 0.821 0.867 0.853
(0.97) (1.20) (1.23)
Inflation (log) -0.566 -0.490 -0.476
(-0.83) (-0.74) (-0.75)
Openness (log) -0.554 -0.139 -0.062
(-0.61) (-0.15) (-0.06)
Government Exp. (log) -3.120%* -2.803* -2.840%*
(-1.81) (-1.79) (-1.90)
Constant 15.016* 12.902 12.991
(1.68) (1.52) (1.57)
N 507 507 507
No. of groups 132 132 132
Chi? 145%** 348.62%** 362.15%**
Hansen p-value 0.20 0.18 0.19
AR 1 -4.07%%* -3.92%%* -3.91%**
AR 2 -0.78 -0.65 -0.64
Hy: ROA + ROA.1 =0 0.036 0.020 0.016
(1.85) (0.50) (0.34)

System GMM panel regressions. The dependent variable is real GDP per capita growth. Variables are averaged over a
3-year time period. Dummy variables for the years are included, but not reported. The t-statistic based on Windmeijer
(2005) correction of variance is reported in parentheses. *, ** and *** denote an estimate significantly different from

0 at the 10%, 5% and 1% level, respectively. Appendix A gives the definitions of the variables.
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Table 10 Robustness check: Alternative measure of growth
O] 2) 3
ROA 0.934%* 0.887** 0.896%**
(2.25) (2.23) (2.66)
ROAw; -0.358%* -0.337** -0.306**
(-2.08) (-2.23) (-2.05)
Banking Crisis -1.189 -1.356
(-1.51) (-1.60)
ROA x Banking Crisis -0.639
(-0.90)
GDP Growthy.; 0.406%** 0.367%** 0.354%**
(4.35) (4.006) (4.05)
Initial GDP (log) -0.318 -0.144 -0.167
(-0.86) (-0.70) (-0.70)
Education (log) -0.325 -0.211 -0.225
(-0.35) (-0.24) (-0.25)
Inflation (log) -0.733 -0.824 -0.972*
(-1.23) (-1.42) (-1.71)
Openness (log) -0.107 -0.149 -0.070
(-0.10) (-0.17) (-0.08)
Government Exp. (log) -3.316%* -2.817* -2.923%*
(-2.43) (-1.89) (-2.24)
Constant 16.675%* 13.911%* 14.430%*
(2.48) (2.04) (2.49)
N 508 508 508
No. of groups 132 132 132
Chi? 206.99*** 280.65%** 362.83%**
Hansen p-value 0.15 0.20 0.31
AR 1 -3.55%%* -3.49%** -3.64%%*
AR 2 -1.57 -1.54 -1.49
Hy: ROA + ROA..; =0 0.576* 0.551* 0.590%**
(3.30) (3.34) (4.45)

System GMM panel regressions. The dependent variable is real GDP growth. Variables are averaged over a 3-year
time period. Dummy variables for the years are included, but not reported. The t-statistic based on Windmeijer (2005)
correction of variance is reported in parentheses. *, ** and *** denote an estimate significantly different from O at the
10%, 5% and 1% level, respectively. Appendix A gives the definitions of the variables.
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Table 11 Robustness check: Test of a nonlinear relationship
) 2 A3)
ROA 0.775%** 0.584** 0.479
(2.63) (2.02) (1.39)
ROAw; -0.266* -0.292%* -0.335%**
(-1.88) (-2.13) (-2.85)
ROA? -0.041
(-1.09)
ROA x QRQAI -0.057
(-0.14)
ROA % Qroa2 0.950
(1.06)
ROA % Qroa3 -0.199
(-0.22)
ROA X Qroa4 0.703
(1.22)
ROA % Qroa5 0.125
(0.27)
GDP Per Capita Growthy 0.467%** 0.480%** 0.456%**
(6.29) (6.78) (7.24)
Initial GDP (log) -0.432 -0.516 -0.217
(-1.64) (-1.57) (-1.07)
Education (log) 0.111 0.161 0.666
(0.14) (0.17) (0.92)
Inflation (log) -0.373 -0.405 -0.453
(-0.67) (-0.74) (-0.82)
Openness (log) 0.170 -0.005 -0.071
(0.19) (-0.00) (-0.10)
Government Exp. (log) -1.814 -2.603* -2.581%*
(-1.33) (-1.93) (-2.39)
Constant 10.533* 14.474%* 10.277**
(1.85) (2.09) (2.01)
N 508 508 508
No. of groups 132 132 132
Chi? 195.43%** 210.42%** 284.22%**
Hansen p-value 0.13 0.18 0.26
AR'1 -4.13%%* -3.95%** -3.98%**
AR 2 -1.08 -1.10 -1.32
Hy: ROA + ROA.1 =0 0.509** 0.292 0.144
(4.30) (1.25) (0.22)

System GMM panel regressions. The dependent variable is real GDP per capita growth. Variables are averaged over a
3-year time period. Dummy variables for the years are included, but not reported. The t-statistic based on Windmeijer
(2005) correction of variance is reported in parentheses. *, ** and *** denote an estimate significantly different from
0 at the 10%, 5% and 1% level, respectively. Appendix A gives the definitions of the variables.
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Table 12 Robustness check: Alternative averaging
2 Years — System GMM 5 Years — Panel Fixed Effects
@ 2 3) “ ®) (6)
ROA 0.820** 0.666** 0.436%* 0.320%** 0.238** 0.222%*
(2.53) 2.27) (1.68) (2.86) (2.19) (2.14)
ROA -0.435%* -0.486%*** -0.407**
(-2.28) (-2.65) (-2.20)
Banking Crisis -1.530%** -1.748*** -1.474%%*  .].493%**
(-2.16) (-2.65) (-4.01) (-3.95)
ROA x Banking Crisis 0.234 0.040
(0.83) (0.27)
GDP Per Capita Growthy 0.240* 0.229* 0.227%*
(1.75) 1.77) (1.77)
Initial GDP (log) 0.028 0.034 0.046 -5.706%**  .5.504%%% 5 654%**
(0.11) (0.18) (0.28) (-3.37) (-3.50) (-3.48)
Education (log) 1.435%%* 1.283* 1.294%** 5.475%* 4.585%%* 4.613%*
(2.10) (1.96) (2.19) (2.46) (2.11) (2.13)
Inflation (log) 0.514 0.576 0.473 -0.109 -0.036 -0.021
(0.76) (1.01) (0.81) (-0.22) (-0.07) (-0.04)
Openness (log) 0.846 1.139 0.830 -0.272 -0.113 -0.152
(0.86) (1.40) (1.23) (-0.19) (-0.08) (-0.10)
Government Exp. (log) -1.795 -1.611 -1.772 -0.020 0.302 0.280
(-1.60) (-1.54) (-1.64) (-0.01) (0.16) (0.14)
Constant -1.039 -2.151 0.100 54.572%**  53.804%**  54.636%**
(-0.16) (-0.41) (0.02) (2.85) (2.93) (2.91)
N 635 635 635 394 394 394
No. of groups 133 133 133 136 136 136
Chi? 278.43**% 312 58***  307.69***
Hansen p-value 0.14 0.32 0.51
AR 1 -2.08 -2.05 -2.10
AR 2 0.80 0.83 0.92
Adjusted R? 0.27 0.30 0.30
F 12.57*** 13.17%%* 11.95%**
Hy: ROA + ROA.;1 =0 0.386%* 0.180 0.029
(2.87) (0.72) (0.02)

The table presents alternative periods to average variables. We use 2-year periods and perform system GMM regres-
sions. We use 5-year periods and perform panel fixed effects estimations with robust standard errors (the number of
periods by country is not sufficient to estimate system GMM panel regressions). The dependent variable is real GDP
per capita growth. Dummy variables for the years are included but not reported. The t-statistic based on Windmeijer
(2005) correction of variance is reported in parentheses. *, ** and *** denote an estimate significantly different from
0 at the 10%, 5% and 1% level, respectively. Appendix A gives the definitions of the variables.
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Table 13 The role of risk

(1) 2
ROA 0.670%** 0.446%*
(2.64) (2.57)
ROA -0.304** -0.200%*
(-2.25) (-2.15)
Z-Score -0.056*
(-1.68)
Z-Score x ROA
NPL -0.013
(-0.37)
NPL x ROA
GDP Per Capita Growth.; 0.456%** 0.375%**
(6.22) (4.84)
Initial GDP (log) -0.484* -0.188
(-1.83) (-1.24)
Education (log) 0.477 -0.379
(0.74) (-0.59)
Inflation (log) -0.859 0.152
(-1.43) (0.42)
Openness (log) 0.015 -0.084
(0.02) (-0.13)
Government Exp. (log) -3.232%%* -1.394
(-2.06) (-1.34)
Constant 16.878%* 8.221%*
(2.46) (1.80)
N 508 368
No. of groups 132 101
Chi? 195.54%** 286.94
Hansen p-value 0.19 0.16
AR 1 -3.81%** -2.93%%*
AR 2 -1.09 -1.59
Hy: ROA + ROA..;1 =0 0.366* 0.246
(3.00) (2.01)

System GMM panel regressions. The dependent variable is real GDP per capita growth. Variables are averaged over a
3-year time period. Dummy variables for the years are included, but not reported. The t-statistic based on Windmeijer
(2005) correction of variance is reported in parentheses. *, ** and *** denote an estimate significantly different from

0 at the 10%, 5% and 1% level, respectively. Appendix A gives the definitions of the variables.
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Figure 1 ROA and GDP growth
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The graph below relates banks’ return-on-assets on the abscissa and GDP growth per capita on the ordinate. The solid
line fits the result of a linear prediction of GDP growth per capita on banks’ return-on-assets. Each dot represents a
three-year period in a country, with 630 observations and 133 countries. The first and last percentiles have been re-

moved.
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Appendix A Variable definitions and sources

Variable Description Source
ROA Aggregated banks’ return-on-assets (%, before tax) at the country-level. Global Financial
Unconsolidated across countries. Development Database
(GFDD)
GDP growth GDP per capita growth (annual %). Calculation is based World Development
per capita on the GDP per capita (constant 2005 USS). Indicators (WDI)
GDP per capita Value of GDP per capita at market prices (constant 2005 USS$). Regres- WDI
sions use the initial value of this variable (/nitial GDP).
Education Years of schooling for population aged 25 and over. Barro & Lee Database
Data available on a 5-year basis; gaps are linearly extrapolated. (2016 edition)
Inflation Annual variation of the consumer price index (ACPI) in %. Observations WDI
below -10% are dropped. In regressions, negative observations are set
to zero and then apply the inverse hyperbolic sine transformation
Inflation = In(ACPI + VACPIZ + 1)
Openness Trade (% of GDP). WDI
Government Exp.  General government final consumption expenditure (% of GDP). WDI
Banking Crisis Banking crisis dummy (1=banking crisis, O=none). GFDD
Zesioene (ROA + (ﬁ)) / Oroa ; Oroa 18 the standard deviation of ROA. D
NPL Ratio of defaulting loans (payments of interest and principal past GFDD
due by 90 days or more) to total gross loans.
M2 growth Growth of money and quasi money (annual %). WDI, ECB Database
M3 growth Growth of broad money (annual %). GFDD
Bank Share Banks’ private credit scaled by the sum of banks’ private credit GFDD
and central bank assets.
Private Credit Domestic credit to private sector as a percentage of GDP. GFDD
Rule of Law Captures perceptions of the extent to which agents have confidence Worldwide

in and abide by the rules of society. Gaps for the years 1999 and
2001 are linearly extrapolated.

Governance Indicators

Income Group Income classification of countries by the World Bank WDI
(1=Low Income, 2=Middle Income, 3=Upper Middle Income,
4=High Income). We create the corresponding dummy variables.
Regulatory Captures perceptions of the ability of the government to formulate Worldwide
Quality and implement sound policies and regulations that permit and Governance Indicators
promote private sector development. Gaps for the years 1999 and
2001 are linearly extrapolated.
ROE Aggregated banks’ return-on-equity (%, before tax) at GFDD
the country-level. Unconsolidated across countries.
GDP growth GDP growth (annual %). Calculation is based on the GDP WDI
at market prices (constant 2005 USS$).
Qroa Dummy variable for each ROA quintile (Qroal to Qroa5)
Lerner Measure of market power in the banking market. It compares output GFDD

pricing and marginal costs.
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Appendix B  First-stage IV Panel FE

Table 3 Table 4
ROA ROA
Lerner 5.433%** 5.345%**
(2.76) (2.73)
Lerner 1.533 1.296
(1.07) (0.82)
ROA.; 0.044
(0.52)
GDP Per Capita Growthy 0.082%** 0.077*
(1.99) (1.75)
Initial GDP (log) 0.772 0.769
(0.95) (0.97)
Education (log) 0.075 0.057
(0.06) (0.04)
Inflation (log) 0.173 0.168
(0.95) (0.92)
Openness (log) 0.063 0.133
(0.08) (0.16)
Government Exp. (log) 1.725%* 1.721*
(1.82) (1.86)
Constant -14.578 -14.755
(-1.32) (-1.34)
N 422 422
No. of groups 113 113
Adjusted R? 0.21 0.21
F 11.91%%* 11.27%**
Hy = No over-identification 2.06 2.02
p-value 0.15 0.15
Hy = Under-identification 18.29%** 15.68%***
p-value 0.00 0.00
Hy = Weak-Instrument 8.30%* 8.14%%*
p-value 0.02 0.02

The table below presents the first-stage of the Instrumental Variables (IV) Panel Fixed-Effects (FE) regressions. The
results columns are based on the models in Table 3 and Table 4, respectively. The variable Lerner instruments the var-
iable ROA. Variables are averaged over a 3-year time period. Dummy variables for the years are included but not re-
ported. We test over-identification using Hansen J-statistic, under-identification using Kleibergen-Paap test and weak
instrument using Anderson-Rubin y? test. T-statistic based on robust variances is reported in parentheses. *, ** and
*** denote an estimate significantly different from 0 at the 10%, 5% and 1% level, respectively. Appendix A gives
the definitions of the variables.
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Appendix C List of countries used in analysis

Country Growth ROA Country Growth ROA
Afghanistan 6.37 0.90 Latvia 5.41 0.34
Albania 591 2.28 | Lesotho 3.04 4.10
Algeria 2.04 1.01 Liberia 3.10 1.43
Argentina 2.14 0.57 Libya 257 0.97
Armenia 7.45 2.75 Lithuania 5.42 -0.31
Australia 1.70 119 | [ yuxembourg 1.70 0.60
Austria 1.33 0.64 | Macao SAR, China 8.80 1.16
Bahrain -0.36 L77 | Malawi 1.17 6.17
Bangladesh 4.12 3.01 Malaysia 3.21 2.08
Barbados 0.70 1.66 Mali 1.09 1.50
Belgium 1.07 0.78 | Malta 1.45 0.10
Belize 1.13 4.32 | Mauritania 2.00 1.81
Benin 1.18 140 | Mauritius 3.42 2.04
Bolivia 2.12 1.12 Mexico 091 0.97
Botswana 3.12 2.00 Mongolia 5.93 1.43
Brazil 2.15 1.82 Morocco 3.10 1.50
Brunei Darussalam 0.23 0.98 Mozambique 4.51 1.03
Bulgaria 4.06 1.24 Namibia 3.50 2.54
Burundi -0.25 3.99 Nepal 2.79 2.10
Cambodia 6.09 0.95 | Netherlands 1.05 0.17
Cameroon 1.08 2.23 New Zealand 1.67 1.25
Canada 1.39 1.51 Nicaragua 233 0.67
Central African Republic -0.56 2.24 Niger 0.34 1.78
Chile 2.67 220 | Norway 0.77 0.80
China 9.10 100 | pakistan 1.88 0.62
Colombia 2.49 1.41 Panama 4.61 1.48
Congo, Rep. 2.50 2.64 Papua New Guinea -2.80 5.51
Costa Rica 2.93 1.85 Paraguay 1.63 2.43
Cote d'Ivoire -0.39 1.43 Peru 3.89 2.04
Croatia 2.03 089 | Philippines 2.99 1.38
Cyprus 0.59 1.72 Poland 3.79 1.42
Czech Republic 2.43 1.01 Portugal 0.35 0.19
Denmark 0.55 0.84 Qatar 1.47 2.53
Dominican Republic 3.31 2.36 Romania 4.27 1.47
Ecuador 1.99 -5.37 Russian Federation 5.19 3.89
Egypt, Arab Rep. 2.45 0.89 Rwanda 4.56 3.86
El Salvador 1.63 1.99 Saudi Arabia 2.16 2.20
Estonia 4.34 3.26 Senegal 1.19 2.29
Fiji -1.72 0.90 Sierra Leone 2.47 7.97
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Country Growth ROA Country Growth ROA
Finland 1.49 -0.09 Singapore 3.68 1.34
France 0.88 0.81 Slovak Republic 3.72 0.47
Gabon -0.71 2.48 Slovenia 1.98 1.11
Gambia, The 0.51 6.63 South Africa 1.65 1.45
Germany 1.24 0.45 Spain 0.71 0.85
Ghana 3.81 5.99 Sri Lanka 4.35 1.28
Greece 0.10 -2.14 Sudan 3.98 1.69
Guatemala 1.12 1.33 Swaziland 0.99 3.32
Guyana 2.62 2.23 Sweden 1.74 1.62
Haiti -0.90 1.48 Switzerland 1.07 0.98
Honduras 1.89 1.85 Syrian Arab Republic 0.75 0.57
Hong Kong SAR, China 3.42 1.75 Tajikistan 5.46 3.18
Hungary 2.26 1.57 Tanzania 3.36 3.58
Iceland 1.78 -6.26 Thailand 3.74 0.81
India 5.48 1.39 Togo -0.10 2.52
Indonesia 3.67 0.80 Tonga 0.94 4.27
Iraq 3.56 2.76 Trinidad and Tobago 4.63 1.90
Ireland 2.25 0.47 Tunisia 2.82 -0.11
Israel 1.97 0.67 Turkey 2.52 2.92
Italy -0.07 0.78 Uganda 3.37 4.87
Jamaica 0.26 1.50 Ukraine 4.46 1.27
Japan 0.81 0.20 United Kingdom 1.27 1.00
Jordan 2.85 1.52 United States 1.17 1.46
Kazakhstan 6.76 1.76 Uruguay 2.51 -0.03
Kenya 1.51 1.83 Venezuela, RB 1.19 2.98
Korea, Rep. 4.28 0.44 Vietnam 5.08 1.53
Kuwait -0.21 2.10 Yemen, Rep. 1.27 2.10
Kyrgyz Republic 3.40 3.53 Zambia 5.93 3.68
Lao PDR 5.81 1.38 Zimbabwe -0.50 6.13

This table displays the list of the countries included in our analysis. We provide the GDP growth per capita and the
return on assets in percentage. Figures are averaged over 1999-2013.
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