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Is bank profitability beneficial for economic growth? While policymakers have shown major concerns for low levels of bank profitability, the influence of bank profitability on economic growth remains an open question. While it can favor economic growth by strengthening financial stability, it can also result from lower competition and as such depress economic growth. We provide the first empirical investigation to appraise the impact of bank profitability on economic growth. We examine a panel of 132 countries during the period 1999-2013 using generalized method of moments (GMM) dynamic panel techniques. We document a positive impact of bank profitability on economic growth in both the short-run and the long-run. These findings are robust to controlling for the dynamics of banks' profits. They are also robust to alternative measures, specifications, and time periods. They support the view that bank profitability should be promoted by authorities for growth concerns.

Introduction

The 2008 global financial crisis and steep decrease of interest rates took a toll on bank profitability. 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 illustrates how the notion of bank profitability is at the heart of central bank concerns. 3 A straight question that arises is whether or not bank profitability does contribute to economic growth. There are two main channels through which bank profitability can affect economic growth.

First, bank profitability can influence economic growth by exerting an impact on financial stability. Several works have shown that financial stability is beneficial for economic growth (e.g., [START_REF] Furceri | The Effect of Financial Crises on Potential Output: New Empirical Evidence from OECD Countries[END_REF][START_REF] Furceri | The Effect of Financial Crises on Potential Output: New Empirical Evidence from OECD Countries[END_REF][START_REF] Kupiec | Bank Failures and the Cost of Systemic Risk: Evidence from 1900 to 1930[END_REF][START_REF] Kupiec | Bank Failures and the Cost of Systemic Risk: Evidence from 1900 to 1930[END_REF] the costs for economic growth associated with financial crises). Therefore, bank profitability can favor economic growth by enhancing financial stability for the following reasons. On the liabilities and equity side, profitable banks can retain earnings, increase their core capital, offer higher returns to shareholders, and more easily raise capital on the markets [START_REF] Flannery | What Caused the Bank Capital Build-up of the 1990s?[END_REF]. On the asset side, profitable banks might be more adverse to risk as they have more to lose if downside risks materialize [START_REF] Keeley | Deposit Insurance, Risk, and Market Power in Banking[END_REF]. As a consequence, they have stronger incentives to screen loans [START_REF] Coval | Financial Intermediation as a Beliefs-Bridge between Optimists and Pessimists[END_REF] and monitor borrowers [START_REF] Holmström | Financial Intermediation, Loanable Funds, and The Real Sector[END_REF]. Empirical evidence confirms that greater profitability increases financial stability (e.g., Claeys and Schoors, 2007, for Russia;[START_REF] Arena | Bank Failures and Bank Fundamentals: A Comparative Analysis of Latin America and East Asia during the Nineties using Bank-Level Data[END_REF] Latin America; the common use of profitability in predicting bank distress in CAMELS ratings). However the argument according to which bank profitability would favor economic growth by fostering financial stability only works if financial stability is beneficial for economic growth. Even if there is a commonly accepted view that financial stability enhances growth, [START_REF] Rancière | Systemic Crises and Growth[END_REF] find that countries with occasional financial crises may enjoy higher growth than countries with stable financial systems. Thus, we cannot say for certain that bank profitability is positive for economic growth by fostering financial stability.

Second, bank profitability can be associated with economic growth through bank competition. A key driver of bank profitability is competition since low competition in the banking industry increases bank profits (e.g., [START_REF] Goddard | Dynamics of Growth and Profitability in Banking[END_REF].

However low competition also increases financing obstacles for firms [START_REF] Beck | Bank Competition and Access to Finance: International Evidence[END_REF] while high competition alleviates credit constraints [START_REF] Ryan | Does Bank Market Power Affect SME Financing Constraints?[END_REF][START_REF] Love | How Bank Competition Affects Firms' Access to Finance[END_REF]. If high bank profitability results from a lack of competition, it may result in lower access to credit and thus depress growth (e.g., [START_REF] Cetorelli | Banking Market Structure, Financial Dependence and Growth: International Evidence from Industry Data[END_REF][START_REF] Claessens | Financial Dependence, Banking Sector Competition, and Economic Growth[END_REF]. 4 Furthermore low competition leads to high loan rates which can undermine entrepreneurship and reduce private consumption.

However, some researchers argue that low bank competition fosters access to credit.

The information hypothesis of [START_REF] Petersen | The Benefits of Lending Relationships: Evidence from Small Business Data[END_REF] asserts that banks are more likely to extend credits if they are able to gather information on borrowers. In a concentrated credit market, [START_REF] Petersen | The Effect of Credit Market Competition on Lending Relationships[END_REF] further show that creditors are more likely to fund creditconstrained firms as they can internalize the benefits of lending to firms. [START_REF] Boot | Can Relationship Banking Survive Competition?[END_REF] confirm that an increase in competition increases small-business lending. In line with this view, [START_REF] Fungacova | Does Bank Competition Reduce Cost of Credit? Cross-Country Evidence from Europe[END_REF] provide empirical evidence that lower bank competition reduces the cost of credit for borrowing firms, thereby favouring access to credit.

Therefore, the influence of bank profitability on economic growth remains an open question 5 , which has not been empirically settled since no research to the best of our knowledge has ever investigated this question. To fill this gap, the objective of this research is to examine the causal effect of bank profitability on economic growth. To this end, we perform a cross-country analysis on a sample of 132 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 and consider the documented predictors of economic growth in line with [START_REF] Beck | Stock Markets, Banks, and Growth: Panel Evidence[END_REF] and [START_REF] Arcand | Too Much Finance?[END_REF]. 4 In a related vein, several works show how bank deregulation, associated with enhanced competition, leads to higher economic growth [START_REF] Jayaratne | The Finance-Growth Nexus: Evidence from Bank Branching Deregulation[END_REF][START_REF] Ketteni | Credit Market Deregulation and Economic Growth: Further Insights using a Marginal Integration Approach[END_REF], while few studies show the beneficial influence of bank efficiency on economic growth [START_REF] Belke | Regional Bank Efficiency and Its Effect on Regional Growth in 'Normal' and 'Bad' Times[END_REF][START_REF] Diallo | Bank Efficiency and Industry Growth during Financial Crises[END_REF]. 5 It has to be stressed that bank profits are mechanically associated with GDP since GDP is the sum of all sources of income including wages and company profits. However the share of bank profits in GDP is very low in our sample with a mean of 0.65%. We can thus consider the mechanical impact of changes in bank profits on economic growth as negligible. We thank an anonymous reviewer for pointing this out.

We enter this analysis aware that the dynamics of bank profitability might affect the results. In their analysis of 100 past banking crises, [START_REF] Reinhart | Recovery from Financial Crises: Evidence from 100 Episodes[END_REF] uncover a regular pattern of high-leverage in banks and rapid lending growth that creates an asset bubble and eventually precipitates a financial crisis. The situation, therefore, could arise where the influence of bank profitability on economic growth is positive in the short term, but turns negative as time goes by. Consequently, 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 3.199, i.e. a 1% increase in banks' return-on-assets generates an additional 3.2% of growth over three years. Second, computing the long-term impact of bank profits on economic growth also yields a positive estimate. Beyond the business cycle, additional banks' profits positively contribute to economic growth. Taking into account the dynamics of bank profitability with the past level of profitability does not impact this result. Overall, integrating both the current and past level of bank profits leads to a global long-term effect of 2.75% on economic growth.

This study therefore contributes substantially to the extensive literature on bank profitability. This literature has mainly assessed the potential variables influencing bank profitability [START_REF] Goddard | Dynamics of Growth and Profitability in Banking[END_REF][START_REF] García-Herrero | What Explains the Low Profitability of Chinese Banks?[END_REF][START_REF] Lee | The Impact of Bank Capital on Profitability and Risk in Asian Banking[END_REF][START_REF] Djalilov | Determinants of Bank Profitability in Transition Countries: What Matters Most?[END_REF] and the dynamics of bank profitability over the business cycle [START_REF] Albertazzi | Bank Profitability and the Business Cycle[END_REF][START_REF] Bolt | Bank Profitability during Recessions[END_REF][START_REF] Lopez | Why Have Negative Nominal Rates Had Such a Small Effect on Bank Performance? Cross-Country Evidence[END_REF]. We provide a new angle by investigating the consequences of bank profitability, through its impact on economic growth. We thus add a new perspective to the literature on the finance-growth nexus. This vast literature summarized by [START_REF] Levine | Finance and Growth: Theory and Evidence[END_REF] has identified the beneficial role of bank credit on growth, even if this relation turns to be non-monotonic [START_REF] Arcand | Too Much Finance?[END_REF][START_REF] Slesman | Political Institutions and Finance-Growth Nexus in Emerging Markets and Developing Countries: A Tale of One Threshold[END_REF].

The remainder of the paper is as follows. Section 2 details the methodology and the data. Section 3 reports the estimations. Section 4 provides concluding remarks.

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.

Data and variables

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) and aggregate information on commercial banks.

We concentrate on the period from 1999 to 2013, the period during which bank profitability data are available. In accordance with earlier studies, we ignore yearly data and use threeyear averages to smooth business cycle fluctuations (e.g. [START_REF] Beck | Stock Markets, Banks, and Growth: Panel Evidence[END_REF].

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 current US dollars. The multivariate approach controls for inflation. 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;[START_REF] Bolt | Bank Profitability during Recessions[END_REF]. 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 unconsolidated data from Bankscope. Specifically, it is calculated as the nominal return before tax aggregated at the country level, divided by the total assets of banks, aggregated at the country level. In the regressions, we winsorize the variable at the 1% level to avoid the influence of outliers. Aggregated banking data are only available from 1999, the starting year of our analysis.

Table 1 provides a univariate analysis of the relation between ROA and GDP growth.

Panel A in Table 1 provides raw statistics on ROA from 1999 to 2013. Over the period, there is a total of 132 countries and 635 observations. The mean ROA is 1.55% worldwide for the whole period. While relatively low in the late 1990s at around 1.16%, it rose in the early 2000s and reached 1.90% for the period 2005-2007. We draw a first picture of the relationship between GDP growth and banks' profit in the panel B of Table 1. To do so, we sort countries according to their banks' ROA and apportioning countries to quintiles. We provide the corresponding GDP growth per capita for each quintile and employ a Kruskal-Wallis equality-of-population rank statistic to test differences across groups. The key finding is the positive relation between bank profitability and growth. The median GDP growth goes from 2.08% in countries with the lowest level of bank profitability to 9.15% in countries where banks reap the highest profits.

Figure 1 displays the relation between banks' ROA and GDP per capita growth 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 is associated with a .92% increase in GDP per capita growth. Thus, the univariate analysis suggests the existence of a positive relation between bank profitability and economic growth.

We now turn to the variables used in the multivariate analysis, described in Table 2.

The choice of the country-level determinants of economic growth is based on the empirical literature on economic growth. Since this literature is huge, we briefly review the empirical literature related to our work linking characteristics of the banking system to economic growth. A first strand of studies has shown the impact of banking development on economic growth. Among them, [START_REF] Beck | Stock Markets, Banks, and Growth: Panel Evidence[END_REF] have investigated the influence of banks and stock markets on economic growth. In addition to the investigated key variables, they include in the analysis six determinants of economic growth: the initial GDP per capita, the average years of education, trade openness, the ratio of government expenditures to GDP, inflation, and the black market premium. They find evidence that bank development but also stock market development have a beneficial impact on economic growth.

A second strand of studies has questioned whether this influence would always be positive. In an influencing paper, [START_REF] Arcand | Too Much Finance?[END_REF] analyze whether the impact of financial development can be non-monotonic on economic growth. In addition to the measure of financial development and its squared value which are the focus of the paper, they consider the following determinants when explaining economic growth: the initial level of GDP per capita, the average years of education, government expenditures to GDP, trade openness, inflation. They find evidence of the existence of a threshold above which financial development does not exert a beneficial influence on economic growth.

A third strand of studies has scrutinized which characteristics of the banking development can affect economic growth. Among them, Benczur, Karagiannis and Kvedaras (2019) have studied whether the impact of financial development on economic growth is affected by the composition in terms of the sources of financing and of the recipients of financing. They consider several determinants of economic growth next to their variables for the financing: GDP per capita, enrolment in secondary education, government expenditures to GDP, trade openness, and inflation. They show that credit to companies is more beneficial for economic growth than credit to households, and confirm a non-linear relationship between banking development and economic growth.

Taking into account the former literature, we thus model economic growth as a function of seven additional components. 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 current US dollars (Initial GDP). We account for human capital with the variable Education that measures the number of years of schooling for population aged 25 and over, obtaining the data from Barro and Lee database. 6 We control for inflation computed from the annual variation in the consumer price index (∆CPI). 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 = ln(∆𝐶𝑃𝐼 + √∆𝐶𝑃𝐼 2 + 1). We consider country openness with trade in percentage of GDP (Openness). Next, we control for government size with Government Expenditures defined as the percentage in GDP of the general government final consumption expenditures. Last, we control for labour and capital formation. We define Labour as the proportion of a country's population that is employed, in percent. We define Capital Formation as the gross capital formation in current US$, in percent of GDP in current US$. As in the studies of [START_REF] Beck | Stock Markets, Banks, and Growth: Panel Evidence[END_REF] and [START_REF] Arcand | Too Much Finance?[END_REF], we use logs of all control variables with the exception of Labour and Capital Formation, that are percentage ratios.

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. 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. Specifically, following the GFDD definition, "it is estimated as (ROA+(equity/assets))/sd(ROA); sd(ROA) is the standard deviation of ROA." Variables are obtained at the bank level and first aggregated at the country level before doing the calculation. This indicator is widely used in the literature to capture the probability of default of banks (e.g. [START_REF] Laeven | Bank Governance, Regulation and Risk Taking[END_REF]. We also use the ratio of banks' non-performing loans to gross loans (NPL) to capture credit risk. We follow the definition of the GFDD, where the NPL ratio is measured as the "ratio of defaulting loans (payments of interest and principal past due by 90 days or more) to total gross loans (total value of loan portfolio). The loan amount recorded as nonperforming includes the gross value of the loan as recorded on the balance sheet, not just the amount that is overdue." Again, variables are obtained at the bank level and first aggregated at the country level before doing the calculation.

Last, we examine the roles of monetary policy, banking development, economic development and institutional development. We detail the corresponding variables in each subsection. Appendix A provides a list of the variables along with their definition and source.

Table 2 presents descriptive statistics for all the variables. All economic variables are expressed in current US dollars, or calculated from variables in current US dollars.

Taking the restrictions set by the different data sources and the use of lagged variables in the regression, we end up with a panel of 132 countries over the period of 1999 to 2013.

While the univariate analysis allowed us to use 635 observations and 132 countries, the use of lagged variables in the multivariate analysis restricts the sample to 361 observations and 107 countriesrobustness test in Table 12 does not use lagged variables, which expands the sample back to 132 countries and yields similar results. Appendix C gives a list of the countries included in the analysis.

Methodology

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

𝑦 𝑖,𝑡 = 𝛼 0 + 𝛼 1 . 𝑦 𝑖,𝑡-1 + 𝛽 1 . 𝑅𝑂𝐴 𝑖,𝑡 + 𝛽 2 . 𝑅𝑂𝐴 𝑖,𝑡-1 + ∑ 𝛾 𝑘 . 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 𝑘,𝑖,𝑡 𝐾 𝑘=1 + 𝜀 𝑖,𝑡 , (1) 
where 𝑦 stands for GDP growth per capita and ROA for banks' return-on-assets. Countries are indexed with i and years with t. Using yearly data is likely to accentuate seasonality components in our sample. In accordance with former literature (e.g. [START_REF] Beck | Stock Markets, Banks, and Growth: Panel Evidence[END_REF], 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 ROAi,t. We compute the long-term effect of ROA on GDP growth as [START_REF] Abbassi | The Effectiveness of Monetary Policy in Steering Money Market Rates during the Financial Crisis[END_REF]. We next add ROAi,t-1 to account for the potential dynamics in bank profitability. In that case, the computation of the long-term effect becomes

𝛽 1 1-𝛼 1 (e.g.
𝛽 1 +𝛽 2 1-𝛼 1 .
We estimate the equation ( 1) with four alternative approaches, which progressively account for potential econometric flaws.

Following [START_REF] Beck | Stock Markets, Banks, and Growth: Panel Evidence[END_REF] andArcand, Berkes andPanizza (2015), we start our analysis with a cross-country OLS regression. OLS regressions are not only useful in describing the 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, yt-1. In this paper, we will follow the approach of [START_REF] Beck | Stock Markets, Banks, and Growth: Panel Evidence[END_REF] and [START_REF] Arcand | Too Much Finance?[END_REF] among others, in order to tackle the issue of reverse causality in our sample and provide robust estimates.

Our first step to tackle the omitted variable bias 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 instrument as bank competition has a direct impact on bank profitability (e.g. [START_REF] Goddard | Dynamics of Growth and Profitability in Banking[END_REF]), 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 [START_REF] Arellano | Some Tests of Specification for Panel Data: Monte Carlo Evidence and an Application to Employment Equations[END_REF] and [START_REF] Blundell | Initial Conditions and Moment Restrictions in Dynamic Panel Data Models[END_REF].

We briefly introduce GMM estimators below and refer to [START_REF] Roodman | How to Do xtabond2: An Introduction to Difference and System GMM in Stata[END_REF] for a more extensive discussion. GMM estimators are designed for panel data analysis following a dynamic process, with fixed individual effects, endogenous, predicted and exogenous regressors, serial correlation and heteroscedasticity 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. This allows us to tackle the issue of endogeneity and identify the causal relationship in our sample (e.g., [START_REF] Beck | Stock Markets, Banks, and Growth: Panel Evidence[END_REF]. We use all the lags available starting with the second lags for endogenous variables and the first lags for predetermined variables. All contemporaneous variables, except Education, are defined as endogenous.

Education and the lagged variables are defined as predetermined. Yearly fixed-effects and Lerner Index are defined as exogenous. 7 The model is estimated with panel fixed-effects at the country level. We compute robust standard errors using [START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] finite sample correction, that clusters standard-errors at the panel (country) level.

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 policy and financial development, the roles of economic development and institutions, and finally some robustness tests.

Baseline results

Table 3 displays the estimations considering the current level of ROA as our key explaining variable. 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 1.195%, while Panel FE yields a coefficient of 1.535% and the IV regression gives an estimate of 2.239 %. System GMM provides an estimate at 3.078%. In other words, an increase of the nominal ROA of 1 percent leads to an increase of 3.1% of nominal economic growth over a period of three years. 8 Models are correctly specified with significant F-statistics and Chi². 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 significantly autocorrelated at the first order. Regarding the other explanatory variables, we observe that past level of GDP per capita growth positively contributes to the current level of growth and government expenditures exert a negative impact 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 (ROAt-1). 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 still observe a significantly positive coefficient for ROA, of similar magnitude, confirming the positive impact of the current level of bank profitability on economic growth. We do not find a significant coefficient for ROAt-1.

A crucial concern is the long-term impact of bank profitability on economic growth.

We compute and test the long-term effect of bank profits. Results are reported at the bottom of Table 3. One main result emerges. The long-term effect of ROA is positive and significant, both when we only consider the contemporaneous impact on GDP growth and when we consider the impact of the previous level of ROA as well. This is the case in OLS, fixedeffects, IV and system GMM regressions. This finding suggests bank profitability contribute to the upward part of the business cycle but also exerts a positive effect beyond the business cycle.9 Thus, our estimations lead to two main conclusions. First, bank profitability helps foster economic growth in the short-run. We find evidence that the current level of bank profitability is positively associated 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 also observe a positive and significant impact of bank profitability on economic growth in the long-run.

Interactions with country-level variables

Our main estimations indicate that bank profitability exerts a positive short-term and long term impact. 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 (Demirgüc-Kunt and Huizinga, 1999;[START_REF] Borio | The Influence of Monetary Policy on Bank Profitability[END_REF].

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 in the growth equation. We use the M2 and M3 growth as our indicators of the monetary environment. Both variables are calculated using nominal terms and scaled by nominal GDP. 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 4 reports the results.

In the first step, we control for M2 growth. The coefficients of ROA and ROAt-1 remain positive and non-significant, respectively. However, when monetary policy is accounted for, the role of the current level of bank profits is reduced by almost half, 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 driving economic growth. In the second step, we add the interaction of bank profitability with M2 growth (ROA × M2 Growth). The coefficient of the interaction is non-significant, however, the coefficient of ROA remains positive and the long-term effect of ROA and ROAt-1 is positive and significant. This supports the view that while the monetary stance affects banks' profitability and economic growth, there is also a specific channel linked to banks' profits.

We redo similar estimations using the growth of M3 as our indicator of monetary policy. Compared to M2, controlling for M3 growth further reduces the size of the impact of banks' profitability on economic growth. In this specification, a 1% increase in banks' profits leads to .925% increase in nominal GDP growth per capita. This confirms the role played by the monetary policy in affecting the link between banks' profits and growth. Next, controlling for M3 growth and its interaction with ROA yields a negative and significant coefficient for ROAt-1. This underlines the dynamic effect a loose monetary stance can have on the link between banks' profitability and economic growth. This result is in line with the evidence that an environment with accommodative monetary policy and low interest rate levels is detrimental to bank profits [START_REF] Borio | The Influence of Monetary Policy on Bank Profitability[END_REF]. We now show that is also detrimental to the positive role of bank profits on economic growth from a dynamic perspective. Monetary policy can foster the relationship between bank profits and economic growth in the short run, but it creates a negative impact in the next period and generates no significant long-term impact.

So far, we have presented the isolated impact of the interaction between monetary policy and banks' profitability. At the bottom of the table, we provide an estimate of the full effect of profitability, by summing the coefficients of ROA, ROAt-1, and the interaction between ROA and monetary policy. We also report the corresponding Chi 2 statistic to test for its significance. This allows us providing an estimate of the overall impact of the conjunction of monetary policy and bank profitability on economic growth. When using M2 as an indicator of monetary policy, the effect is positive and significant: the combined impact of an increase in the aggregate amount of money and an increase of bank profitability, including their combined effect, result in a positive impact on economic growth. The effect is however non-significant with M3, even if the sign of the effect remains the same. This confirms the role played by a loose monetary policy in reducing the positive link between banks' profits and economic growth.

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 finance-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 [START_REF] Rioja | Does One Size Fit All? A Reexamination of the Finance and Growth Relationship[END_REF][START_REF] Arcand | Too Much Finance?[END_REF][START_REF] Benczur | Finance and Economic Growth: Financing Structure and Non-Linear Impact[END_REF].

In line with this conclusion, the relationship between bank profitability and economic growth may be conditional to the level of financial development.

Financial and economic development are also often associated with lower information asymmetries [START_REF] Godlewski | Does Collateral Help Mitigate Adverse Selection? A Cross-Country Analysis[END_REF][START_REF] Fungacova | Does Bank Competition Reduce Cost of Credit? Cross-Country Evidence from Europe[END_REF]. The quality of risk analysis increases with the knowledge and skill of bank employees, which are positively associated with economic and financial development. In line with that argument, we expect bank profitability 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 5 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. 10 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 influenced by the level of financial development.

Again, we now turn to the full impact of financial development and bank profitability, by adding up their individual effect as well as their combined impact. Results are reported at the end of the table, with the corresponding Chi 2 statistic. Results support a positive and significant effect of the combined and overall impact of bank share and private credit and bank profitability.

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 (Income Group = 1), middle income, upper middle income and high income (Income Group = 4). In Table 6, 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 between 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 do not observe a significant coefficient for the interaction term between ROA and the different Income Groups. Hence, our results suggest an evenly spread positive impact of banks' profitability on economic growth for countries at different stages of economic development.

At the end of the table, we report the full effect of bank profitability. The full effect turns to be positive and significant in all models but model 5. This overall confirms that the level of economic development does not play a significant role. Finally, we consider the impact of institutional quality. Institutions can influence the relation 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 10 See the "vanishing effect" found by [START_REF] Rousseau | What Is Happening to the Impact of Financial Deepening on Economic Growth?[END_REF] and the recent evidence provided by [START_REF] Arcand | Too Much Finance?[END_REF] of a negative effect in the case of excessive financial development.

instability can be growth-enhancing. 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 7 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 economic growth. We capture this element using the interaction of Rule of Law and ROA and Regulatory Quality with ROA. Both estimates are non-significant. This supports a nonsignificant impact of institutional development on our results. In each case, the overall impact of bank profitability is also positive and significant. Turning to the overall impact, we observe consistent results. When estimating the full effect of bank profitability, we observe a positive and significant impact on economic growth in the two specifications with interactions.

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 contains 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 profitability on economic growth differs with the period by including interaction terms between bank profitability variables and crisis dummy variables. We test several specifications: ROA × Banking Crisis in column (2), ROA, ROAt-1 × Banking Crisis in column (3), ROA × Banking Crisist-1 in column (4), ROA × Banking Crisis2008-2010 in column (5).

Banking Crisis2008-2010 is 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 significantly positive and ROAt-1 is non-significant, and the overall effect of bank profitability is positive and significant. Hence, controlling for banking crises does not affect our main findings. Thus, the relation between bank profitability and economic growth is not influenced by the fact that our observation period includes a major crisis.

Second, we check the robustness of our profitability measure. We redo the main specification 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-onequity, in contrast, provides information only on the return for the capital invested by shareholders. This measure has been used in works on bank profitability (e.g. [START_REF] Goddard | Dynamics of Growth and Profitability in Banking[END_REF]. Here, we use return-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 no significant effect of the lagged value of the return-on-equity and the common effect of ROE and ROEt-1 is positive and significant. Controlling for banking crisis also does not impact our results.

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. [START_REF] Beck | Stock Markets, Banks, and Growth: Panel Evidence[END_REF][START_REF] Arcand | Too Much Finance?[END_REF]. To test the robustness of this measure, we consider real GDP growth and redo the estimations in Table 10. This modification does not change the results. We still observe that the coefficient of ROA is positive and significant in all estimations. Conversely, ROAt-1 is non-significant.

Using real GDP growth, the long-term effect of ROA and ROAt-1 is also positive and significant. Controlling for banking crisis also does not impact our results.

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 (QROA1 to QROA5) 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) Ushaped 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 findings is the role of profit dynamics on GDP. Our main estimations consider threeyear 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 estimating system GMM regressions. We also cannot include any lag of the variables. Table 12 reports the results. Using a 2-year average reinforces the role of the business cycle: ROA has a positive effect on economic growth and the effect of ROAt-1 is negative and significant. However, our main findings are again supported with a positive and significant long-term effect. Using a 5-year average confirms a positive effect of ROA on economic growth. Controlling for banking crisis also does not impact our results.

Finally, we control for risk in the estimations. As noted, bank profitability can affect economic 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 measure 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 non-significant impact of ROAt-1. The long-term effect of ROA on economic growth remains positive and significant. In other words, our main conclusions are not affected when bank risk is taken into consideration.

Conclusions

This paper addresses the evidence of bank profitability effects on economic growth. With policymakers concerned about low bank profitability, it is of some importance to ask whether higher bank profitability actually enhances growth.

We obtain two major conclusions. First, we find that bank profitability favors economic growth in the short-run. Second, even when controlling for dynamics in banks' profitability over the business cycle, we also find a positive effect in the long-run. These findings are robust to a battery of robustness checks, including the use of alternative measures of profitability and growth.

In addition, we observe that the impact of bank profitability on economic growth is influenced by monetary policy. Considering monetary policy reduces the impact of banks' profits on economic growthbut does not remove it. Importantly, controlling for the larger money aggregate M3 reinforces the cyclical component of banks' profits. On the opposite, we do not find any significant moderating effect of economic development and 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 reinforces economic growth in the short and long term based on the relation between financial stability and economic growth.

From a policy perspective, these findings support the view that bank profitability should be promoted by authorities for growth concerns. The effects are positive in both the short-and long-run. Thus, when authorities view low bank profitability as a major concern, this is indeed relevant in the broader perspective of long-run economic growth. Furthermore, it does play a positive role for short-run objectives.

Our research is an initial step towards understanding the impact of bank profitability on financial stability. Our work can be improved in different ways. It would be of interest to check the relevance of our findings for alternative periods than the period 1999-2013. It would also be particularly interesting to perform our analysis for a much longer period in line with the long-term perspective of economic growth. Furthermore the use of regional data can allow a more precise identification strategy linking bank profitability and economic growth at the regional level. We let these questions for further research.

Table 1. Trends in ROA

This table presents statistics for the ROA at the country level for 132 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-population rank test (KW test). Chi² 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. ***, ** and * report the 1%, 5% and 10% thresholds of significance. 1999-2013 1999-2001 2002-2004 2005-2007 2008-2010 

Table 3. Main estimations

The table below presents OLS, Panel fixed-effects (FE), Instrumental Variables (IV) Panel FE and System GMM 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. Panel models are estimated with fixed-effects at the country level. 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. Appendix B details the first-stage of the IV Panel FE. 

OLS

Monetary policy

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 model is estimated with panel fixed-effects at the country level. The t-statistic based on [START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] 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.

(1)

( 

Financial development

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 model is estimated with panel fixed-effects at the country level. The t-statistic based on [START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] 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.

.

( The table presents alternative periods to average variables. We use 2-year periods and perform system GMM regressions. 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 model is estimated with panel fixed-effects at the country level. The t-statistic based on [START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] 

ROA and GDP growth

The graph below relates banks' return-on-assets on the horizontal axis and GDP growth per capita on the vertical axis. 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 635 observations and 132 countries. The first and last percentiles have been removed.

Appendix C. List of countries used in analysis

This table displays the list of the 132 countries included in our analysis. We provide the GDP growth per capita and the return on assets in percentage. 

  

Table 2 .

 2 Descriptive statisticsThis table provides descriptive statistics for the variables used in the study. Appendix A gives the definitions of the variables.

	2011-2013	KW test, by year

Table 4 .

 4 

Table 5 .
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Table 6 .

 6 Economic developmentSystem 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 model is estimated with panel fixed-effects at the country level. The t-statistic based on[START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] 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.

		(1)	(2)	(3)	(4)	(5)
	ROA	3.009***	3.320***	2.700***	2.703***	3.009***
		(3.48)	(4.23)	(3.53)	(3.29)	(3.48)
	ROA t-1	-0.179	-0.374	-0.354	-0.160	-0.179
		(-0.41)	(-0.98)	(-0.92)	(-0.38)	(-0.41)
	Income Group	-1.512	-0.972	-1.444	-0.370	-1.512
		(-0.70)	(-0.47)	(-0.69)	(-0.22)	(-0.70)
	ROA × High Income		-1.144			
			(-0.93)			
	ROA × Up-Middle Income			0.112		
				(0.11)		
	ROA × Middle Income				1.031	
					(1.52)	
	ROA × Low Income					
	GDP Per Capita Growth t-1	-0.118	-0.099	-0.100	-0.118	-0.118
		(-1.41)	(-1.22)	(-1.29)	(-1.52)	(-1.41)
	Initial GDP (log)	-0.112	-0.408	-0.175	-0.212	-0.112
		(-0.16)	(-0.80)	(-0.34)	(-0.37)	(-0.16)
	Education (log)	5.335	5.312	5.177	3.163	5.335
		(1.09)	(1.24)	(1.31)	(0.96)	(1.09)
	Inflation (log)	3.022**	2.294	2.834**	2.807*	3.022**
		(2.05)	(1.62)	(2.05)	(1.92)	(2.05)
	Openness (log)	3.733	3.239	1.970	2.419	3.733
		(1.45)	(1.45)	(0.81)	(0.94)	(1.45)
	Government Exp. (log)	1.607	0.426	1.792	0.999	1.607
		(0.43)	(0.13)	(0.49)	(0.28)	(0.43)
	Labour	0.032	0.071	0.043	0.035	0.032
		(0.30)	(0.61)	(0.47)	(0.35)	(0.30)
	Capital Formation	0.307**	0.329***	0.335***	0.362***	0.307**
		(2.27)	(2.61)	(3.00)	(2.58)	(2.27)
	Lerner	-2.443	-1.963	-1.311	-1.303	-2.443
		(-0.45)	(-0.37)	(-0.25)	(-0.27)	(-0.45)
	Constant	-14.521	-16.400	-14.362	-14.872	-14.521
		(-1.05)	(-1.25)	(-1.11)	(-1.16)	(-1.05)
	N	361	361	361	361	361
	No. of groups	107	107	107	107	107
	Chi²	166.49***	259.99***	238.76*** 299.81***	166.49***
	Hansen p-value	0.15	0.22	0.35	0.22	0.15
	AR 1	-1.88*	-1.89*	-2.03**	-1.99*	-1.88*
	AR 2	-1.61	-1.60	-1.66	-1.73*	-1.61
	Long-Term Effect of ROA	2.531***	2.679***	2.134***	2.275***	2.531***
		(2.99)	(3.43)	(2.88)	(2.99)	(2.99)
	Full Effect		1.80	2.46**	3.57***	0.49
			(2.16)	(5.36)	(19.56)	(0.51)

Table 7 .

 7 Institutional developmentSystem 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 model is estimated with panel fixed-effects at the country level. The t-statistic based on[START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] 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.

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

Table 8 . Robustness check: Banking Crisis System

 8 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 model is estimated with panel fixed-effects at the country level. The t-statistic based on[START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] 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.

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

Table 9 . Robustness check: Alternative Measure of Profitability System

 9 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 model is estimated with panel fixed-effects at the country level. The t-statistic based on[START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] 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.

	(1)	(2)	(3)

Table 10 . Robustness check: Alternative Measure of Growth System

 10 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 model is estimated with panel fixed-effects at the country level. The t-statistic based on[START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] 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.

	(1)	(2)	(3)

Table 11 . Robustness check: Test of a Nonlinear Relationship System

 11 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 model is estimated with panel fixed-effects at the country level. The t-statistic based on[START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] 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.

	(1)	(2)	(3)

Table 12 . Robustness check: Alternative Averaging
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  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.

			Figure 1.				
		2 Years -System GMM	5 Years -Panel Fixed Effects
		(1)	(2)	(3)	(4)	(5)	(6)
	ROA	3.626*** 2.963*** 2.242***	0.939*** 0.819*** 0.722**
		(4.24)	(3.89)	(3.72)	(3.06)	(2.82)	(2.39)
	ROA t-1	-1.501*** -1.378*** -0.876**			
		(-3.25)	(-3.25)	(-2.24)			
	Banking Crisis		-2.160	-1.892		-1.663*	-1.766*
			(-1.15)	(-1.16)		(-1.73)	(-1.80)
	ROA × Banking Crisis			0.410			0.177
				(1.12)			(1.13)
	GDP Per Capita Growth t-1	-0.040	-0.032	-0.044			
		(-0.51)	(-0.43)	(-0.61)			
	Initial GDP (log)	-0.816	-0.839	-0.863**	-6.367	-6.037	-6.362
		(-1.15)	(-1.46)	(-2.11)	(-1.51)	(-1.46)	(-1.51)
	Education (log)	6.062	4.531	4.194	1.026	0.223	0.591
		(1.49)	(1.23)	(1.38)	(0.14)	(0.03)	(0.08)
	Inflation (log)	0.534	1.167	1.554	-0.791	-0.675	-0.588
		(0.39)	(0.87)	(1.16)	(-0.76)	(-0.65)	(-0.56)
	Openness (log)	-2.774	-1.197	-1.397	-1.384	-1.150	-1.283
		(-1.05)	(-0.58)	(-0.68)	(-0.38)	(-0.32)	(-0.35)
	Government Exp. (log)	-4.092	-3.186	-2.299	-6.824	-6.283	-6.336
		(-0.97)	(-0.76)	(-0.57)	(-1.30)	(-1.19)	(-1.20)
	Labour	-0.050	-0.048	-0.064	0.020	0.017	0.018
		(-0.47)	(-0.57)	(-0.76)	(0.26)	(0.22)	(0.23)
	Capital Formation	0.654*** 0.605*** 0.592***	0.585*** 0.571*** 0.572***
		(4.25)	(3.79)	(4.17)	(4.11)	(4.02)	(4.05)
	Constant	-17.930	-11.430	-7.918	44.678	44.564	47.212
		(-1.16)	(-0.76)	(-0.52)	(0.87)	(0.87)	(0.92)
	N	477	477	477	332	332	332
	No. of groups	118	118	118	125	125	125
	Chi²	232.84*** 286.18*** 223.20***			
	Hansen p-value	0.89	0.99	1.00			
	AR 1	-3.20***	-3.29*** -3.15***			
	AR 2	-1.41	-1.75	-1.76			
	Adjusted R²				0.59	0.59	0.59
	F				36.02*** 33.74*** 31.67***
	LT Effect of ROA	2.043*** 1.536*** 1.308***			
		(3.03	(2.63)	(2.72)			

  Figures are averaged over 1999Figures are averaged over -2013. . 

	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
	Country Guatemala	Growth 1.12	ROA 1.33	Country Swaziland	Growth ROA 0.99 3.32
	Afghanistan Guyana	6.37 2.62	0.90 2.23	Lao PDR Sweden	5.81 1.74	1.38 1.62
	Albania Haiti	5.91 -0.90	2.28 1.48	Latvia Switzerland	5.41 1.07	0.34 0.98
	Algeria Honduras	2.04 1.89	1.01 1.85	Lesotho Syrian Arab Republic	3.04 0.75	4.10 0.57
	Argentina Hong Kong SAR, China	2.14 3.42	0.57 1.75	Liberia Tajikistan	3.10 5.46	1.43 3.18
	Armenia Hungary	7.45 2.26	2.75 1.57	Libya Tanzania	2.57 3.36	0.97 3.58
	Australia Iceland	1.70 1.78	1.19 -6.26	Lithuania Thailand	5.42 3.74	-0.31 0.81
	Austria India	1.33 5.48	0.64 1.39	Luxembourg Togo	1.70 -0.10	0.60 2.52
	Bahrain Indonesia	-0.36 3.67	1.77 0.80	Macao SAR, China Tonga	8.80 0.94	1.16 4.27
	Bangladesh Iraq	4.12 3.56	3.01 2.76	Malawi Trinidad and Tobago	1.17 4.63	6.17 1.90
	Barbados Ireland	0.70 2.25	1.66 0.47	Malaysia Tunisia	3.21 2.82	2.08 -0.11
	Belgium Israel	1.07 1.97	0.78 0.67	Mali Turkey	1.09 2.52	1.50 2.92
	Belize Italy	1.13 -0.07	4.32 0.78	Malta Uganda	1.45 3.37	0.10 4.87
	Benin Jamaica	1.18 0.26	1.40 1.50	Mauritania Ukraine	2.00 4.46	1.81 1.27
	Bolivia Japan	2.12 0.81	1.12 0.20	Mauritius United Kingdom	3.42 1.27	2.04 1.00
	Botswana Jordan	3.12 2.85	2.00 1.52	Mexico United States	0.91 1.17	0.97 1.46
	Brazil Kazakhstan	2.15 6.76	1.82 1.76	Mongolia Uruguay	5.93 2.51	1.43 -0.03
	Brunei Darussalam Kenya	0.23 1.51	0.98 1.83	Morocco Venezuela, RB	3.10 1.19	1.50 2.98
	Bulgaria Korea, Rep.	4.06 4.28	1.24 0.44	Mozambique Vietnam	4.51 5.08	1.03 1.53
	Burundi Kuwait	-0.25 -0.21	3.99 2.10	Namibia Yemen, Rep.	3.50 1.27	2.54 2.10
	Cambodia Kyrgyz Republic	6.09 3.40	0.95 3.53	Nepal Zimbabwe	2.79 -0.50	2.10 6.13
	Cameroon	1.08	2.23	Netherlands	1.05	0.17
	Canada	1.39	1.51	New Zealand	1.67	1.25
	Central African Republic	-0.56	2.24	Nicaragua	2.33	0.67
	Chile	2.67	2.20	Niger	0.34	1.78
	China	9.10	1.00	Norway	0.77	0.80
	Colombia	2.49	1.41	Pakistan	1.88	0.62
	Congo, Rep.	2.50	2.64	Panama	4.61	1.48
	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	0.89	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	Russian Federation	5.19	3.89
	Ecuador	1.99	-5.37	Rwanda	4.56	3.86
	Egypt, Arab Rep.	2.45	0.89	Saudi Arabia	2.16	2.20
	El Salvador	1.63	1.99	Senegal	1.19	2.29
	Estonia	4.34	3.26	Sierra Leone	2.47	7.97
	Finland	1.49	-0.09	Singapore	3.68	1.34
	France	0.88	0.81	Slovak Republic	3.72	0.47

The President of the Dutch central bank, Klas Knot, observed: "The low interest rates (…) put pressure on banks' profitability" (October

4, 2016), while 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(October 3, 2016).

http://www.barrolee.com/

Because we employ the years as instruments, we refrained from using the Lerner Index as well: while this does not affect our results, it entails a loss of 19 countries in the sample.

Our model controls for inflation and, hence, employs the nominal growth of GDP per capita as dependent variable. Running the model with real GDP growth per capita as dependent variable instead yields an estimate of 0.44% for ROA, significant at the 5% level. This difference between ROA coefficients impacting either nominal GDP (as reported) or real GDP (unreported) as dependent variable is similar throughout the paper.

We test for a longer-term dynamic adding the second lag of ROA but find no support for a significant effect of ROA t-2 , while the main results hold for ROA and ROA t-1 .

Table 13. The role of risk

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 model is estimated with panel fixed-effects at the country level. The t-statistic based on [START_REF] Windmeijer | A Finite Sample Correction for the Variance of Linear Efficient Two-Step GMM estimators[END_REF] 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.

(1)

( 

WDI

Openness

Trade (% of GDP). Regressions take the log of the ratio not in percentage.

WDI

Government

Exp.

General government final consumption expenditure (% of GDP).

Regressions take the log of the ratio not in percentage.

WDI

Labour

Proportion of a country's population that is employed, in percent.

Ages 15 and older are considered the working-age population.

WDI

Capital Formation

Gross capital formation, in current US$, in percent of GDP in current US$.

WDI

Banking Crisis

Banking crisis dummy (1=banking crisis, 0=none). GFDD Z-Score (𝑅𝑂𝐴 + ( 𝐸𝑞𝑢𝑖𝑡𝑦 𝐴𝑠𝑠𝑒𝑡𝑠 )) /𝜎 𝑅𝑂𝐴 ; 𝜎 𝑅𝑂𝐴 is the standard deviation of ROA. GFDD NPL Ratio of defaulting loans (payments of interest and principal past due by 90 days or more) to total gross loans.

GFDD

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 and central bank assets.

GFDD

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

Worldwide Governance Indicators

Income Group

Income classification of countries by the World Bank (1=Low Income, 2=Middle Income, 3=Upper Middle Income, 4=High Income). We create the corresponding dummy variables.

WDI

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. Gaps for the years 1999 and 2001 are linearly extrapolated.

Worldwide Governance Indicators

ROE

Aggregated banks' return-on-equity (%, before tax) at the countrylevel. Unconsolidated across countries.

GFDD

GDP growth

GDP growth (annual %). Calculation is based on the GDP at market prices (current US$).

WDI

QROA

Dummy variable for each ROA quintile (Q ROA 1 to Q ROA 5)

Lerner

Measure of market power in the banking market. It compares output pricing and marginal costs.

GFDD

Appendix B. First-Stage IV Panel FE

The table below presents the first-stage of the Instrumental Variables (IV) Panel Fixed-Effects (FE) regressions. The result column is based on the model in Table 3. The variable Lerner and its lag instrument the variable ROA. Variables are averaged over a 3-year time period. Dummy variables for the years are included but not reported. We test over-identification using Hansen J-statistic, underidentification using Kleibergen-Paap test and weak instrument using Anderson-Rubin χ 2 test. Tstatistic 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.