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ABSTRACT 

We investigate the impact of the recent rise of pan-African banks, which are indigenous African 

banks with cross-border networks, on banking sector stability within the West African 

Economic and Monetary Union (WAEMU). Specifically, we test the competition-stability 

hypothesis using hand-collected bank level data from all WAEMU countries for 2000-2017. 

We uncover evidence to suggest that the increase in competition engendered by the entry of 

pan-African banks is associated with an increase in banking stability as well as an increase in 

banking fragility – it all depends on the origins of banks in WAEMU. Specifically, our results 

suggest that the expansion of pan-African banks into the WAEMU banking system supports 

competition-fragility hypothesis, while the presence of French banks in WAEMU supports 

both the competition-stability and the competition-fragility views. Overall, what is clear is that 

bank profit is the main mechanism through which competition is associated with an increase 

in banking fragility in the WAEMU. 
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1. Introduction  

Financial systems in Africa are dominated by banks, characterized by their small size, lack of 

depth and inefficient intermediation. However, during the past two decades, the African 

financial landscape has dramatically changed. Cross-border banking from other African 

countries have not only become the norm, but also these foreign banks have become key players 

in the banking system of many African countries, including the West African Economic and 

Monetary Union (WAEMU) region. 

The aim of this paper is to study how the activities of cross-border banks, stemming 

from the recent rise of pan-African banks, affect banking sector stability within the WAEMU. 

The recent study by Kanga et al. (2019) shows that cross border pan-African banks entry 

increases competition in the banking sector of WAEMU countries, which pushes banks to look 

for alternative sources of revenues beyond traditional lending. The current study aims to 

explore whether this search for alternative sources of revenues reduces the risk-taking 

behaviour of the banks (and hence increases bank stability) or instead increases the risk appetite 

of the banks (and hence induces more fragility) within the regional banking system. 

This study is relevant for three reasons. Firstly, over the last three decades, the focus of 

the literature has mostly been on the behaviour of foreign versus domestic banks. However, 

some recent works argue that the origin of banks matters, whether domestic, regional or global 

from other emerging economies or developed countries, e.g. Beck (2014); Kanga et al. (2018, 

2019); Pelletier (2018). Secondly, there is no consensus on the literature regarding the link 

between bank competition and banking stability. On the one hand, by enabling interest rate to 

fall, competition will decrease firms’ probability of default, which improves bank’s 

profitability and helps building capital buffers (Boyd & De Nicoló, 2005), the so-called 

competition-stability hypothesis. On the other hand, the competition-fragility view supports 

that competition erodes market power, decreases profit and margins, and, in turn, reduces 

franchise value and encourages banks to increase risk and operate with low capital buffers (e.g., 

Marcus (1984) and Keeley (1990)). Moreover, recent studies posit that competition-risk 

relationship is nonlinear (Martinez-Miera and Repullo, 2010). Indeed, competition which 

lowers lending rate also reduces the bank’s revenues from performing loans. The relationship 

is therefore non-monotonic. Thirdly and finally, the WAEMU region, a common monetary 

zone with a single currency pegged to the Euro, has been less covered by the existing literature. 

This region constitutes a good laboratory to explore some of these issues among a set of 
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heterogeneous developing countries, without worrying about the potential effects of countries’ 

monetary policies and differences in regulation2. Within this region, the monetary policy and 

the banking regulation are unique and apply to all countries, therefore their possible effects are 

neutral in this context.  

This study contributes to the literature on the relationship between competition and 

stability by focusing on the role played by the ownership of banks in the WAEMU. The 

ownership literature provides two contrasting predictions about bank ownership and risk-taking 

behaviour. On the one hand, the market risk theory argues that foreign banks are riskier than 

domestic banks because of their information disadvantage (low knowledge) on the new market. 

On the other hand, foreign ownership could be associated with lower risk because foreign-

owned banks may have better access to capital markets, superior ability to diversify risks, 

access to superior technologies for collecting and assessing “hard” quantitative information. 

We try to understand the extent to which pan-African and French banks penetration improves 

the overall stability of the banking sector through competition. We use bank level data to 

investigate the effect of competition on bank stability. We use two competing measures –

Lerner index and Herfindahl-Hirschman index – to proxy competition. We use Z-score to 

measure the overall stability of banks and its sub-components to analyse the channels through 

which competition affects stability. Furthermore, we analyse the effect of competition on the 

asset quality and composition of the banking sector by using country-year data. Finally, we 

analyse the effect of competition on the profitability of the banking sector to better understand 

how competition affects stability.   

We use hand-collected bank level data from all West African Economic and Monetary 

Union (WAEMU) countries for 2000-2017. Our dataset covers all banks in the region and is 

preferable to Bankscope data, which covers less than 70 per cent of banks in the region. We 

estimate a series of linear and quantile models to take into account the possible non-linear 

effects of competition on stability.  

We find evidence of competition-fragility hypothesis in WAEMU driven by the 

expansion of pan-African banks into WAEMU banking system. The results imply that as 

market power or market share decreases (competition increases), bank capital and profitability 

fall, supporting the reducing franchise value effect. The effect of competition on stability is 

                                                      
2 This issue is important because monetary policy may affect the risk-taking behaviour of banks (Altunbas et al., 

2010, 2014). 
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strong for less sound banks (closer to insolvency), and reaches its maximum effects around the 

upper tail (more solvable banks) and lower tail (less solvable banks) of the Z-score, and slightly 

declines around the upper tail of the Z-score (more stable banks). The underlying financial 

health of financial institutions plays a role in the effect of competition on stability. The main 

channel through which competition affects stability in the WAEMU is banks’ profit. Our 

findings provide evidence of both franchise value – negative effect of competition on capital – 

and margin effects – negative effect of competition on profitability. The results are robust to 

the use of loan-to-deposit and loan-to-asset ratios as measures of banking sector stability. 

Moreover, when the proportion of pan-African banks reaches 50%, an increase in competition 

is associated with a decrease in banks’ asset portfolio quality – measured by non-performing 

loans. The negative effect of competition on the stability of pan-African banks is more 

noticeable in low-income countries (LICs).  

In addition, we find both evidence of competition-stability and competition-fragility for 

French banks. An increase in competition decreases French banks’ profit, particularly that of 

big banks, which is consistent with competition-fragility hypothesis or margin effect. The 

effect of competition on French banks’ profit is four times that on pan-African banks. However, 

an increase in competition does not deplete French banks’ capital. This last result supports 

competition-stability or risk-shifting effect for French banks. Moreover, the presence of French 

banks’ is found to enhance bank stability when the proportion of the total assets of French 

banks exceeds 40%. 

The remainder of this paper is organised as follows. Section 2 presents an overview of 

the related literature. Section 3 presents the data, the variables and descriptive statistics. Section 

4 analyses the relationship between competition and stability by using bank level data. We 

complement this analysis by country level analysis which allows us to test how competition 

affect the overall stability of the banking sector. Finally, Section 5 concludes. 

2. Related literature 

There are two competing theories on the relationship between competition and stability in the 

literature. The conventional theory, put forward as the charter value hypothesis or the 

competition-fragility hypothesis argues that the market power of banks allows them to charge 

higher rents, which increases their charter value and deters risk-taking behaviour. Therefore, 

an increase in competition erodes the market power of banks, decreases their profit margins, 
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and, in turn, reduces franchise value and encourages banks to increase their risk-taking 

behaviour.3  

The competing theory, in contrast, argues that a lack of competition may lead to lower 

bank stability (Boyd and De Nicoló, 2005) or an increase in competition can mitigate banks’ 

risk taking. Indeed, banks with more market power could charge higher loan rates in order to 

increase their interest margins. However, higher borrowing rates increase the likelihood of 

borrowers’ default. Higher loan rates discourage safe borrowers and encourage riskier projects 

(Stiglitz and Weiss, 1981), which consecutively worsen the overall quality of banks’ asset 

portfolio. The increased probability of borrowers’ bankruptcy reduces bank stability. As a 

result, banks will face less credit risk on their loan portfolios in more competitive markets, 

which will improve their profitability and capital, thereby enhancing overall stability. This 

theoretical prediction is often referred to as the competition-stability hypothesis and is used to 

predict the risk-shifting effect by banks as a result of changes in competition.  

By disciplining banks to increase monitoring or to improve their screening process, 

competition can also increase banks’ asset quality (Diamond, 1984) and improve the overall 

stability. Banks commit themselves to monitor loans granted to firms in order to improve firms’ 

expected payoff. They can either use excess capital (which is costly) or increase lending rate 

to improve their incentive to monitor. Allen et al. (2011) show that in perfectly competitive 

markets, it can be optimal for banks to use costly capital rather than the lending rate to commit 

to monitoring borrowers’ risk. Indeed, higher capital ratio is a signal of banks’ financial 

strength, which can reduce their funding costs and allows higher borrower surplus, and in turn, 

can enhance the overall stability.  

These theories have been revisited by Martinez-Miera and Repullo (2010) in a 

framework that allows both predictions to hold. These authors show a U-shaped relationship 

between competition and the risk of bank failure. On the one hand, an increase in competition 

lowers loan rates, which in turn decreases probabilities of loan default, and hence safer banks. 

This is the risk-shifting effect. One the other hand, competition lowers revenues from 

performing loans used as buffer against loan losses. Therefore, it decreases the overall stability 

of banks. This is the margin effect. The authors show that the risk-shifting effect tends to 

dominate in monopolistic markets, whereas the margin effect dominates in competitive markets. 

                                                      
3 The main contributors to this theory are Marcus (1984), Keely (1990), Hellmann et al. (2000) and Repullo 

(2004). 
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Following this line of arguments, the relationship between competition and stability is therefore 

not monotonic. 

Based on the above existing theories, the empirical findings in the literature are mixed. 

Appendix Table A1 reports key findings based on selected empirical studies. We can divide 

the existing empirical literature into three categories. The first category includes studies that 

find empirical evidence for the competition-fragility hypothesis (Beck et al., 2013; Berger et 

al., 2009; Bisetti et al., 2019; Corbae and Levine, 2018; Gan, 2004; Jiang et al., 2017). These 

studies show that market power is positively associated with banks’ overall stability. Banks use 

their market power to increase their loan portfolio risk – measured by non-performing loan 

ratios (Berger et al., 2009). The positive impact of market power on overall financial stability 

can be explained by banks holding higher equity capital ratios. An increase in competition 

squeezes banks’ net interest margins by increasing interest expenses (Bisetti et al., 2019), 

thereby reducing banks’ franchise value (Corbae and Levine, 2018). Therefore, banks increase 

their level of risk, develop new sources of non-interest income, and use acquisitions to increase 

scale and to reduce competition (Bisetti et al., 2019).  

The second category of empirical findings includes studies that find empirical evidence 

for the competition-stability hypothesis (Akins et al, 2016; Aris, 2010; Beck et al., 2006; De 

Nicoló et al., 2004, 2006; Goetz, 2018; Houston, 2010; Shaeck and Cihak, 2009; Shijaku, 2017). 

According to these authors, more competition is associated with banks charging a lower interest 

margin, maintaining a lower capital ratio, holding a less risky portfolio of assets, having lower 

profitability, and maintaining lower liquidity (Akins et al., 2016). Banks then reduce their asset 

portfolio risk as competition intensifies (De Nicoló et al., 2006; Goetz, 2018). These findings 

suggest that more competition had a disciplinary effect on the asset side of banks. 

The third category of empirical studies find non-linear effect between competition and 

stability (e.g. de-Ramon et al., 2018; Jiménez et al., 2013; Lui and Wilson, 2013; Tabak et al., 

2012). These studies find competition-stability and competition-fragility hypotheses to coexist 

depending on the underlying financial health of the institution or the characteristics of countries. 

According to de-Ramon et al. (2018), greater competition encourages relatively less sound 

banks to reduce costs, lower portfolio risk and increase capital ratios, strengthening their 

stability. At the same time, it lowers the incentives of relatively more sound banks to build 

capital ratios, weakening their stability. These findings are in the line with the work of Liu and 

Wilson (2013), which suggests that competition improves the stability of banks with high initial 
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levels of risk, while it weakens the stability of banks with lower initial levels of risk. However, 

they contradict Shaeck and Cihak’s (2014) finding that an increase in competition improves 

the stability of healthy banks more than fragile banks. In Fu et al. (2014), more concentration 

fosters financial fragility; and lower market power also induces bank risk exposure. In the same 

vein, Tabak et al. (2012) show that both high and low competition levels enhance financial 

stability, while the opposite effect holds for average competition. Bank size and capitalization 

explain this relationship. The larger a bank is, the more it benefits from competition. 

Capitalisation only enhances the stability of larger banks under high and average competition. 

Leroy and Lucotte (2017) find that greater competition encourages bank risk-taking (increases 

individual bank fragility) but enhances financial stability through reduced systemic risk. They 

claim that weak competition tends to increase the correlation in the risk-taking behaviour of 

banks. This finding is consistent with Jiang et al. (2016) who show that greater competition 

reduces bank opacity, enhancing the ability of markets and regulators to monitor banks. 

These results depend also on countries’ characteristics. For instance, tougher entry 

restrictions may benefit bank stability, whereas stronger deposit insurance schemes are 

associated with greater bank fragility (Fu et al., 2014). Moreover, greater competition will have 

a larger impact on banks’ risk-taking incentives in countries with stricter activity restrictions, 

lower systemic fragility, better developed stock exchanges, more generous deposit insurance 

and more effective systems of credit information sharing (Beck et al., 2013).  

To sum up, what separates our study from the existing empirical works is that it 

employs data only from WAEMU – a single monetary union in West Africa. This allows us to 

study the role played by the ownership of banks in the relationship between competition and 

stability in a greater homogenous legal and regulatory environment. The ownership literature 

provided two contrasting predictions about bank ownership and risk-taking behaviour. On the 

one hand, the market risk theory argues that foreign banks are riskier than domestic banks. This 

theory assumes that foreign banks have a low knowledge of the host-country market due to 

problems in managing from a distance and accessing information about local conditions (e.g. 

Buch 2003). New entrants (foreigners) in the banking market will incur higher risk because 

they should compete fiercely by granting loans mostly to insolvent customers that shifted from 

incumbent banks (e.g., Amihud et al. 2002; Chen et al. 2017; Gleason et al. 2006; Iannotta et 

al. 2007). On the other hand, foreign ownership could be associated with lower risk (e.g., Barry 

et al. 2011; Berger et al. 2005; Shleifer and Vishny, 1997). Indeed, foreign-owned banks may 

have better access to capital markets, access to superior technologies for collecting and 
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assessing “hard” quantitative information and superior ability to manage and diversify risks. 

The focus of this study is to analyse the extent to which pan-African and French banks 

penetration into WAEMU banking system improves the overall stability of the banking sector 

through competition.  

3. Data, variables and summary statistics 

3.1 Data sources and sample construction 

We hand-collect and use accounting information from banks in the WAEMU. These data come 

from the Banking Commission of the WAEMU, the banking sector regulatory arm of the 

Central Bank of the West African States (BCEAO). We use annual balance sheet data from 

2000 to 2017. This unique dataset made available by the Banking Commission of WAEMU. 

To construct our sample, we follow four steps. Firstly, we convert the data publicly available 

in PDF format (the only available format) to Excel. Second, we check for each bank entry if 

the information in Excel matches with the information in the PDF format. Third, we winsorize 

all variables by using the (upper and lower) adjacent values (Tukey, 1977). Indeed, let 𝑥 

represents a variable for which adjacent values are being calculated. Define 𝑥[25] and 𝑥[75] as 

the 25th and 75th percentiles of the variable 𝑥. The upper adjacent value of 𝑥 is given by 

𝑥[75] + 1.5(𝑥[75] − 𝑥[25]) and the lower adjacent value is defined by 𝑥[25] − 1.5(𝑥[75] − 𝑥[25]). 

Any data greater (lower) than the upper (lower) adjacent value are considered outliers. This is 

a non-parametric way to clean the data based on Tukey’s procedure. Fourth, we consider a 

bank over its period of existence and combine observations in case of mergers and acquisitions.  

Our dataset is preferable to Bankscope data because all the WAEMU banks report to the 

Banking Commission but not necessarily to Bankscope. Table 1 reports the total number of 

banks (131) and their distribution across countries. Côte d’Ivoire (31) and Senegal (25) have 

the largest number of banks and they belong to the lower-middle income group in the region. 

The other six countries are low-income countries. The table indicates also that Bankscope 

covers less than 70% of banks in the WAEMU, perhaps missing valuable information related 

to the region.  

The analysis focuses on accounting information. Indeed, Table 1 shows that only 14 banks 

are listed. Moreover, in the regional stock exchange, due to many imperfections observed on 

this kind of underdeveloped stock exchange, many of the listed stocks do not trade more 

frequently, making the market observed variables less reliable in this context. We therefore 
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prefer to rely on accounting audited financial statements data, which are readily available and 

more reliable.  

In addition to bank level data, we use country-level data collected from two sources. 

Country level stability indicators (non-performing loans 4 ) come from BCEAO, while 

macroeconomic variables are taken from the World Bank (World Development Indicators and 

World Governance indicators). Subsection 3.2 describes the variables and their sources.  

Table 1: Numbers of banks and country income level 

This table reports, for each of the WAEMU countries, the country income level and the number of banks between 2000 and 

2017. The data for the number of banks are from the Banking Commission of WAEMU, while the data on income levels are 

from the World Bank classification.  

Country Income level 
Number of banks 

used in this paper in Bankscope listed 

Benin Low 17 9 3 

Burkina Faso Low 14 11 2 

Côte d’Ivoire Lower-middle  31 19 5 

Guinea-Bissau Low 4 1 0 

Mali Low 14 11 1 

Niger Low 11 7 1 

Senegal Lower-middle 25 24 1 

Togo Low 15 9 1 

Total   131 91 14 

 

3.2 Definition of variables 

We use three sets of variables in this paper. The dependent variables measure bank stability. 

The interest variables proxy competition in the banking sector and we add control variables to 

limit the bias due to omitted variables.  

Dependent variables 

Given that the main purpose of this paper is to study the effect of competition on stability, 

we use Z-score as our main measure of bank stability. This indicator reflects a bank’s 

probability of insolvency and is commonly used in the literature examining the relationship 

between financial stability and competition (e.g., Cummins et al., 2017; Schaeck and Cihak, 

2014). The Z-score is computed as follows:  

𝑍𝑠𝑐𝑜𝑟𝑒 =
𝑅𝑂𝐴 + 𝐶𝐴𝑅

𝜎(𝑅𝑂𝐴)
 (1) 

                                                      
4 This information is not available at bank level but at aggregate level. 



10 

 

where 𝑅𝑂𝐴 is the return on average assets, 𝜎(𝑅𝑂𝐴) is the standard deviation of the return on 

assets and 𝐶𝐴𝑅 is bank’s capital-to-assets ratio. We use three-year rolling window to compute 

the average and standard deviation. An increase in the Z-score shows a decrease in the bank’s 

insolvency risk. We standardise Z-score by min-max method, meaning that Z-score will vary 

between 0 and 1.  

Z-score combines banks’ buffers (capital and profits) with the risks they face (measured by 

the standard deviation of returns). It is a measure of overall bank stability. Its constituent parts 

capture different aspects of a bank’s stability. Hence, we use its components to understand 

whether one or both of the competing theories may explain the case for the WAEMU5 . 

Especially, we are interested in five components of the Z-score to establish whether effects on 

overall stability are attributable to the effects of competition and to identify the channel. The 

first two components are profitability (i.e., 𝑅𝑂𝐴 ) and risk adjusted profit (
𝑅𝑂𝐴

𝜎(𝑅𝑂𝐴)
). The 

profitability dimension of the stability can provide evidence on the risk-shifting effects (Boyd 

and De Nicoló, 2005). If competition is negatively related to bank profitability, this supports 

the risk-shifting paradigm and the competition-stability hypothesis. Two other components 

involve bank capitalisation – namely bank capital (𝐶𝐴𝑅) and risk-adjusted capital (
𝐶𝐴𝑅

𝜎(𝑅𝑂𝐴)
) – 

can provide indirect evidence on the franchise-value effect. A negative effect of competition 

on bank capitalisation supports the franchise value effect and the competition-fragility 

hypothesis. The last component is volatility of profits (𝜎(𝑅𝑂𝐴)) or the risks faced by banks. A 

negative effect of competition on volatility supports the competition-fragility hypothesis.  

We use each component separately as an alternative dependent variable to study the effects 

of competition on different aspects of stability. In addition, we analyse the effect of competition 

on net interest margin to better understand competition-stability paradigm. 

The indicators described so far attempt to characterise the stability of banks. We 

supplement our analysis by using country-level indicators to assess the stability of the banking 

sector. We use non-performing loans-to-total loans, loan-to-deposit and loan-to-asset ratios to 

measure the stability of the overall banking sector. An increase in anyone of these indicators 

shows a decrease in bank stability. The first indicator is commonly used to assess the quality 

of banks’ asset (e.g. Jiménez et al., 2013). The second ratio – loan to deposit ratio – is used to 

assess the liquidity of a bank by comparing its total loans to its total deposits. If the ratio is too 

                                                      
5 Other studies have evaluated the impact of competition components of Z-score (Beck et al., 2013; de-Ramon et 

al., 2018 and references therein). 
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high, it means that the bank may not have enough liquidity to cover any unforeseen fund 

requirements (less stable). Conversely, if the ratio is too low, the bank is highly liquid and may 

not be earning as much as it could be. The third indicator – loan to asset ratio – is also another 

measure of bank liquidity or asset composition between lending activities and non-interest 

earning activities. The higher this ratio indicates a bank is loaned up and its liquidity is low. 

Therefore, the higher the ratio, the riskier a bank may be to higher defaults. We also use the 

average interest margin to examine the effect of competition on banks’ profit. 

Variables of interest 

We use two indicators to measure competition in the banking sector. First, we use Lerner 

index, which captures the pricing power of the banks and corresponds to an inverse proxy of 

competition. The Lerner index is defined as the mark-up of price over the marginal cost. It is a 

deviation of prices from marginal costs. We rely on the efficiency-adjusted Lerner index 

proposed by Koetter et al. (2012)6. Since the Lerner index is computed at bank level, we use 

the median value of the index to measure competition at country level. Second, we use the 

Herfindahl-Hirschman index (HHI) as an alternative measure of the level of competition in the 

banking sector. The HHI is defined as the sum of the squares of market shares of the bank 

within the industry. Market share of each bank is measured in terms of its total assets within 

the industry. The HHI captures the concentration in the country banking industry. Later for 

robustness, we use two other competition measures usually found in the literature: the Boone 

indicator and the Panzar-Rosse H-Statistic. 

Control variables 

We use two types of control variables: (i) bank characteristics and (ii) macroeconomic or 

country-specific factors. Bank-specific factors are used to control for bank idiosyncratic 

characteristics and the banking industry common factors. These variables are: 

- Bank’s size (SIZE) is measured by the logarithm of total assets. The size of a bank may 

have a negative impact on stability (Pawlowska, 2016) because big banks are able to 

undertake complex and risky activities through diversification. Studies show that 

diversification of products has harmful consequences for banks, especially after the 

financial crisis (Fiordelisi and Marques-Ibanez, 2013). In addition, if a bank becomes Too-

Big-To-Fail (TBTF), it can take a high level of risk by hoping public assistance in case of 

                                                      
6 The methodology to calculate the Lerner index is provided in the Appendix. 
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bankruptcy. However, it may be the case that larger banks have better technology to select 

good customers. They can also capitalise on economies of scale and scope and better 

diversify their portfolio (e.g., Diamond, 1984). Therefore, the size of the bank may be 

positively related to its stability. The relationship between bank size and stability is 

therefore undetermined.  

- Deposits, defined as customers’ deposits to total assets ratio, is used to measure the effect 

of bank liquidity on risk. Because banks finance illiquid assets with demandable claims, 

high level of deposits may induce low level of stability. Diamond and Rajan (2005) show 

that if many projects financed by a bank are delayed, so that there are too few resources 

produced relative to depositor demand, banks can become insolvent. Therefore, we expect 

a negative relationship between liquidity and stability. 

- We add the ownership structure of the banks’ capital (foreign versus domestic) to 

discriminate between foreign and domestic banks. The FOREIGN dummy takes 1 when 

foreigners hold more than 50% of the bank capital, and zero otherwise. The effect of 

ownership on risk is undetermined (see discussion on section 2 above). 

- The pan-African bank status (AFRICAN) captures the African origin of foreign banks; i.e. 

regional African or pan-African banks versus international non-African banks. The 

AFRICAN indicator takes the value of 1 when the bank is a regional African cross-border 

bank, and zero otherwise. One of the contribution of this study is to understand the risk-

taking behaviour of pan-African banks. We know that the rapid expansion of regional pan-

African banks in WAEMU region has increased competition in the banking sector (Kanga 

et al., 2019; Léon, 2016). But, what we do not know is which one of the risk-shifting effect 

or margin-effect dominates for pan-African Banks in the WAEMU.  

- The French bank status (French) captures the French origin of foreign banks. This variable 

takes the value of 1 when the capital of the bank is dominated by French investors, and zero 

otherwise. We expect a negative relationship between French bank status and risk. Indeed, 

French banks are well grounded in the WAEMU region. Therefore, we speculate that they 

have a comparative advantage over pan-African banks because they have a better 

knowledge of the market, which leads to a better screening of potential customers. A study 

by Kanga et al. (2018) shows that French banks are more profitable and less riskier than 

pan-African banks. 
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Macroeconomic and country-specific indicators are used to control for external factors. 

These variables are: 

- Output gap (OUTGAP) used to capture business cycle (demand side effect) obtained as the 

cyclical component of real gross domestic product (GDP) growth by applying the Hodrick-

Prescott filter. We use this cyclical output gap instead of the real GDP growth because it 

removes the time series trend. Business cycle may affect bank stability through its effect 

on capital accumulation and bank profit. The existing literature shows a mixed relationship 

between business cycle and bank capital: countercyclical (e.g., Guidara et al., 2013) and 

pro-cyclicality (e.g., Behn et al., 2016) behaviours.  

- Inflation is the growth rate of consumer price index. High level of inflation reduces the real 

cost of borrowing of banks’ customers and decreases banks’ real earnings. Through its 

effect on profit, we expect a negative relationship between inflation and bank stability. 

- Political stability and absence of violence/terrorism (PS) measures perceptions of the 

likelihood of political instability and/or politically-motivated violence, including terrorism. 

This variable is used to control for the institutional quality within the country. It is one of 

the indicators of the Worldwide Governance Indicators available at the World Bank. A 

higher value of PS means lower political risk or higher quality of institutions. For example, 

the highest value was 1.93 scored by Greenland and the lowest value was -2.96 scored by 

Yemen in 2017. A better quality of institutions is associated with low transaction costs 

(Mishra and Montiel, 2013) which allows firms to adjust faster to their target capital 

structure (Öztekin and Flannery, 2012) and, in the case of banks, to increase their lending 

(Haselmann et al., 2010). Therefore, we expect a positive sign between PS and bank capital 

(CAR) and between PS and profitability. Hence, we expect a negative relationship between 

banks’ risk-taking and the quality of institutions.  

Table 2 gives a summary of the variables, their description and sources of data. 
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Table 2: Description of the variables 

This table presents the variables used in this paper, their definitions, the abbreviations used in empirical results, and the 

sources of raw data. BCEAO is the Central Bank of the West African States. WDI and WGI stand, respectively, for World 

Development Indicators and World Governance Indicators. These two databases are from the World Bank. 

Variables Description Source 

Dependent variables 

Zscore Z-score used to proxy bank stability Own calculation  

ROA Return on assets BCEAO 

CAR Capital to asset ratio BCEAO 

𝜎(𝑅𝑂𝐴) Volatility of profits: 3-year rolling window of the standard deviation of the ROA Own calculation 

RA-ROA Risk-Adjusted return: ROA divided by volatility of profits Own calculation 

RA-CAR Risk-Adjusted capital: CAR divided by volatility of profits Own calculation 

NPL Non-performing loans to total loans ratio BCEAO 

LTD Loans to deposits ratio BCEAO 

LTA Loans to assets ratio BCEAO 

NIM Net interest margin BCEAO 

Interest margin Average interest margin BCEAO 

Variables of interest (competition) 

Lerner Lerner index used to proxy price competition (market power) 
Own calculation 

(see Appendix)  

HHI 
Herfindahl-Hirschman Index: sum of the square of market shares of banks within 

the country banking sector 
Own calculation 

Control variables 

Size Log of total assets BCEAO 

Deposits Deposits to total assets BCEAO 

Output gap Cyclical component of the logarithm of real GDP using HP-filter Own calculation 

Inflation Annual growth rate of the consumer price index WDI 

PS Political stability and absence of violence/terrorism WGI 

Foreign 1 if foreigners own at least 50% of the bank capital, 0 otherwise BCEAO 

African 
Pan-African bank dummy: 1 if foreigners from Africa own at least 50% of the 

bank capital, 0 otherwise 
BCEAO 

French 
French bank dummy: 1 if foreigners from France own at least 50% of the bank 

capital, 0 otherwise 
BCEAO 

 

3.3 Univariate and correlation analysis 

Summary statistics are provided in Table 3. First, the average Zscore is close to its lower bound 

(0), so are the first and second quartiles. The Zscore is positively skewed and leptokurtic. This 

implies that there is a great heterogeneity in the sample banks. Some banks may take more risk 

than others for reasons that are of an idiosyncratic nature. In addition, the average value of 

capital is 8% but it lies between -18% and 35%. Some banks are undercapitalized, while others 

are overcapitalized.  

Second, the banking sector in the WAEMU is moderately concentrated. The average 

HHI index is 0.15 but varies between 0.08 (Senegal) and 1 (Guinea-Bissau)7. It is worth noting 

that the banking sector of the region, highly concentrated before 2000 and dominated by French 

banks, is going through a deep transformation of its competitive environment with the growing 

                                                      
7 According to the United States Department of Justice, a market is moderately concentrated if the HHI varies 

between 0.15 and 0.25.  
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number of pan-African banks entering the market8. For example, the HHI index in Guinea-

Bissau in 2017 was 0.27 compared to 1 in 2001.  

Finally, the proportion of foreign banks (Foreign) is 73% which means that only 27% 

of the banks are owned by the national private actors or by the public sector. The proportion of 

pan-African banks (African) is 53%, while that of French banks is 11%.  

Table 3: Summary statistics 

The sample size is 1643 except for ZSCORE and its components because of the 3-year rolling window that leads to a loss of 

observations. The sample size for the Lerner, Boone and H-statistic are less than 1522 because the full income statements are 

available only since 2002. The quantitative variables have been winsorized by using the Tukey’s procedure described above. 

  Obs. Mean Std. Dev. Min Q1 Q2 Q3 Max 

Stability indicators 

Zscore 1459 0.14 0.15 0.00 0.03 0.09 0.17 1.00 

ROA 1637 0.00 0.03 -0.07 -0.01 0.01 0.02 0.09 

CAR 1643 0.08 0.10 -0.18 0.05 0.07 0.12 0.35 

𝜎(𝑅𝑂𝐴) 1504 0.01 0.02 0.00 0.00 0.01 0.02 0.11 

RA-ROA 1459 2.77 5.19 -14.49 -0.37 1.20 4.35 18.44 

RA-CAR 1459 22.45 28.77 -71.84 3.89 12.19 29.17 104.77 

NIM 1643 0.03 0.03 -0.04 0.01 0.03 0.04 0.13 

Competition indicators 

Lerner 1510 0.17 0.15 -0.15 0.09 0.18 0.25 0.93 

Lerner (Median) 1522 0.17 0.07 -0.07 0.14 0.19 0.22 0.50 

HHI 1643 0.15 0.07 0.08 0.11 0.13 0.16 1.00 

Control variables indicators 

Size 1643 11.25 1.29 6.79 10.46 11.32 12.16 14.32 

Deposits 1643 0.68 0.19 0.00 0.57 0.70 0.80 1.46 

Output gap 1643 0.00 0.05 -0.14 -0.03 0.00 0.03 0.17 

Inflation 1643 -0.02 0.03 -0.10 -0.03 -0.01 0.00 0.05 

PS 1643 -0.55 0.72 -2.26 -1.09 -0.31 -0.06 0.82 

Foreign 1643 0.73 0.44 0 - - - 1 

African 1643 0.53 0.50 0 - - - 1 

French 1643 0.11 0.31 0 - - - 1 

 

The main objective of this paper is to analyse the effect of competition on stability with a focus 

on foreign owned banks. We start by comparing each stability indicator by sub-samples: (i) 

foreign-owned banks versus domestically-owned banks, (ii) pan-African banks versus non-

Pan-African banks, and (iii) French versus non-French banks. Table 4 reports the comparison 

tests. On average, French banks seem to bear high level of risk (lower value of Z-score) 

compared to non-French banks, while Pan-African seems to be more stable compared to their 

non-pan-African peers. The average Z-score of French banks is 0.112, while that of non-French 

banks is 0.140. There is no significant difference between foreign and domestic banks at 10% 

level, when stability is measured by Z-score. 

                                                      
8 See Kanga et al. (2019) for the evolution of competition in the WAEMU region. 
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The analysis of the components of Z-score shows additional interesting results. Pan-

African banks are less profitable (negative average ROA) than their non-pan-African peers, 

while French banks are more profitable than non-French banks. The same differences are 

noticeable when we compare risk-adjusted return or risk-adjusted capital to asset ratio. These 

preliminary results indicate that the components of Z-score may give insightful information on 

bank stability. 

Table 4: Difference tests in sub-samples of foreign, pan-African and French banks for stability indicators 

This table compares the means of the financial stability variables in the sub-samples of foreign versus non-foreign 

(domestic) owned banks, sub-samples of pan-African versus non- pan-African banks and sub-samples of French 

versus non-French owned banks. ***, ** and * indicate significant at the level of 1%, 5% and 10% respectively. 

  Domestic Foreign Comparison 

  Obs. Avg. Obs. Avg. Diff. P-value 

Zscore 391 0.143 1068 0.135 0.008 0.407 

ROA 439 0.000 1198 -0.001 0.002 0.370 

CAR 440 0.078 1203 0.087 -0.009 0.152 

𝜎(𝑅𝑂𝐴) 406 0.015 1098 0.014 0.001 0.570 

RA-ROA 391 2.901 1068 2.727 0.175 0.577 

RA-CAR 391 26.469 1068 20.972 5.497*** 0.004 

  Non-pan African Pan-African Comparison 

  Obs. Avg. Obs. Avg. Diff. P-value 

Zscore 686 0.127 773 0.146 -0.020** 0.011 

ROA 764 0.002 873 -0.004 0.007*** 0.000 

CAR 766 0.084 877 0.086 -0.001 0.777 

𝜎(𝑅𝑂𝐴) 704 0.014 800 0.014 0.000 0.779 

RA-ROA 686 3.132 773 2.455 0.677** 0.013 

RA-CAR 686 24.813 773 20.344 4.469*** 0.003 

  Non-French French Comparison 

  Obs. Avg. Obs. Avg. Diff. P-value 

Zscore 1297 0.140 162 0.112 0.028** 0.014 

ROA 1462 -0.003 175 0.011 -0.014*** 0.000 

CAR 1468 0.085 175 0.085 0.000 0.944 

𝜎(𝑅𝑂𝐴) 1340 0.015 164 0.009 0.006*** 0.000 

RA-ROA 1297 2.430 162 5.527 -3.098*** 0.000 

RA-CAR 1297 21.541 162 29.684 -8.143*** 0.001 

 

Table 5 presents correlations among the variables. The matrix shows positive 

correlations between market power (median value of the Lerner index) and the Z-score and its 

components except for the volatility of profit. This seems to indicate that an increase in market 

power (decrease in competition) is positively correlated with high level of stability (low level 

of risk). The negative correlation between market power and the volatility of profit indicates 

that an increase in competition is positively correlated to an increase in risk. The correlation 

matrix suggests competition-fragility in the WAEMU region when the Lerner index is used as 

measure of competition, though correlation is not causality.  
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Table 5: Correlation matrix 

This table reports the pair-wise correlation matrix for the variables used in this paper. The raw data for computing bank-specific variables were obtained from the Banking Commission of WAEMU, 

while the data for computing the rest of the variables were obtained from the BCEAO and the World Bank World Development Indicators and Worldwide Governance Indicators databases. Values 

in parentheses are p-values which reflect the significance of each correlation value. ***p<0.01, **p<0.05, *p<0.10. 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

ZROA 1               

(1)                

ROA 0.115*** 1              

(2) (0.000)               

CAR 0.212*** 0.148*** 1             

(3) (0.000) (0.000)              

𝜎(𝑅𝑂𝐴) -0.235*** -0.210*** -0.100*** 1            

(4) (0.000) (0.000) (0.000)             

RA-ROA 0.470*** 0.463*** 0.085*** -0.428*** 1           

(5) (0.000) (0.000) (0.001) (0.000)            

RA-CAR 0.608*** 0.234*** 0.331*** -0.476*** 0.676*** 1          

(6) (0.000) (0.000) (0.000) (0.000) (0.000)           

Lerner 0.147*** 0.466*** 0.157*** -0.193*** 0.290*** 0.227*** 1         

(7) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)          

Lerner (Median) 0.187*** 0.181*** 0.110*** -0.079*** 0.137*** 0.110*** 0.403*** 1        

(8) (0.000) (0.000) (0.000) (0.003) (0.000) (0.000) (0.000)         

HHI 0.148*** -0.025 0.098*** 0.054** -0.056** -0.033 0.073*** 0.087*** 1       

(9) (0.000) (0.315) (0.000) (0.036) (0.034) (0.209) (0.005) (0.001)        

TA -0.037 0.446*** -0.230*** -0.384*** 0.441*** 0.220*** 0.137*** -0.025 -0.325*** 1      

(10) (0.154) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.324) (0.000)       

Deposits -0.143*** -0.065*** -0.652*** 0.028 -0.034 -0.144*** -0.132*** -0.102*** 0.000 0.172*** 1     

(11) (0.000) (0.009) (0.000) (0.277) (0.193) (0.000) (0.000) (0.000) (0.999) (0.000)      

LLRL 0.000 -0.178*** -0.182*** 0.177*** -0.129*** -0.084*** -0.217*** -0.098*** -0.068*** 0.004 0.224*** 1    

(12) (0.988) (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) (0.000) (0.006) (0.887) (0.000)     

Output gap 0.028 0.061** 0.040 -0.083*** 0.105*** 0.046* 0.096*** 0.179*** -0.104*** 0.143*** -0.114*** -0.080*** 1   

(13) (0.287) (0.014) (0.103) (0.001) (0.000) (0.081) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001)    

Inflation 0.009 0.068*** -0.001 -0.044* 0.047* 0.026 0.006 -0.040 -0.099*** 0.136*** -0.063** -0.013 0.157*** 1  

(14) (0.728) (0.006) (0.955) (0.086) (0.072) (0.326) (0.825) (0.120) (0.000) (0.000) (0.011) (0.606) (0.000)   

PS 0.037 -0.015 0.051** 0.017 -0.011 0.002 0.070*** 0.064** 0.273*** -0.128*** 0.024 -0.134*** 0.253*** -0.009 1 

(15) (0.155) (0.535) (0.037) (0.513) (0.677) (0.941) (0.006) (0.012) (0.000) (0.000) (0.330) (0.000) (0.000) (0.724)   

 

 



18 

 

The result is less obvious with the concentration index (HHI). In fact, an increase in 

banking concentration (decrease in competition) is positively correlated with high level of the 

overall stability (Z-score), with bank capital or with volatility of returns. This is in line with 

the results of the Lerner index. However, an increase in banking concentration is negatively 

correlated with the risk-adjusted returns. 

Overall, the correlation coefficients between the independent variables are not too high 

(less than 50%), as shown; therefore, the risk of multicollinearity is very low in our study.  

4 Competition and stability in WAEMU banking sector 

We now turn to another important question: To what extent does competition in the banking 

sector of WAEMU affect the stability of banks? To address this question, we first start by using 

bank-level data. Later in the robustness section, we will use country level stability indicators. 

4.1 Model specification 

To assess how an increase in competition affects bank stability with bank level data, we 

estimate the following regression model 

𝑍𝑖𝑗𝑡 = 𝛽𝐶𝑗𝑡−1 + 𝛾𝐶𝑗𝑡−1 ∗ 𝑓𝑖𝑗𝑡 + 𝛼𝑓𝑖𝑗𝑡 + ∑ 𝜌𝑘𝑋𝑘,𝑖,𝑡−1

𝐾

𝑘=1

+ ∑ 𝛾𝑝𝐴𝑗𝑡−1

𝑃

𝑝=1

+ 𝛿𝑖 + 𝛿𝑡 + 휀𝑖𝑡 (2) 

where 𝑍𝑖𝑗𝑡 is the measure of risk of bank 𝑖 located in country 𝑗 in year 𝑡; 𝐶𝑗𝑡−1 is one of the 

aforementioned measures of competition for country 𝑗  in year 𝑡 − 1 , 𝑓𝑖𝑗𝑡  is the foreign 

ownership indicator of the bank 𝑖 located in country 𝑗 in year 𝑡,  𝑋1,𝑖,𝑡−1, … , 𝑋𝐾,𝑖,𝑡−1 are bank 

level control variables (other than 𝑓𝑖𝑗𝑡), 𝐴1,𝑗,𝑡−1, … , 𝐴𝑃,𝑗,𝑡−1 are country level control variables, 

𝛿𝑖 is bank specific effects, 𝛿𝑡 is time fixed effects and 휀𝑖𝑡 is an error term. 𝛼, 𝛽, 𝜌s and 𝛾s are 

parameters to be estimated. We use the first lag of the explanatory variable to reduce 

endogeneity problems that may be due to reverse causality. 

4.2 Main results 

Before analysing the effect of bank competition on bank stability, we estimate the 

equation (2) without the competition indicator. This first analysis aims to identify potential 

determinants of banking stability including foreign ownership, pan-African status and French 

status. It complements the analysis in the Table 4 after controlling for other pertaining factors. 

Table 6 (Panels A and B) report the results of the estimates.  
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Firstly, the results show that French banks bear less risk than non-French banks on 

average. They are also well capitalised than their non-French peers on average, all things being 

equal. Secondly, although there is no significant difference between Pan-African banks and 

their non-pan-African peers in the average level of stability, we find that pan-African banks are 

less profitable and less capitalised compared to non-pan-African banks on average, all other 

factors being equal. Thirdly, on average, foreign banks seem less profitable and less capitalised 

than domestic banks. This is mainly due to the increasing number of pan-African banks.  

With regard to the other control variables, banks’ size is positively associated with the 

overall stability index (Z-score). We also find that the profitability (ROA and risk-adjusted 

profit) of banks increases with their size, so is risk-adjusted capital. However, we do find a 

negative relationship between bank size and bank capital or the volatility of returns. These 

results suggest that big banks are stable with a low volatile profit, meaning a low probability 

to default. The result is consistent with Kanga et al. (2018) and implies that big banks in the 

region are relatively more efficient than small banks in their income generation process and 

bear less risk.  

Moreover, liquidity – measured by deposits – decreases bank stability consistent with 

the existing literature (Diamond and Rajan, 2005). This is due to the negative effect of liquidity 

on bank capital. In the same time, highly liquid banks are more profitable but bear volatile 

returns. Highly liquid banks may be more profitable because part of their income is from 

(monthly) account fees paid by customers. 

Finally, macroeconomic and quality of institutions variables play a role in the banking 

stability. Indeed, output gap is positively associated with risk-adjusted profit and risk-adjusted 

capital. The last result indicates that bank (risk-adjusted) capital is procyclical. In addition, 

political stability is negatively associated with bank stability. This can be partially explained 

by its negative effect on bank risk-adjusted capital. 
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Table 6: Determinants of bank stability using Z-score and its components as measures of bank stability  

This table reports the determinants of bank stability, i.e. equation (2) without any measure of competition. RE stands for 

random effects where banks’ specific effects are assumed to be random. FE stands for banks’ fixed effects. The choice between 

random and fixed effects is based on Hausman test. In the random effect model, we also perform Breusch and Pagan LM test 

for random effects. Robust standard errors are in parentheses. ***p<0.01, **p<0.05, *p<0.1.  

 

Panel A: This table reports the results for Z-score, ROA and CAR as measures of bank stability 
 

  Zscore ROA CAR 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Foreign -0.051   -0.008**    -0.011*    

  (0.062)   (0.003)    (0.006)    

French  0.156**    -0.002     0.020**   

   (0.075)    (0.003)     (0.009)   

African   -0.065    -0.005*    -0.016* 

    (0.054)    (0.003)    (0.009) 

Size 0.169*** 0.164*** 0.166*** 0.008*** 0.008*** 0.008*** -0.009* -0.009** -0.010** 

  (0.026) (0.026) (0.026) (0.002) (0.002) (0.002) (0.005) (0.005) (0.005) 

Deposits -0.434*** -0.430*** -0.439*** 0.031*** 0.031*** 0.031*** -0.212*** -0.212*** -0.214*** 

  (0.122) (0.119) (0.122) (0.008) (0.008) (0.008) (0.020) (0.020) (0.020) 

Output gap 0.843 0.791 0.841 0.004 0.001 0.002 0.019 0.011 0.018 

  (0.538) (0.535) (0.537) (0.021) (0.021) (0.021) (0.074) (0.074) (0.074) 

Inflation -0.008 -0.007 0.009 -0.018 -0.022 -0.019 -0.019 -0.020 -0.014 

  (1.137) (1.130) (1.132) (0.046) (0.046) (0.047) (0.093) (0.093) (0.093) 

PS -0.163** -0.154** -0.161** 0.001 0.001 0.001 0.008 0.010 0.009 

  (0.072) (0.073) (0.072) (0.002) (0.002) (0.002) (0.007) (0.007) (0.007) 

Constant -3.508*** -3.535*** -3.486*** -0.100*** -0.107*** -0.103*** 0.303*** 0.293*** 0.308*** 

  (0.315) (0.314) (0.314) (0.018) (0.017) (0.018) (0.060) (0.058) (0.061) 

Bank effect RE RE RE FE FE FE RE RE RE 

Country effect  Yes Yes Yes No No No Yes Yes Yes 

Time effect Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 1,433 1,433 1,433 1,496 1,496 1,496 1,497 1,497 1,497 

Number of banks 126 126 126 129 129 129 129 129 129 

R-squared 0.697 0.698 0.698 0.136 0.143 0.146 0.323 0.331 0.336 

 

Panel B: This table reports the results for g 𝜎(𝑅𝑂𝐴), RA-ROA and RA-CAR as measures of bank stability 

 

  𝜎(𝑅𝑂𝐴) RA-ROA RA-CAR 

  (10) (11) (12) (13) (14) (15) (16) (17) (18) 

Foreign 0.084    -0.566    -0.033    

  (0.158)    (0.448)    (0.029)    

French   -0.025     1.178     0.052   

    (0.166)     (1.152)     (0.035)   

African    -0.123    -0.518    -0.025 

     (0.146)    (0.457)    (0.025) 

Size -0.656*** -0.657*** -0.664*** 2.054*** 2.030*** 2.039*** 0.062*** 0.061*** 0.061*** 

  (0.073) (0.074) (0.075) (0.201) (0.209) (0.205) (0.012) (0.012) (0.012) 

Deposits 0.959** 0.946** 0.921** -1.172 -1.114 -1.186 -0.210*** -0.205*** -0.209*** 

  (0.414) (0.412) (0.409) (0.888) (0.871) (0.890) (0.055) (0.054) (0.055) 

Output gap -1.709 -1.665 -1.637 8.730** 8.274* 8.639** 0.445* 0.420* 0.437* 

  (1.567) (1.559) (1.555) (4.442) (4.375) (4.401) (0.252) (0.251) (0.251) 

Inflation 2.402 2.419 2.474 -0.644 -0.717 -0.581 -0.152 -0.158 -0.151 

  (2.138) (2.138) (2.152) (6.322) (6.297) (6.333) (0.394) (0.393) (0.395) 

PS -0.043 -0.049 -0.047 -0.233 -0.149 -0.202 -0.046* -0.042* -0.044* 

  (0.140) (0.143) (0.141) (0.417) (0.409) (0.416) (0.024) (0.025) (0.024) 

Constant 7.622*** 7.713*** 7.874*** -18.582*** -19.027*** -18.603*** -0.143 -0.173 -0.152 

  (0.902) (0.909) (0.940) (2.340) (2.335) (2.423) (0.141) (0.143) (0.141) 

Bank effect RE RE RE RE RE RE RE RE RE 

Country effect Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Time effect Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 1,492 1,492 1,492 1,450 1,450 1,450 1,450 1,450 1,450 

Number of banks 129 129 129 126 126 126 126 126 126 

R-squared 0.217 0.218 0.219 0.256 0.265 0.257 0.139 0.132 0.136 
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Now, we turn to analyse the effect of bank competition on stability by estimating 

equation (2). Table 7 reports the results of the estimates. The results support competition-

fragility hypothesis in the WAEMU region. The interaction terms indicate that competition-

fragility is driven by pan-African banks. The marginal effect of competition on stability9 for 

pan-African banks is positive and significantly different from zero (at 5% level) for bank 

capital and bank profit (both unadjusted and risk-adjusted returns). The results imply that as 

market power increases (competition decreases), bank capital and profitability rise, supporting 

franchise value and margin effects. Our results are consistent with those of Berger et al. (2009) 

and Jian et al. (2017), though these studies did not analyse the behaviour of pan-African banks. 

Because of the low market power, pan-African banks hold low equity capital ratio, consistent 

with Berger et al. (2009). Competition reduces pan-African banks’ profit as in Jian et al. (2017).  

We uncover similar results for French banks only for unadjusted and risk-adjusted 

returns. Competition erodes market power, decreases profit margins of French banks. The 

effect of competition on French banks’ profit is higher than that on pan-African banks. On 

average, the effect of competition on risk-adjusted profit of pan-African banks is 4.28, while 

that of French banks is 17.06. These results mean that one standard deviation increase in 

competition drops pan-African and French banks profit by almost 10 and 40 times respectively 

the standard deviation of ROA. The change in the financial landscape of the WAEMU region 

ignited by the massive entry of Pan-African banks has a strong impact on French banks’ profit.  

 

.

                                                      
9 The marginal effect of competition on stability is given by 𝛽 + 𝛾 for foreign (French or pan-African) banks. 
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Table 7: Estimates of equation (2) with interaction terms using different measures of bank stability 

This table reports the estimation results of the equation (2). Robust standard errors are in parentheses. ***p<0.01, **p<0.05, *p<0.1.  
  Zscore ROA CAR 𝜎(𝑅𝑂𝐴) RA-ROA RA-CAR 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Lerner (Median) 1.029**  0.023   0.073*  -3.577**   11.830***  0.306**   

  (0.489)  (0.025)   (0.042)  (1.667)   (2.552)  (0.155)   

HHI  2.326***   0.040  0.124**   -5.667***  8.607***   0.406*** 

   (0.621)   (0.027)  (0.058)   (1.609)  (2.117)   (0.107) 

African 0.098 0.530*** -0.007 0.004 -0.009 -0.018 -0.814** -1.465*** 0.363 1.061 0.040 0.142*** 

  (0.101) (0.138) (0.005) (0.006) (0.013) (0.016) (0.357) (0.352) (0.709) (0.802) (0.041) (0.049) 

French 0.266 0.434 0.006 -0.014 0.037* 0.037* -0.337 -0.488 -1.997 -1.229 0.031 0.190 

  (0.277) (0.330) (0.010) (0.009) (0.020) (0.021) (0.484) (0.523) (1.641) (2.576) (0.111) (0.135) 

Lerner*African -0.724  0.013   -0.005  4.538**   -7.551**  -0.205   

  (0.530)  (0.027)   (0.061)  (1.795)   (3.220)  (0.186)   

Lerner*French -0.343  -0.059   -0.171*  2.654   5.231  0.199   

  (0.866)  (0.044)   (0.091)  (2.274)   (7.195)  (0.371)   

HHI*African  -3.340***   -0.069**  0.070   7.853***  -11.269***   -0.810*** 

   (0.824)   (0.032)  (0.084)   (2.083)  (4.347)   (0.268) 

HHI*French  -1.350   0.073  -0.323**   1.792  7.448   -0.877 

   (2.161)   (0.065)  (0.144)   (3.649)  (17.776)   (0.891) 

Size 0.174*** 0.170*** 0.008*** 0.007*** -0.014*** -0.010** -0.740*** -0.685*** 1.776*** 1.864*** 0.062*** 0.061*** 

  (0.033) (0.029) (0.002) (0.002) (0.005) (0.004) (0.124) (0.110) (0.247) (0.223) (0.014) (0.013) 

Deposits -0.236* -0.249** 0.032*** 0.030*** -0.189*** -0.188*** 0.634 0.657 -1.745** -1.170 -0.164*** -0.162*** 

  (0.126) (0.118) (0.009) (0.008) (0.025) (0.023) (0.556) (0.508) (0.886) (0.865) (0.050) (0.048) 

Output gap 0.497 0.790* 0.011 0.002 0.003 0.030 -1.299 -1.336 8.137** 7.948** 0.272 0.448** 

  (0.435) (0.436) (0.022) (0.021) (0.058) (0.054) (1.330) (1.191) (3.629) (3.476) (0.203) (0.194) 

Inflation 0.126 -0.249 0.009 -0.020 0.014 -0.043 0.979 2.941 1.047 -0.248 -0.074 -0.233 

  (1.084) (1.066) (0.048) (0.047) (0.108) (0.104) (2.808) (2.684) (6.577) (6.569) (0.403) (0.388) 

PS -0.135*** -0.145*** 0.001 0.001 0.008 0.007 -0.065 -0.103 -0.115 -0.164 -0.033* -0.038** 

  (0.050) (0.050) (0.002) (0.002) (0.005) (0.005) (0.112) (0.101) (0.313) (0.304) (0.018) (0.017) 

Constant -4.331*** -4.257*** -0.106*** -0.104*** 0.347*** 0.286*** 9.620*** 9.279*** -17.740*** -17.116*** -0.406*** -0.311** 

  (0.373) (0.345) (0.020) (0.019) (0.048) (0.047) (1.480) (1.263) (2.854) (2.590) (0.156) (0.141) 

Bank fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 1,317 1,433 1,377 1,496 1,378 1,497 1,374 1,492 1,332 1,450 1,332 1,450 

R-squared 0.801 0.794 0.435 0.413 0.686 0.681 0.419 0.425 0.509 0.495 0.445 0.445 
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4.3 Additional robustness analysis 

4.3.1 Does bank size matter? 

In all the above regressions results, bank size has a significant impact on the stability 

indicator, indicating that big banks bring more stability; we therefore turn into a deep analysis 

of the impact of bank size on the relationship between competition and bank stability. Indeed, 

the business model of big banks is not necessary the same as that of small banks. The analysis 

by bank size10 may help to shed more light on the effect of competition on stability. Panels A 

and B of the Appendix Table A2 report the results of the estimates. We uncover a positive 

(negative) relationship between market power and bank stability for big (small) French banks 

when Z-score is used to proxy stability and Lerner is market power indicator. These results 

support competition-fragility hypothesis for big French banks and competition-stability for 

small French banks. More precisely, an increase in market power decreases the overall stability, 

the profit and the capital (both unadjusted and adjusted) of small French banks. However, 

market power improves the overall stability and increases the profit (both unadjusted and 

adjusted) of big French banks. Greater competition seems to influence banks’ stability through 

its impact on banks’ profit and capital.  

The results for pan-African banks are consistent with competition-fragility hypothesis 

for big and small banks. This is explained by the effect of competition on profit (both 

unadjusted and risk-adjusted), and capital when we focus on small banks. Less market power 

decreases the profitability of small pan-African and they hold less capital. However, their 

earnings are less volatile in this competitive environment. Therefore, an increase in competition 

decreases the stability of small pan-African banks through its impact on the level of profit and 

capital and not through the volatility of profit.  

It is worth noting that market power increases the level of capital and, at the same time, 

depletes the risk-adjusted capital of big pan-African banks. The role played by capital in the 

relationship between competition and stability among large pan-African banks is sensitive to 

the metric used to proxy capital (risk-adjusted or not).  

4.3.2 Does the level of development of countries in which banks operate play a 

role? 

                                                      
10 We define bank size by using the total assets of each bank. A small (big) bank is a bank with a total asset less 

(greater) than the median of the total assets of the banking sector. 
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Further results by sub-panels of countries are reported in Appendix Table A3. Sub-

panels are built based on countries’ gross national income per capita according to the World 

Bank classification in 2017: low-income countries (LICs) group is composed of Benin, Burkina 

Faso, Guinea-Bissau, Mali, Niger and Togo; and lower-middle income countries (LMICs) 

group includes Côte d’Ivoire and Senegal.  

The results suggest that the behaviour of pan-African banks in LICs is consistent with 

competition-stability hypothesis: an increase in competition increases the overall stability of 

pan-African banks. This is partially explained by the negative effect of concentration on profit 

(both unadjusted and adjusted). However, we find that an increase in competition is associated 

with lower capital ratio in LICs and lower profit volatility in LICs and LMICs. The 

competition-stability hypothesis is somehow tempered by the behaviour of bank capital in LICs. 

The results related to French banks are mixed. There is no significant effect of 

competition on overall stability in LICs and LMICs (at a conventional level). However, we 

find that, on the one hand, an increase in competition reduces French banks’ profit in LICs and 

increases profit volatility in LMICs. This finding is consistent with competition-fragility 

hypothesis. On the other hand, greater competition improves French banks’ capital (both 

unadjusted and adjusted) in LICs. This last finding is consistent with risk-shifting effect 

4.3.3 NIM as a competing measure of bank profitability  

In the above sub-sections, we find the effect of competition on stability works mainly 

through profitability – measured by the return on assets. In this section, we will analyse the 

effect of competition on another metric used to proxy profitability, namely net interest margin 

(NIM). Appendix Table A4 reports the results of the estimates.  

We find that the concentration of the banking sector – measured by the Herfindahl-

Hirschman index – has a negative effect on the profitability of banks, meaning that an increase 

in competition improves the net interest income of banks. In particular, an increase in 

concentration (decrease in competition) reduces the net interest margin of French banks in the 

full sample, in LICs, in LMICs and among small banks. The effect of concentration on profit 

is slightly higher among small banks (-0.525) compared to that in the full sample (-0.240). 

These findings support the competition-stability paradigm for French banks.  
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Moreover, market power has a negative impact on pan-African banks’ net interest income 

in LICs but increases their profit in LMICs. These results support the competition-stability 

hypothesis in LICs and the competition-fragility hypothesis in LMICs for pan-African banks. 

4.3.4 Quantile regression 

We also run the regressions with an alternative econometric technique. We use quantile 

regression because Z-score is positively skewed and leptokurtic. Therefore, least squares 

estimation technique may give an incomplete picture on the impact of competition on bank 

stability. Table 8 reports the results of the estimates.  

We find evidence of competition-fragility for almost all quantiles: banking sector 

concentration – measured by the HHI – improves the overall stability. However, the effect of 

concentration on stability is weak for less sound banks (closer to insolvency) and increases to 

reach its maximum around the 80th percentile of the Z-score and slightly declines around the 

upper tail of the Z-score (more stable banks). The effect of market power on stability is 

consistent with that of the HHI index and shows that market power has a positive and 

significant effect on stability of less sound banks (those in the 25th percentile or below of Z-

score) and more stable banks (those in 75th percentile and above of Z-score).  

To explore the factors driving these outcomes, we estimate the relationship with the 

components of Z-score. The results of risk-adjusted return indicate that less competition (more 

market power) increases risk-adjusted returns of banks, except for those in the upper tail of the 

distribution (those in the 95th percentile and above of risk-adjusted return). The concentration 

index (HHI) gives almost the same result with the exception that the effect of HHI on risk-

adjusted return is not significant for banks located between the 25th and the 40th percentile of 

the risk-adjusted return and those in the upper tail of the distribution (those in the 95th percentile 

and above of risk-adjusted return). The results of the unadjusted profit suggest that less 

competition (more market power) increases the profit of less and moderately profitable banks 

(those in the 75th percentile and below of unadjusted return) but decreases the profit of highly 

profitable banks (those in the 95th percentile and above of unadjusted return). These results 

imply that greater competition decreases the profit and margins of banks. 

We also analyse the effect of competition on bank’s risk-adjusted capital11. We find that 

banks’ responses to competition depend on the relative strength of their risk-adjusted capital 

                                                      
11 The results of unadjusted capital are mixed and do not provide a very clear conclusion. 
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ratios. Less competition (more market power) increases incentives for banks with moderate 

risk-adjusted capital ratios (those between the 25th and 80th percentile of risk-adjusted capital) 

to hold higher level of capital. This result is supporting the franchise value paradigm and 

consistent with the competition-fragility hypothesis. This may be due to regulatory actions that 

encourage banks to hold higher capital to reduce the likelihood of insolvency and the loss of 

valuable franchise. 

Table 8: Estimates of equation (2) by quantile regression technique 

This table reports 𝛽s of the equation (2) by using quantile regression (Powell, 2016). For identification purposes, the estimators 

are conditioned on (time and banks) fixed effects. We use the adaptive MCMC optimization procedure. We perform 10,000 

draws and drop the first 2,000 (burn-in). The point estimates correspond to mean of draws and standard errors (in parentheses) 

are derived from variance of draws. The first row gives the quantiles. Robust standard errors are in parentheses. ***p<0.01, 

**p<0.05, *p<0.1. 
  5 25 40 50 70 75 80 95 

Zscore 

Lerner 0.562*** 3.144*** -0.391 -0.416 0.215 0.763*** 1.188*** 3.939*** 

  (0.003) (0.870) (0.313) (0.512) (0.463) (0.087) (0.389) (0.002) 

HHI 2.023*** 3.885*** 4.892*** 7.280*** 14.379*** 15.023*** 16.423*** 11.486*** 

  (0.012) (0.000) (0.237) (0.714) (0.029) (0.002) (0.229) (1.288) 

ROA 

Lerner 0.085*** 0.050*** 0.020*** 0.012*** 0.011** 0.009* 0.004 -0.037* 

  (0.003) (0.009) (0.007) (0.004) (0.004) (0.005) (0.007) (0.019) 

HHI 0.047*** 0.028 0.016 -0.019 0.015*** 0.012*** 0.007 -0.033*** 

  (0.000) (0.019) (0.020) (0.023) (0.002) (0.002) (0.005) (0.000) 

CAR 

Lerner 0.161*** 0.024 0.013 0.011 0.018 0.008 0.008*** 0.049*** 

  (0.043) (0.019) (0.017) (0.016) (0.014) (0.018) (0.001) (0.010) 

HHI 0.188*** -0.411*** 0.048*** 0.026 -0.014 -0.007 -0.042*** 0.356 

  (0.026) (0.078) (0.012) (0.023) (0.014) (0.013) (0.002) (0.233) 

𝜎(𝑅𝑂𝐴) 

Lerner -0.096 -0.155 0.350 -0.237 -1.685*** -2.346*** -1.432** -5.900*** 

  (0.143) (0.175) (0.245) (0.489) (0.560) (0.600) (0.592) (0.005) 

HHI -0.198 -0.749* -0.493* 0.156 -1.547 -2.328 -2.011 -3.969*** 

  (0.240) (0.452) (0.286) (1.030) (1.343) (1.641) (1.408) (0.674) 

RA-ROA 

Lerner 3.140*** 3.815*** 5.355*** 4.028*** 9.212*** 9.780*** 10.002*** 2.728 

  (0.851) (0.481) (0.658) (0.960) (0.643) (0.945) (0.884) (5.471) 

HHI 6.077*** -0.260 1.534 3.909*** 3.654*** 3.037*** 2.818*** -1.184 

  (0.036) (3.302) (5.244) (0.396) (0.509) (0.547) (0.608) (0.815) 

RA-CAR 

Lerner -0.014 0.088*** 0.133*** 0.152*** 0.150*** 0.212*** 0.214*** 0.756 

  (0.023) (0.016) (0.042) (0.039) (0.057) (0.057) (0.076) (0.951) 

HHI 0.218*** -0.377 0.148*** 0.118*** 0.102*** 0.151*** 0.044 5.065** 

  (0.017) (0.451) (0.041) (0.032) (0.033) (0.038) (0.033) (1.973) 

 

4.3.5 Analysis with country level data (with NPLs, Loan-to-Asset and Loan-to-

Deposit) 

The above analyses use bank level data. One important dimension of stability is banks’ 

risk exposure measured by the ratio of non-performing loans to total loans. However, this 

indicator is not publicly available at micro level. Therefore, we complement our analysis by 
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country-year data. We analyse the effect of competition on the stability of the banking sector 

by estimating the following equation: 

𝑆𝑗𝑡 = 𝛽𝐶𝑗𝑡−1 + 𝛾𝐶𝑗𝑡−1 ∗ 𝐹𝑗𝑡 + 𝛼𝐹𝑗𝑡 + ∑ 𝜌𝑘�̃�𝑗𝑡−1

𝐾

𝑘=1

+ 𝛿𝑡 + 𝑣𝑖𝑡 (3) 

where 𝑆𝑗𝑡 is the stability indicator (measure of risk) of the banking sector in country 𝑗 in year 

𝑡; 𝐶𝑗𝑡−1 is one of the measures of competition for country 𝑗 in year 𝑡 − 1, 𝐹𝑗𝑡 is the presence of 

French or pan-African banks in country 𝑗, �̃�𝑗,𝑡−1, … , �̃�𝐾,𝑡−1 are control variables, 𝛿𝑡  is time 

fixed effects and 𝑣𝑖𝑡 is an error term. 𝛽, 𝛾, 𝛼 and 𝜌s are parameters to be estimated.  

We use three indicators to measure the stability of the banking sector at the country 

level: (1) non-performing loans-to-Total loans, (2) loan-to-deposit ratio, and (3) loan-to-asset 

ratio. To better understand the mechanism through which competition affects stability, we also 

analyse the effect of competition on interest margin at country level as well.  

To highlight the effect of the presence of foreign owned banks on stability, we estimate 

equation (3) without the competition variables. We use two indicators to measure the presence 

of foreign owned banks. The first indicator is the proportion of foreign (resp. French or pan-

African) owned banks. The second indicator is the share of total assets of foreign (resp. French 

or pan-African) owned banks in the total assets of the banking sector. Table 9 gives the results 

of the estimates. The results suggest that an increase in the presence of foreign owned banks – 

measured by the proportion of foreign owned banks – decreases loan-to-deposit and loan-to-

asset ratios. We find similar results with the share of total assets of foreign banks in the total 

assets of the banking sector. According to these results, the presence of foreign owned banks 

is associated with greater stability. However, this result varies depending on the origin of 

foreign banks. Indeed, an increase in the presence of French banks – measured by the 

proportion of these banks or their share of total assets – is associated with a decrease in the 

ratio of NPLs. This result indicates that French banks presence is associated with lower 

portfolio risk. At the same time, this presence of French banks is associated with an increase 

in loan-to-deposit or loan-to-asset ratios. These two seemingly contradictory results suggest 

that French banks lend more (an increase in loan-to-deposit or loan-to-asset ratio) to 

creditworthy customers (cherry pecking), or loans from French banks follow a better screening 

process. 
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Table 9: Determinants of banking sector stability (country level analysis) 

This table reports the estimation results of the equation (3) without the competition variable. Robust standard errors are in parentheses. ***p<0.01, **p<0.05, *p<0.1.  
  NPLs to total loan Loan to deposits Loan to assets 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Foreign presence (number) 0.420     -0.270**    -1.213***     

  (0.535)     (0.109)    (0.303)     

Pan African presence (number)   -0.371     0.200     -0.030    

    (0.556)     (0.125)     (0.410)    

French presence (number)   -2.570***     0.554***     1.629***    

    (0.888)     (0.174)     (0.430)    

Foreign presence (assets)    0.435     -0.112     -0.669***   

     (0.348)     (0.077)     (0.214)   

Pan African presence (assets)     0.125    0.180*     -0.143 

      (0.395)    (0.091)     (0.245) 

French presence (assets)     -1.065**    0.224**     0.686*** 

      (0.525)    (0.094)     (0.201) 

Size -0.225 0.146 -0.193 0.310 0.238 0.321** 0.343** 0.274* 0.408 0.748* 0.754** 0.411 

  (0.577) (0.760) (0.568) (0.710) (0.153) (0.148) (0.157) (0.153) (0.335) (0.389) (0.359) (0.330) 

Deposits -0.142 -0.079 -0.137 -0.132 -0.007 -0.033 -0.017 -0.013 0.015 -0.072 -0.024 0.016 

  (0.224) (0.234) (0.217) (0.227) (0.060) (0.050) (0.059) (0.046) (0.119) (0.112) (0.123) (0.099) 

Output gap 0.563 2.191 0.377 2.112 2.688*** 2.313*** 2.755*** 1.968*** 6.488*** 5.670*** 6.841*** 4.434*** 

  (1.869) (1.965) (1.899) (1.974) (0.461) (0.481) (0.483) (0.497) (1.205) (1.293) (1.306) (1.271) 

Inflation 3.937 3.669 3.851 4.097 0.478 0.713 0.557 0.985 0.493 0.740 0.824 2.235 

  (4.133) (3.610) (4.179) (3.682) (0.880) (0.770) (0.875) (0.749) (2.124) (1.824) (2.141) (1.577) 

PS 0.177** 0.071 0.191** 0.037 -0.071*** -0.078*** -0.086*** -0.078*** -0.207*** -0.173** -0.271*** -0.148*** 

  (0.085) (0.116) (0.085) (0.105) (0.021) (0.028) (0.021) (0.024) (0.048) (0.070) (0.051) (0.048) 

Constant -2.776*** -2.157*** -2.790*** -2.463*** 1.058*** 0.726*** 0.934*** 0.773*** 0.624** -0.393 0.197 -0.256 

  (0.474) (0.388) (0.363) (0.327) (0.130) (0.086) (0.112) (0.080) (0.294) (0.250) (0.235) (0.165) 

Year effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 135 135 135 132 135 135 135 132 135 135 135 132 

R-squared 0.104 0.172 0.111 0.162 0.399 0.419 0.375 0.326 0.483 0.428 0.433 0.391 
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We do not find a direct and significant impact of the presence of pan-African banks on 

the ratio of non-performing loans-to-total loans or loan-to-asset ratio in the WAEMU. The only 

exception is the positive effect (at 10% level) of the share of pan-African banks assets on loan-

to-deposit. 

Now, to better understand the role played by competition, we estimate equation (3) by 

taking into account two competing measures of competition in the banking sector: Lerner index 

and HHI. According to equation (3), the average effect of competition on stability is given by 

the following marginal effect:  

𝜕𝑆𝑗𝑡

𝜕𝐶𝑗𝑡−1
= 𝛽 + 𝛾𝐹𝑗𝑡 (4) 

From this equation, the marginal effect of competition on stability depends on the presence of 

French (pan-African) banks and varies across countries and over-time. Therefore, the standard 

t-test to evaluate the significant effect of the interaction term (𝛾 = 0) is not appropriate 

(Brambor et al., 2006). We therefore plot this marginal effect for each of the two competing 

indicators of competition and the presence of French and pan-African banks (Figure 1). 

As shown by the graphs of Panel A of Figure 1, we uncover a positive relationship 

between market concentration (decrease in competition) and NPLs when the total asset of 

French banks exceeds 60 percent of the total asset of the banking sector, and the relationship 

becomes negative for a very low participation of French banks (when share of assets is less 

than 20% of total banking sector asset). These results support the competition-stability 

hypothesis in countries with a strong participation of French banks, while we find evidence of 

competition-fragility hypothesis in countries where the participation of French banks is low. In 

contrast, we find evidence of competition-fragility hypothesis in countries with a strong 

participation of pan-African banks (more than 50% in terms of number or assets). But when 

the proportion of pan-African banks is less than 20% of the total number of banks, our results 

support competition-stability hypothesis. 
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Figure 1: Effect of competition on stability indicators depending on foreign ownership 

The graphs below plot the marginal effect (equation (4)) of competition (Lerner or HHI) on the stability indicators depending 

on the measure of French or pan-African banks presence. The shaded area is the 90% confidence interval and the dashed line 

is the mean estimation. Proportion French (Pan-African) is the proportion of the number of French (pan-African) banks, while 

French (Pan-African) assets is the share of the total assets of French (pan-African) banks. 

 

Panel A. NPLs 

 

Panel B. Loan-to-Asset ratio 

 
 

Panel C. Loan-to-Deposit ratio 
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We use the two other measures of banking sector stability: loan-to-asset ratio (Panel B 

of Figure 1) and loan-to-deposit ratio (Panel C of Figure 1). The trends in the graphs for these 

indicators are similar. When the proportion of French banks is less than 30%, our findings are 

consistent with the competition-fragility hypothesis. Whereas the competition-stability 

hypothesis prevails, when the proportion of French banks is greater than 40%. We also uncover 

evidence of competition-fragility when the share of assets of French banks is less than 80% of 

total assets.  

The analysis with the presence of pan-African banks supports the competition-fragility 

hypothesis especially when we use the HHI index to proxy competition. The Lerner index gives 

a similar result. However, we find that competition-fragility hypothesis holds when the 

participation of pan-African banks reaches a certain level. 

Furthermore, to better understand the role of foreign owned banks and competition, we 

analyse the dynamic between foreign-owned banks’ presence and the average interest margin. 

The graphs given in Panel A of Figure 2 plot the relationship between each measure of foreign-

owned bank presence and the average interest-margin. The presence of pan-African banks 

seems to decrease the average interest margin in the region, though the relationship between 

these two variables is not linear. We find similar results for French banks. However, the 

inflexion point is lower for French banks than pan-African banks. In fact, after dropping 

following the entry of French banks, the average interest margin increases again just before the 

share of the total assets of French banks reaches 20% of the total assets of the banking sector. 

However, the average interest margin drops considerably when the share of Pan-African banks’ 

asset reaches about 30% until 80%. This figure confirms that the entry of pan-African banks 

reduces the interest margin of the banking sector, and this happens through competition. Indeed, 

the graphs in Panel B of Figure 2 show that the presence of pan-African banks decreases the 

market power of banks (see second row), while margin interest rate (first plot of the first row) 

increases with market power. Hence, the effect of competition on stability is driven by the 

impact of banking sector competition on bank profitability.  
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Figure 2: Foreign ownership, competition and average interest margin 
In the graphs below the shaded area is the 95% confidence interval. The relationships are estimated using local polynomial technique. 

Proportion French (Pan-African) is the proportion of French (pan-African) banks, while French (Pan-African) assets is the share of the total 

assets of French (pan-African) banks. 

 

Panel A. Relationship between foreign banks presence and average interest margin 

 
 

 

Panel B. Relationship among foreign banks presence, competition and average interest margin 

 

 

 

We estimate the marginal effect of competition on the average interest margin and plot 

the results of the estimates in Figure 3. These graphs show that competition lowers the average 

interest margin when the proportion of French or pan-African banks reaches a certain level. 

For example, when the proportion of French banks is less (greater) than 30%, an increase in 
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competition decreases (increases) the average profit. We find similar result for pan-African 

banks: when the proportion of pan-African banks or their share in the total assets of the banking 

sector is less than 40%, an increase in competition reduces the average interest margin of banks. 

Figure 3: Marginal effect of competition on average interest margin with respect to foreign ownership 
In the graphs below the shaded area is the 90% confidence interval. The dashed line is the mean estimation. Proportion French (Pan-African) 

is the proportion of French (pan-African) banks, while French (Pan-African) assets is the share of the total assets of French (pan-African) 

banks. 

 

 

5 Conclusion 

In this paper, we seek to empirically investigate a long standing unresolved issue in the banking 

literature, namely the nature (i.e. shape) of the relationship between bank competition and bank 

stability and what primarily drives the relationship. A review of the theoretical literature 

highlights the unresolved dichotomy between the charter value hypothesis or the competition-

fragility hypothesis, on the one hand, and the competition-stability hypothesis, on the other. 

We design our empirical investigation in terms of bank ownership categories in WAEMU, 

namely foreign banks per se, French banks and pan-African cross-border banks. We argue that 

because of the WAEMU unique regional banking market of 8 sovereign countries with one 

central bank, the competition-stability hypothesis is likely to hold, specifically arising from 

possible risk-shifting effect by banks as a result of an increase in bank competition induced by 

the entry of pan-African banks. But, it may well be the case that the alternative hypothesis is 

true, so we test for the competition-fragility hypothesis – that increase in competition erodes 

the market power of banks, decreases their profit margins, and, in turn, reduces franchise value 
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and encourages banks to increase their risk-taking behaviour. Further, we test for non-linear 

effects and explore a number of potential factors which may tend to drive these predicted 

relationships.  

Among the important new evidence which entrenches the value-addition of this paper, 

three findings should be highlighted. Firstly, the new evidence we uncover suggests that an 

increase in competition, engendered by the entry of pan-African banks, is associated with an 

increase in banking stability. But, the evidence also shows that the bank fragility outcome is 

also possible. Secondly, the results specifically depend on the bank ownership category of 

banks in WAEMU, or the origins of these banks. Specifically, our results suggest that the 

expansion of pan-African banks into the WAEMU banking system supports competition-

fragility hypothesis, while the presence of French banks in WAEMU supports both the 

competition-stability and the competition-fragility views. Thirdly, we are able to identify a key 

driver of the relationship between competition and stability in the WAEMU banking sector. 

Using bank-level data, we find that bank profit is the main mechanism through which 

competition is associated with an increase in banking fragility in the WAEMU. 

These results offer at least two important implications for policy and practice in the 

WAEMU region. Firstly, the findings are re-assuring for the WAEMU central bank or the bank 

regulatory authorities in WAEMU about the need for measuring and monitoring changes in the 

level of competition in the bank sector in the 8 countries. The idea is to be able to anticipate 

the competitive levels that may induce the bank sector from bank stability to bank fragility: 

precisely, to identify when bank stability ends and when bank fragility sets in.  Secondly, the 

findings of our paper have important implications for Basel III reforms in order to ensure that 

even when Basel III is fully implemented and banks have adequate capital, it is the change in 

the level of competition that will drive bank profits in the first instance, but changes in bank 

profits will also shape the ultimate impact of competition on bank stability or bank fragility.  
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