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ABSTRACT 

The thesis sought to investigate the implications of increased market power and its effect on 

bank efficiency, bank risk-taking behaviour and overall financial stability. In Africa, banks are 

characterized by relatively wide interest rate spreads which is an indication of lack of 

competition. Empirical evidence suggests that lack of competition leads to high bank 

concentration and increased market power which can hinder the level of bank efficiency and 

financial stability in an economy, especially if some banks are too big to fail. These are issues 

of concern because banks play a critical role in the allocation and distribution of resources in 

an economy to spur economic growth and development. Against this background, this thesis 

presents an assemblage of empirical papers on bank concentration, competition, efficiency and 

bank risk-taking behaviour within the East African Community (EAC). Several panel data 

estimation techniques were employed using a sample of 149 banks with 1,805 observations 

over the period 2001–2018 to explore the existing linkages among the variables. 

Bank concentration and competition are captured using structural and non-structural measures 

and, unlike other previous studies which measure bank efficiency in a more generic manner, it 

is decomposed into technical, pure technical, scale, cost and revenue efficiency. Furthermore, 

this study explores the comprehensive types of risk-taking behaviour which include credit risk, 

liquidity risk, capital risk and insolvency risk. The findings from the empirical analysis are 

organized into four essays. The first essay examines whether increased bank concentration and 

lack of competition leads to inefficiency. The findings reveal that the effect of bank 

concentration and competition depends on the type of efficiency. In particular, bank 

concentration has a positive effect on technical, pure technical and profit efficiency, but a 

negative effect on cost and scale efficiency. In addition, greater competition is observed to 

foster technical, scale, cost and profit inefficiency. These results are robust to alternative 

market power measures and an array of control variables. The findings reveals important policy 

implications to the regulators that a trade-off between concentration and competition through 

anticompetitive policies should be ensured so as to create a balance between technical, scale, 

cost and profit efficiencies. 

The second essay explores the trade-off between bank concentration, competition and financial 

stability. The methodological approach applied provides a critical and original contribution to 

the existing literature by testing various theories that explain the relationships between bank 

concentration, competition and stability. The findings reveal that bank concentration and low 
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competition lead to more financial stability and less probability of bank default risk. A non-

linear relationship between competition and stability could not be observed, revealing that 

greater competition undermines bank stability and makes banks more vulnerable to default risk. 

The findings thus lend support to the concentration–stability hypothesis that greater market 

power leads to more stability even after controlling for bank, industry and macroeconomic 

variables. 

The third essay investigates the joint effect of market power and different types of bank 

efficiency on financial stability. The empirical findings reveal that the joint effect of market 

power and bank efficiency is critical for financial stability and the effect depends on the specific 

type of efficiency being explored. Increased market power is observed to have a direct positive 

effect on bank stability, thus lending support to the concentration–stability hypothesis. With 

respect to bank efficiency, cost and revenue efficiency have a positive significant effect with 

bank stability while the effect of technical, pure technical and scale efficiency is insignificant. 

Overall, concentrated banks with higher cost and revenue efficiency are more stable than the 

inefficient banks thus supporting the efficiency–stability hypothesis. The findings highlight 

that an eclectic policy to ensure a trade-off between bank concentration and competition should 

be ensured by the bank regulators. 

The last essay examines the impact of bank risk-taking behaviour and market power on 

efficiency. It looks at comprehensive types of risk-taking behaviour, including credit risk, 

liquidity risk, capital risk and insolvency risk, while structural and non-structural measures of 

market power are employed. Bank efficiency is decomposed into technical, pure technical, 

scale, cost and revenue efficiency, and the findings reveal that the effect of bank risk-taking 

behaviour varies depending on the type of efficiency and the existing market structure. Market 

power is observed to precede all types of bank efficiency, thus supporting the concentration–

efficiency hypothesis that banks with greater market power are more efficient. Overall, reduced 

bank risk-taking behaviour and greater market power leads to more bank efficiency. The results 

present potentially important policy recommendations for bank risks, market power and 

efficiency. 
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 CHAPTER 1  

INTRODUCTION 

1.1 Introduction 

A heated debate globally has risen over the years on the implications of increased market power 

in banks and its effect on bank efficiency, profit efficiency and overall bank stability. In 

economic theory, high bank concentration and lack of competition leads to increased market 

power in banks, and this is very detrimental to an economy. Various studies have established 

that lack of competition in the banking sector can lead to high prices of financial products and 

increased limitation to the access of finance, especially by small and emerging firms 

(Anzoategui et al., 2010). Other studies have established that lack of competition can hinder 

the entry of new firms, lead to slower growth on emerging firms and delay exit by older firms 

in the sector (Beck, Demirguc-Kunt, Laeven, & Levine, 2008). In addition, empirical evidence 

suggests that lack of competition leads to high concentration which can hinder the level of bank 

efficiency and stability in an economy, especially if some banks are too big to fail (Allen & 

Gale, 2004; Boyd & De Nicoló, 2005; Schaeck & Cihák, 2014; Goetz, 2018; Saif-Alyousfi et 

al., 2020; Wu et al., 2020).  

As a way of encouraging competition, policy makers over the years have introduced various 

reforms and initiatives to liberalize financial markets by deregulating adjustment of interest 

rates to promote investments and spur economic growth (Vives, 2010, 2019). Despite these 

reforms and initiatives, banks in Africa are characterized by relatively wide interest rate spreads 

which is an indication of lack of competition (Christensen, 2014). In Sub-Saharan Africa (SSA) 

for instance, the financial systems are still underdeveloped and the financial intermediation 

function is relatively low and characterized by concentrated banks (Oduor et al., 2017). Access 

to finance is a key obstacle for the growth of the micro, small and medium-sized enterprises in 

SSA due to the low levels of competition. According to the World Bank (2018), the penetration 

of financial services as measured by domestic credit to private sector by banks (% of GDP) 

stands at 28.3% compared with the Middle East and North Africa (MENA) at 56.7%, Latin 

America and the Caribbean at 44.9% and South Asian countries at 46.4%, thus making it the 

lowest in the world.  

The East African Community (EAC), a sub-region of SSA, is broadly bank-based with high 

bank charges, extremely high lending rates and low deposit rates which affect the level of 
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financial development (AEC, 2019). It is also worth noting that the levels of bank concentration 

and non-performing loans (NPLs) have persistently remained high and they threaten the 

efficiency and general financial stability in the region (Davoodi et al., 2013; AEC, 2019). These 

challenges seem to persist despite EAC being actively involved with financial liberalization, 

deregulation, and bank restructuring processes to lay the foundation of achieving regional 

financial integration. The incomplete market structure thus poses enormous challenges to 

policy makers with regard to managing the levels of bank efficiency, stability and liquidity, 

effectiveness of monetary policy and generally, soundness of the financial system (EAC, 2021). 

A study by Turk-Ariss (2010) reports that high market power leads to greater bank stability 

and increased profitability on the one hand and high cost inefficiencies on the other. Berger 

and Hannan (1998) postulated that banks that face less competition can exercise monopoly 

powers to charge high prices above marginal costs and tend to be less efficient than banks in a 

more competitive environment. This implies that the efforts of managers working in banks with 

greater market power are slower to maximize operational efficiency. 

Given the voluminous studies that have been conducted on market concentration and 

efficiency, empirical evidence shows that the link between market concentration and bank 

efficiency remains complex and ambiguous (Demirgüç-Kunt & Levine, 2000; Ferreira, 2013; 

Tan & Anchor, 2017; Kumar, 2018; Phan & Daly, 2020). Therefore, depending on banking 

sector market characteristics such as availability of information and level of competition, the 

relationship may be either positive or negative (Goddard et al., 2007; Molyneux, 2009; Casu 

& Girardone, 2009). A study by Ferreira (2013) established that bank market power leads to 

more inefficiency because concentrated banks face less competition to obtain more outputs 

with less inputs. In addition, other studies have taken the opposite direction to establish whether 

bank efficiency affects bank concentration (Allen & Engert, 2007; Williams, 2012). A study 

by Williams (2012) found that only efficient banks are able to gain market share, thus rejecting 

the quiet life hypothesis which assumes that large banks are too big to fail. 

Furthermore, mixed and inconclusive findings on the effect of bank concentration, competition 

and financial stability have been presented by existing studies in the recent decades (Allen & 

Gale, 2004; Beck et al., 2006; Boyd et al., 2006; Fu et al., 2014; Schaeck & Cihák, 2014; Goetz, 

2018). The empirical literature presents contrasting findings that bank concentration may have 

a positive effect on financial stability (Beck et al., 2006; Turk-Ariss, 2010; Ben Ali, et al., 

2018; Danisman & Demirel, 2019) and it can also lead to financial instability (Boyd & De 
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Nicoló, 2005; Uhde & Heimeshoff, 2009). Schaeck and Cihák (2014) further observe bank 

efficiency is the conduit through which competition affects financial stability. 

Ben Ali et al. (2018) examined both direct and indirect effects of bank concentration on 

financial stability in developed and developing economies. The study established that there was 

no direct effect of bank concentration on financial stability. However, bank concentration has 

an indirect positive effect on financial stability through the profitability channel and an indirect 

negative impact on the interest rate channel. In the same line of thought, Berger et al. (2009) 

established that bankruptcy risks decrease in banks with an increase in their market 

concentration because the banks are in a position to hold a larger capital share, thus increasing 

their ability to absorb losses. Contrastingly, Mishkin (1999) argued that the government’s 

implicit or explicit assurance that big banks would be rescued in the case of bankruptcy 

increases their risk-taking behaviour, hence escalating the systemic risk. Consequently, market 

failure of those banks would lead to a total failure of the entire financial system due to the large 

market share held by those banks. A study by Boyd et al. (2006) showed that the effect of 

riskier portfolios is more than the revenues realized from the concentrated banking sectors.  

It is clear that the complex empirical findings on the effect of bank concentration, competition, 

efficiency and financial stability require more attention because of the critical role played by 

banks in the economy. In particular, the study of bank concentration in the EAC would be of 

much interest given the various financial reforms that are been undertaken recently. For 

instance, to achieve a common East African Monetary Union (EAMU), the understanding of 

the behaviour of banks would be critical since they are the main conduits of monetary policy 

transmission mechanisms. In addition, monetary policy mechanisms have not been effective in 

influencing the adjustment of interest rates despite the dominance of banks in the financial 

sector (Davoodi et al., 2013; Christensen, 2014). An effective monetary policy promotes bank 

efficiency and competition which leads to improvements in financial inclusion because interest 

rates adjust according to market conditions.  

1.2 Research Problem 

The banking sector plays a critical role in the efficient allocation and distribution of resources 

in an economy to spur economic growth and development. In addition, the efficiency of banks 

has far-reaching implications on financial stability, productivity, economic growth and 

consumer welfare (Casu & Girardone, 2009). To enhance stability, efficiency and 

competitiveness of the financial sector, various reforms such as price liberalization, promotion 
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of competition and deregulation of interest rates have been adopted by policy makers in various 

parts of the world over the last few decades (Turk-Ariss, 2010; Schaeck & Cihák, 2014; Oduor 

et al., 2017; Danisman & Demirel, 2019). In the EAC, various significant reforms, financial 

innovativeness and financial deepening initiatives have been pursued since the 1990s, and a 

robust growth of banks has been witnessed (Christensen, 2014; Kouki & Al-Nasser, 2017). 

Notwithstanding these initiatives and the increase in the number of banks, the banking sector 

remain heavily concentrated and a few banks dominate the market leading to extremely low 

competition (Montfort et al., 2013; Bending et al., 2015; EAC, 2016, 2019). 

Globally, a heated debate has risen over the years on the implications of increased market 

power in banks and its effect on bank efficiency, profit efficiency and overall bank stability. 

However, empirical literature indicates that no consensus has yet been reached and different 

studies present mixed and inconclusive findings (Allen & Gale, 2004; Anginer et al., 2014; 

Schaeck & Cihák, 2014; Fu et al., 2014; Goetz, 2018; Phan & Daly, 2020; Wu et al., 2020). 

For instance, studies such as Turk-Ariss (2010) and Ben Ali et al. (2018) found that more 

concentrated banks are more stable and profitable than less concentrated banks. In contrast, 

studies such as Uhde and Heimeshoff (2009) and Goetz (2018) found that bank concentration 

can lead to more instability because of increased systemic risk brought about by the risk-taking 

behaviour of big banks when issuing credit and the ability to charge high lending rates since 

they control the market. In addition, Berger and Hannan (1998) postulated that banks that face 

less competition can exercise monopoly powers to charge high prices above marginal costs and 

tend to be less efficient than banks in a more competitive environment. Their study further 

found that the efforts of managers working in banks with greater market power are slower to 

maximize operational efficiency. 

While empirical literature on bank concentration, competition, efficiency and stability is vast, 

most of the studies have been conducted in the context of developed economies (Beck et al., 

2006; Fu et al., 2014; Schaeck & Cihák, 2014; Goetz, 2018; Danisman & Demirel, 2019). Other 

studies have taken a different direction to establish whether bank efficiency influences the 

degree of bank concentration, such as Casu and Girardone (2009). In the context of developing 

economies, a handful of studies have been conducted to establish the nexus between bank 

concentration, efficiency and stability (Amidu & Wolfe, 2013; Ben Ali et al., 2018). In the 

EAC, there is a dearth of studies on the linkages between bank concentration, efficiency, and 

financial stability. Furthermore, there is a gap from the empirical findings as to whether bank 

risk-taking behaviour has any influence on the efficiency of banks. 
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Given the mixed findings and the critical role played by market structure in the banking sector, 

a stable financial system is important for economic growth and development. In addition, banks 

play a critical role in the financial system in terms of allocation and distribution of resources 

in the economy (Turk-Ariss, 2010). Therefore, the study sought to examine the 

interrelationship between bank concentration, competition, efficiency, and financial stability 

in the EAC. Furthermore, EAC countries are developing economies characterized by 

underdeveloped capital markets where banks are the main source of credit to the economy, and 

any systemic bank failures might have dire consequences for the entire region.  

1.3 General Research Objective 

This study sought to assess the magnitude of bank concentration and competition and their 

effect on bank efficiency and financial sector stability in the EAC. 

1.3.1 Specific Research Objectives 

1. To examine the influence of bank concentration and competition on the different types 

of efficiency in the EAC commercial banks. 

2. To establish the trade-off between bank concentration and competition on financial 

stability in the EAC commercial banks. 

3. To explore the joint effect of market power and different types of bank efficiency on 

financial stability in the EAC. 

4. To investigate the nexus between bank risk-taking behaviour and market power on bank 

efficiency in the EAC. 

1.4 Research Questions 

1. What is the relationship between bank concentration, competition, and the different 

types of efficiency in the EAC?  

2. Is there a trade-off between bank concentration and competition on the level of financial 

stability in the EAC?  

3. How does the joint effect of market power and different types of bank efficiency 

influence financial stability in the EAC? 

4. What is the relationship between bank risk-taking behaviour and market power on bank 

efficiency in the EAC? 
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1.5 Contribution of the Study 

This study contributes to the existing literature in several ways. Firstly, the study is the first to 

comprehensively and systematically address the linkages between bank concentration, 

competition, efficiency and financial stability in the EAC banking sector. Despite the existing 

theoretical predictions and empirical evidence on market structure, there is a paucity of such 

studies done in Africa and especially in the EAC (Alhassan & Ohene-Asare, 2016; Moyo, 

2018; Asongu & Odhiambo, 2019). The findings of this study provide much-needed evidence 

to guide the development of financial sector policies and banking regulations. The EAC is 

comprised of developing countries where the markets are underdeveloped and characterized 

by various reforms, regulations, regional integration initiatives and general market 

competition. These rich contextual nuances in the EAC provide a fertile ground for regional 

and context-specific research on the linkages between bank concentration, competition, bank 

efficiency and financial stability. Furthermore, the critical importance vested in the banking 

industry as the main provider of credit to the private sector (and to some extent to the public 

sector), a comprehensive understanding of the market structure cannot be overemphasized. 

This is further supported by the inconclusive and contradicting empirical literature as explained 

by the two opposing theories – structure, conduct and performance, and the efficient structure 

hypothesis (ESH) – on the effect of market power (Mirzaei et al., 2013; Zigraiova & Havranek, 

2016). 

Secondly, the study simultaneously incorporates both structural (market structure conduct) and 

non-structural measures (bank conduct) to measure whether bank concentration and 

competition are significantly related or not. This action is equally critical as it seeks to shed 

some more light on the mixed and inconclusive findings of the existing studies by examining 

the EAC perspective. Different studies use different measures of concentration and 

competition, leading to contrasting findings (Claessens & Laeven, 2004; Schaeck et al., 2009; 

Danisman & Demirel, 2019). For instance, Schaeck et al. (2009) found that concentration and 

competition may not be related and they captured different characteristics in the banking 

system. Similarly, Claessens and Laeven (2004) established that concentration was a poor 

proxy for competition. In addition, Bikker (2004) argued that concentration may be a poor 

measurement of competition since it uses concentration ratios which tend to exaggerate the 

concentration in small countries, and it is also unreliable if the number of banks is small. In 

contrast, Boyd and De Nicoló (2005) contended that concentration could be a good proxy for 

competition. Therefore, this study combines both bank-level measures and traditional country-
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wide measures of concentration to explore the relationship between bank concentration, 

competition, efficiency, and stability.  

Thirdly, existing theoretical and empirical evidence remains mixed and ambiguous, differing 

in terms of sample, period of study, measures employed and methodology (Danisman & 

Demirel, 2019; Kim et al., 2020; Rakshit & Bardhan, 2020; Wu et al., 2020; Alvi et al., 2021). 

This study employs a unique sample where the EAC countries present similar economic 

characteristics in order to mitigate the challenges of contextual differences. A reliable and good 

quality dataset covering the period between 2001–2018 was obtained to provide a well-

informed perspective of bank concentration, competition, efficiency and stability. Consistent 

with Efthyvoulou and Yildirim (2014), Luo et al. (2016) and González et al. (2019) a two-step 

system Generalised Methods of Moments (GMM) was employed in the study due to the nature 

of explanatory variables which may not be exogenously determined (Blundell & Bond, 1998). 

This is because problems of endogeneity, unobserved heterogeneity, autocorrelation, and 

financial stability persistence over time may not be solved by a fixed or random effects model. 

Fourthly, despite the extensive literature on financial stability (Berger et al., 2009; Beck et al., 

2013; Goetz, 2018), no study has explored whether the joint effect between market power and 

different types of efficiency enhances or impedes financial stability. This is the first study to 

examine the joint impact of bank concentration, competition, and different types of efficiency 

on financial stability. Unlike previous studies which have employed efficiency in a more 

generic manner while measuring performance, efficiency is decomposed into technical, pure 

technical, scale, cost and revenue efficiency (Konara et al., 2019; Tan & Anchor, 2017). 

Technical efficiency measures how input resources are efficiently transformed into outputs; 

pure technical efficiency measures the managerial efficiency of bank managers; scale 

efficiency measures the optimal efficiency of operations; cost efficiency measures the extent 

of cost minimization; while revenue efficiency measures the extent of revenue maximization 

(Maudos et al., 2002; Coelli, 2016). The decomposition of efficiency allows to capture the 

specific sources of inefficiency within the banking industry while measuring performance. 

Lastly, the study comprehensively explores the different types of risk-taking behaviour among 

the banks, including credit risk, liquidity risk, capital risk and insolvency risk. This is unlike 

other studies which examine credit or insolvency risk only (Fiordelisi et al., 2011; Fu et al., 

2014; Goetz, 2018; IJtsma et al., 2017; Müller & Noth, 2018; Shim, 2019). While credit risk 

and insolvency risk may increase when there is excessive competition which reduces bank 
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market power, capital risk and liquidity risk play an important counterbalancing role through 

capital adequacy requirements (Tan & Floros, 2013).  

1.6 Conceptual Framework 

The study is conceptualised using the diagramatic representation in Figure 1.1 to show the 

theoretical linkages among the key variables of interest. The conceptual framework highlights 

the nexus between bank concentration, competition, efficiency, bank risk-taking behaviour and 

the overall financial stability. Bank-specific, industry/institutional, and 

country/macroeconomic variables are included as control variables. Figure 1.1 below presents 

the conceptual framework. 

Figure 1.1: Conceptual framework for bank concentration, efficiency and financial 

stability interlinkages 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Author’s compilation 

Figure 1.1 presents the existing interrelationships which exists between bank concentration, 

competition, efficiency, bank risk-taking behaviour and the overall financial stability. Control 

variables are presented to connote the other variables which might be influencing the 

interrelationships. A two-step system Generalised Methods of Moments (GMM) is employed 

because of the nature of explanatory variables which cannot be exogenously determined 
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(Blundell & Bond, 1998). Problems of unobserved heterogeneity, endogeneity and the 

persistence of bank efficiency from one period to another may not be comprehensively resolved 

by fixed or random effects model (Efthyvoulou & Yildirim, 2014). In addition, bank efficiency 

may have a bidirectional link with market power and bank risks measures, thus creating 

endogeneity issues. For instance, Wu et al. (2020) observed that bank efficiency affects bank 

risk-taking while Wu et al. (2019) found that market power affects bank risk in a non-linear 

manner. Therefore, the choice of two-step system GMM is based on the fact that it is able to 

control for simultaneity bias and reverse causality. 

1.7 Organization of the Study 

The rest of the thesis is organized as follows: Chapter 2 presents the landscape of the financial 

institutions within the EAC. Specifically, an overview of the financial development indicators, 

financial reforms and regional integration as well as macroeconomic facts are explored. 

Chapter 3 examines the influence of bank concentration and competition on the level of bank 

efficiency in the EAC with respect to technical, cost and profit efficiency. Chapter 4 explores 

the trade-off between bank concentration and competition on financial stability in the EAC 

commercial banks. Chapter 5 examines the joint effect of market power and different types of 

bank efficiency on financial stability in the EAC. Chapter 6 investigates the nexus between 

bank risk-taking behaviour and market power on bank efficiency in the EAC. Chapter 7 

presents conclusions, policy implications and recommendations.  
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CHAPTER TWO 

THE LANDSCAPE OF BANKING SECTOR IN THE EAST AFRICAN 

COMMUNITY: AN OVERVIEW1 

2.1 Introduction 

This chapter presents the landscape of the financial institutions within the EAC. It provides an 

overview of the financial development indicators, financial reforms and regional integration 

and explores macroeconomic facts. Specifically, Section 2.2 presents the background and 

history of EAC, Section 2.3 discusses the financial reforms and regional integration initiatives 

while Section 2.4 presents the macroeconomic indicators within the EAC. Section 2.5 explores 

the EAC banking market structure, concentration and competition, Section 2.6 discusses the 

financial depth and access indicators, and Section 2.7 describes the financial intermediation 

and efficiency. Section 2.8 presents the financial soundness and stability indicators within the 

EAC region. Section 2.9 provides a conclusion to the chapter. 

2.2 Background and History of the East African Community  

The EAC is a regional intergovernmental organization formed by East African countries in 

order to foster partnerships among the member states in line with economic, social, cultural 

and political integration (Davoodi et al., 2013). It is composed of six partner states: Burundi, 

Kenya, Rwanda, South Sudan, Tanzania, and Uganda. The EAC was established in 2000 by a 

signed treaty with only three partner states: Kenya, Tanzania and Uganda. In 2007, Burundi 

and Rwanda joined the EAC by acceding to the treaty and in 2016, the youngest partner state 

– South Sudan – joined the community. 

The main objective of the EAC is to widen and deepen corporation among the partner states 

through increased competitiveness, value-added production, trade and investments. Various 

treaties have been formed over the years such as the Customs Union in 2005, the Common 

Market in 2010 and the ongoing one is the implementation of the East African Monetary Union 

(EAMU) protocol  (EAC, 2011). According to EAC statistics (2017), the community has a total 

population of 172 million citizens of whom 22% live in urban areas. The EAC comprises 2.5 

million square kilometres of land area and had a combined Gross Domestic Product (GDP) of 

US $172 billion as at 2017 (EAC, 2017).  

 
1 An updated article based on this chapter, “The landscape of the financial institutions within the EAC: An 

overview of financial development indicators” is under review by International Journal of Bank Marketing. 
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EAC countries are all developing countries and are actively involved with financial 

liberalization, deregulation and bank restructuring. The efforts are geared towards a more 

consolidated financial system. Therefore, these countries provide fertile grounds for the 

analysis of market structure in relation to efficiency of financial services delivery, competition 

behaviour and overall bank stability (Davoodi et al., 2013; Bending et al., 2015). 

2.3 Financial Reforms and Regional Integration of the Banking Sector 

The EAC is keen to establish a single market in financial services through the Financial Sector 

Development and Regionalization Project (FSDRP) (World Bank, 2018a). This project is seen 

as a move to actualize the EAC policy in the banking sector of attaining a single banking market 

service that will lead to higher levels of financial inclusion and thus contribute to sustainable 

economic growth among the partner states. Currently, the banking industry is actively engaged 

with regional financial integration within the EAC region through adoption of various regional 

business models. The banks are motivated by an array of factors including client demand and 

envisioned perceived opportunities within the regional trade corridors (EAC, 2016a).  

As at 2018, the Kenyan banking system was composed of 42 commercial banks and 1 mortgage 

finance company (CBK, 2018) while the Tanzanian banking system had 40 commercial banks, 

3 development financial institutions and 11 community banks. The Ugandan banking system 

comprised 24 commercial banks and 4 credit institutions, and there were 11 commercial banks, 

3 microfinance banks, 1 development bank and 1 cooperative bank in the Rwandan banking 

system. The banking system of Burundi comprised 10 commercial banks, 1 development bank 

and 1 housing fund. South Sudan, which is the most recent state to join the EAC, has 30 

commercial banks. The Kenyan banking industry is the largest financial system in the EAC 

region and the fourth largest within Sub-Saharan Africa after South Africa, Nigeria and 

Mauritius.  

 In the early 2000s cross-border expansion of the banking institutions within the EAC region 

commenced and the Kenyan banks were at the forefront of expansion within the partner states. 

By the end of 2012, Kenyan banks had established 251 bank branches within the EAC region 

and 31 more branches in South Sudan (EAC, 2019a). Both Kenyan-owned banks and 11 other 

multinational banks were active with cross-border banking business within the EAC region. 

The Kenyan banks that had bank branches within the EAC region by 2012 were Kenya 

Commercial Bank (KCB), Equity Bank, Fina Bank and Commercial Bank of Africa (CBA). In 

the same year (2012), the Cooperatives Rural and Development Bank (CRDB) of Tanzania 
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joined Kenyan banks on the move of cross-border expansion by opening up a branch in 

Burundi. As at December 2017, the Kenyan banks with regional presence within the EAC 

region had established a total of 267 branches as shown in Table 2.1 below. 

Table 2.1: Branch networks of Kenyan banks’ subsidiaries within the EAC in 2017 

Source: CBK (2017) 

With regard to the cross-border expansion of the financial systems within the EAC in the last 

two decades, it can be observed that they have been bank-dominated and Kenyan banks have 

been at the forefront (Bending et al., 2015). It is worth noting that the few studies that have 

been conducted to establish the determinants of regional expansion within the EAC region have 

mainly used Kenyan banks (which have subsidiaries within the EAC) as a case study (Beck, 

2015; Kodongo, Natto, & Biekpe, 2015).  

Even though the EAC is still in the process of achieving its common monetary union and 

common currency, significant progress towards financial integration has been witnessed (EAC, 

2016a, 2017). For instance, the banking sector has demonstrated some degree of financial 

integration as most of the banks within the EAC operate in almost all the partner states. Despite 

the good progress of regional integration, the region still faces the challenges of lack of a 

common currency and single central banks even though efforts towards realization of the same 

are still being made (EAC, 2019b). In addition, the EAC partner states exhibit small open-

economy characteristics and the cross-border expansion could largely be influenced by that 

Bank Country 

Uganda  Tanzania Rwanda Burundi  South Sudan Total 

KCB Group 16 14 14 5 11 60 

Equity Group Holdings 32 15 13   5 65 

Co-operative Bank of Kenya         4 4 

Commercial Bank of Africa 2 11 1     14 

NIC Bank 2 5       7 

I&M Bank   8 14     22 

ABC Bank 4         4 

Diamond Trust Bank 38 28   4   70 

Guaranty Trust Bank 8   13     21 

Total 102 81 55 9 20 267 
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fact (Bending et al., 2015). However, it is not clear whether the increased levels of cross-border 

banking are as a result of financial integration or pursuit of opportunities within the EAC.  

2.4 EAC Macro-Economic Indicators 

The EAC has recently been enjoying stable economic growth (2010 to 2017) as shown in 

Figure 2.1 and Table 2.2 below. The stable economic growth could represent sustainable living 

standards and macroeconomic stability within the EAC economies since no major crises have 

been reported recently. 

Figure 2.1: Real economic growth (%) within the EAC countries between 2010–2017 

 

Table 2.2: Real economic growth (%) within the EAC countries between 2010–2017 

Country  2010 2011 2012 2013 2014 2015 2016 2017 

Burundi 5.12 4.03 4.45 4.92 4.24 -3.90 -0.60 0.50 

Kenya 8.41 6.11 4.56 5.88 5.36 5.72 5.87 4.87 

Rwanda 7.31 7.78 8.82 4.71 7.62 8.87 5.98 6.06 

South Sudan 
 

-52.43 29.32 2.92 -0.17 -13.83 
 

Tanzania 6.34 7.67 4.50 6.78 6.73 6.16 6.87 6.79 

Uganda 5.64 9.39 3.84 3.59 5.11 5.19 4.78 3.86 

Source: World Bank (2018b) 

From Figure 2.1 and Table 2.2 above, it can be observed that the Rwandan and Tanzanian 

economies have been leading the region in terms of consistent economic growth compared to 

the other countries where the performance has been erratic. Notably, South Sudan, which is the 
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youngest nation in Africa and also the most recent to join the EAC (in 2016), has been 

experiencing volatility in its growth because of the ongoing political instability within the 

country.  

Among the factors which are contributing to the accelerated growth within the EAC, are the 

improved macroeconomic policies such as fiscal policies, stable inflation, and the continuous 

liberalization and integration reforms (Beck, 2015; Bending et al., 2015; EAC, 2016b; 

UNCTAD, 2018). It is also worth noting that this accelerated economic growth has been 

accompanied by increased levels of financial services, especially in the banking industry which 

remains the backbone of financial systems in SSA and in the EAC in particular. As noted by 

Beck (2015), the cross-border expansion of the banking industry has led to increased financial 

deepening and the Kenyan banking industry from the EAC is at the forefront.  

Comparing the share of nominal GDP within the EAC countries in 2017, it can be observed in 

Figure 2.2 that Kenya is predominantly the leader in the EAC economy where it controls 46% 

of the region’s combined nominal GDP. Kenya is followed by Tanzania which controls 31%, 

followed by Uganda controlling 15%. Rwanda controls 5% while Burundi controls 2%. The 

statistics for South Sudan are missing since it has not completely stabilized after gaining 

independence and it is still experiencing political disturbances.  

Figure 2.2: Share of 2017 nominal GDP in the EAC countries

 

Source: World Bank (2018b) 

The accelerated economic growth has also been influenced by the stability of general prices 

within the EAC economy as shown in Figure 2.3 which presents the real inflation levels. 
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Despite the usual shocks, especially from fuel prices, the inflation levels are typically single-

digit. Apart from Burundi and Uganda, which have exhibited some erratic movements of 

inflation levels, all the other economies appear to have contained the inflation levels at single-

digit.  

Figure 2.3: Annual inflation levels of the EAC countries between 2010–2017 

 

Source: World Bank (2018b) 

Despite the stable economic growth and single-digit inflation levels, concerns remain over the 

sustainability of future economic growth. This is because the banking systems are still shallow 

with insufficient depth and instruments. The level of financial inclusion with regard to the 

access of financial services and products among the individuals is still limited. The region faces 

high interest rate spreads, leading to high transaction costs. In addition, the level of bank 

concentration is extremely high, making competition low because a few banks dominate the 

market (Montfort et al., 2013; Moyo et al., 2014; Bending et al., 2015).  

2.5 Market Structure, Bank Concentration and Competition 

The structure of the financial system in the EAC is predominantly bank-based, supporting trade 

and investments both within each economy and across the other countries within the region 

(Beck, 2015; Ibrahim & Alagidede, 2018; World Bank, 2018a). The Kenyan financial sector 

dominates the region in terms of size, depth (Beck et al., 2010) and cross-border banking 

expansion (Bending et al., 2015). The structure of the banking sector is characterized by high 

concentration levels that could impede the level of competition. Figures 2.4 and 2.5 presents 

the 3-bank and 5-bank asset concentration ratios of the EAC banks within each particular 

country. 
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Figure 2.4: 3-Bank asset concentration ratio within the EAC region between 2010–2016 

 

Figure 2.5: 5-Bank asset concentration ratio within the EAC region between 2010–2016 

 

Source: (World Bank, 2018c) 

From Figures 2.4 and 2.5 above, it can be observed that the level of bank concentration has 

been extremely high since less than five banks in each country control the entire banking 

industry. Burundi is the most concentrated banking industry, followed by Rwanda, then 

Uganda, Tanzania and Kenya. The main reason why Burundi and Rwanda have the highest 

concentration is due to the presence of few banks and the level of financial development lags 

behind compared to the other EAC countries.  

However, it appears that the largest banks are dominating the market across the region 

regardless of the total number of banks in each country. In 2016 for instance, out of 43 banks 
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in Kenya, 10 banks dominated the market with 72% of the market share. In Uganda, out of 25 

banks, 5 dominated the market with 72% of the total assets while in Tanzania, out of 56 banks, 

10 controlled 80% of the market share and 5 of them controlled 67%. In Burundi, the banking 

sector is dominated by 3 banks controlling more than 89% of the market share, and in Rwanda, 

3 banks dominate the market with over 64% of the market share with the major bank holding 

more than 34% of the market share (World Bank, 2018c). Therefore, the banking sector in the 

EAC region remains heavily concentrated and this could imply low bank competition hence 

the presence of incomplete markets. 

With the presence of few banks dominating the market, the financial sector in the EAC region 

is still incomplete despite the continuous financial sector reforms and this affects the levels of 

bank efficiency, stability and liquidity, effectiveness of monetary policy and generally, the 

financial system soundness (Davoodi et al., 2013; Moyo et al., 2014). In addition, the region is 

aggressively engaging in various projects to open the economy and to encourage regional 

integration (EAC, 2011; World Bank, 2018a). Some of the integration projects include 

establishing a common market and an EAC monetary union to enhance trade and investments 

within the region. As a result, the banking industry is at the forefront of integration where some 

of the initiatives, such as cross-border banking expansion, have already been initiated 

(Kodongo et al., 2015).  

2.6 Financial Depth and Access 

The financial depth captures the extent of financial sector involvement in the economy with 

regard to financial systems, such as the size of banks and other financial institutions, while 

financial access is the ability of individuals and firms to obtain financial services such as credit 

facilities (World Bank, 2018c). Access to finance in a well-developed financial system in terms 

of size and depth is usually easier and this provides more opportunities for investment and 

economic growth. The banking sector in the EAC has generally been growing steadily over the 

years as can be seen in Table 2.3 which presents the domestic private credit provided by the 

financial sector as a percentage of the Gross Domestic Product (GDP). 
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Table 2.3: Financial depth indicators within the EAC region between 2010–2017 

Country Name 2010 2011 2012 2013 2014 2015 2016 2017 

Domestic credit provided by financial sector (% of GDP) 

Burundi 26.64 29.61 28.83 27.23 29.37 30.45 35.69 36.20 

Kenya 41.08 41.68 42.24 43.76 44.74 45.21 42.57 40.30 

Rwanda 8.41 9.16 13.42 12.47 17.31 19.17 18.93 18.95 

South Sudan   -6.34 5.91 8.52 19.87 32.67 13.37   

Tanzania 15.22 16.85 17.72 17.74 19.45 21.59 19.28 16.97 

Uganda 14.57 18.39 16.77 17.44 20.84 22.55 23.33 23.16 

Domestic credit to private sector by banks (% of GDP) 

Burundi 18.18 21.34 19.96 19.12 19.00 16.08 16.85 15.05 

Kenya 27.13 30.42 29.48 31.63 34.07 34.19 32.64 29.23 

Rwanda 12.03 15.61 18.24 18.98 20.53 20.86 20.81 20.69 

South Sudan   0.43 1.19 1.30 1.58 2.14 1.93   

Tanzania 11.50 12.21 12.73 12.46 13.23 14.47 13.56 12.98 

Uganda 13.28 15.39 13.63 13.46 14.12 14.75 14.45 13.86 

Source: World Bank (2018b) 

Table 2.3 presents the financial depth indicators within the EAC region between 2010–2017. 

It can be deduced that there is a general growth with respect to the provision of private sector 

credit by the financial sector in all the regions over the years. The Kenyan financial system is 

leading in the provision of private sector credit with the average above 40% across all the years: 

the main reason is that the financial market in Kenya is relatively advanced compared to the 

other peers within the region.  

South Sudan seems to be lagging behind because it is yet to stabilize having gained 

independence in 2011 and joined the EAC partnership in 2016. In addition, the country is still 

marred with aspects of political and social interference that are affecting the country’s 

economic performance. While narrowing down to domestic credit to the private sector by 

banks, it can be observed that banks are dominating the financial sector within the EAC region. 

In 2017 for instance, 29/40 (%) of the private credit in Kenya is provided by the banks, making 

72.53% of the total private credit provided by the financial sector. The trend is the same in all 
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the other countries. Therefore, banks are the main providers of private credit within the region 

and their efficiency and stability are critical for the general health of the EAC economy. 

With regard to the access to finance, it remains a key obstacle to micro, small and medium 

enterprises (MSMEs) in the EAC region as presented in Table 2.3 which shows the low 

penetration of the financial sector in the provision of domestic private credit. Figures 2.6 and 

2.7 present the indicators pertaining to the access of finance and the general trend over the 

period 2010–2017. 

Figure 2.6: Account ownership at a financial institution or with a mobile-money-service 

provider (% of population ages 15+) within the EAC region in 2011, 2014 and 2017 

 

Figure 2.7: Commercial bank branches (per 100,000 adults) within the EAC region 

between 2010–2016 

 

Source: World Bank (2018c) 
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Figure 2.6 presents the account ownership at a financial institution or with a mobile service 

provider as a percentage of the population above 15 years old (adults) within the EAC region 

for 2011, 2014 and 2017. It can be deduced that there has been a rapid growth of individuals 

possessing accounts with either financial institutions or mobile service providers where they 

are able to access various financial services such deposits, savings and transfer of cash. The 

rapid growth witnessed from 2011 to 2014 was due to the emergence of mobile money transfer 

services and other disruptive technologies (Lepetit et al., 2015; Ndirangu & Nyamongo, 2015).  

Figure 2.7 presents commercial bank branches per 100,000 adults within the EAC for the 

period 2010–2016. A gradual increase of the commercial bank branches has been witnessed 

over all the EAC region although towards 2015 and 2016 the trend seems to be almost constant. 

The stagnation in the growth of commercial bank branches could be due to the emergence of 

digital financial services which have disrupted the normal operations of the banking industry. 

This is because individuals are now able to access financial services through various platforms 

such internet banking, agent banking, and mobile money services among others without having 

to physically go to banks. Despite the increased financial depth and access, various individuals 

and firms within the EAC region still find it a challenge to access financial services. The 

financial sector remains incomplete despite the various financial reforms and integration 

initiatives witnessed (EAC, 2011, 2019b; World Bank, 2018a).  

2.7 Financial Intermediation and Efficiency 

Financial intermediation entails the process of linking together deficit sectors with surplus 

sectors to facilitate the various investment opportunities within the economy. Efficiency 

consists of two components; technical and allocative efficiency which form economic 

efficiency when combined (Coelli, 2016). Technical efficiency entails the process of optimal 

production such that for a given level of input, maximum output is produced, or for a given 

level of output, minimum resources are employed. Allocative efficiency entails the ability of a 

firm to employ its inputs in an optimal way given the price of inputs. The interest rate spread, 

which is the difference between lending and deposit interest rates, can serve as a good indicator 

of the effectiveness of financial intermediation. According to Christensen (2014), banks in 

Africa are characterized by a wide interest rate spread which can imply low competition levels, 

hence discouraging savings and investments within an economy.  

Figure 2.8 presents the financial intermediation spread as indicated by the difference between 

lending and deposit rates. It can be observed that the spread has remained stable and there is 
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no huge volatility within the period 2010–2017. The stability could be attributed to the 

increased financial integration across the region (UNCTAD, 2018). However, the interest rate 

spread is relatively high and this could be an indication that the markets are still incomplete 

and characterized by low competition levels. 

Figure 2.8: Bank lending-deposit spread in the EAC 

 

Source: World Bank (2018c) 

Profit efficiency as measured by profitability indicators Net Interest Margin (NIM), Return on 

Equity (ROE) and Return on Assets (ROA) are presented in Table 2.4. Profitability levels 

remain high, indicating a lack of adequate competition within the EAC region.  

Table 2.4: Average profitability indicators in EAC region (2010–2016) 

Country  Bank net interest 

margin (%) 

Bank return on 

assets (% before 

tax) 

Bank return on 

equity (% before 

tax) 

Burundi 7.11 2.37 18.22 

Kenya 8.24 4.52 27.63 

Rwanda 9.53 2.85 17.60 

South Sudan 5.29 7.10 37.73 

Tanzania 7.52 2.38 20.11 

Uganda 9.73 3.86 24.77 

Sub-Saharan Africa 6.32 2.69 24.04 

Source: World Bank (2018c) 
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From the profitability indicators shown in Table 2.4, NIM remains high across all the countries 

with Uganda leading at 9.73%, while South Sudan has the lowest NIM. South Sudan is yet to 

stabilize because of the ongoing political unrest and social disparities in the country having 

realized its independence in 2011. Interestingly, Kenya, which is by far the largest and most 

developed economy in the EAC region, leads with the highest ROA and ROE at 4.52% and 

27.63% respectively, with the exception of South Sudan. The profitability indicators are way 

above the average SSA profitability as shown in Table 2.4. For instance, the average SSA net 

interest margin is 6.32% and all the EAC countries are above the SSA average. This is a clear 

indication that the region is characterized by incomplete markets where competition is 

extremely low. This is despite the fact that banks are predominantly the main source of credit 

to the private sector and hence exploitation of consumers through high bank charges and 

lending rates may be unavoidable.  

With regard to operational efficiency, Figure 2.9 presents the bank overhead costs to total assets 

within the EAC region. It can be deduced that efficiency levels are low since overhead costs 

are persistently high across all the countries. With the exception of South Sudan, the lowest 

average overhead cost is above 5%. Burundi and Kenya seem to have the lowest overhead costs 

and Rwanda has the highest overhead costs.  

Figure 2.9: Bank overhead costs to total assets (%) in EAC region 

 

Source: World Bank (2018c) 
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2.8 Financial Soundness and Stability 

Financial soundness and stability play a crucial role for the efficient functioning of the financial 

institutions in the modern market economy. This is because banks are predominantly the main 

providers of private sector credit in the economy and any systemic bank failures would pose 

serious dire consequences to the entire economy (Turk-Ariss, 2010). In addition, a large 

proportion of banks’ savings emanate from short-term deposits by small depositors, yet the 

banks have to transform and convert them into medium and long-term assets (lending options). 

The dynamics of banks operations may thus be a source of fragility if proper market discipline 

is not observed because of the banks’ balance sheets opacity (Beck et al., 2010).  

The ratio of NPLs to total gross loans (%), regulatory capital to risk-weighted assets (%), 

capital to total assets (%), liquid assets to deposits and short-term funding (%), and bank Z-

score are applied to measure financial soundness and stability. Figure 2.10 presents the banks’ 

NPLs to total gross loans (%) within the EAC region. It can be observed that financial 

soundness has persistently remained weak and has been increasing steadily over the period 

2010–2017, hence deterioration of the asset quality. For instance, the NPLs of Burundi 

increased from 9.32% in 2010 to 14.19% in 2017. In Kenya, NPLs increased from 6.28% in 

2010 to 10.08 in 2017. Generally, NPLs have been increasing in all the countries as shown in 

Figure 2.10, despite the high profits that have been reported in the same period (2010–2017) 

as presented in Table 2.4.  

Figure 2.10: Bank nonperforming loans to total gross loans (%) within the EAC region 

 

Source: World Bank (2018c) 
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As indicated in Table 2.5, all the EAC countries have implemented the minimum risky-

weighted capital adequacy ratio (CAR) of 14.5% in all the years as they comfortably exceed 

the minimum. This is a signal of the banking industry’s robustness with regard to the ability in 

absorbing any shocks, although NPLs have been increasing at same time, pointing to a need 

for further investigation. Bank capital to total assets appears to be increasing and isabove 10%, 

which is a strong indicator of bank stability. In addition, liquid assets to deposits and short-

term funding is declining in all the countries with the exception of Uganda where liquid assets 

are increasing. The decline in liquid assets is an indication that banks are getting more lending 

opportunities although the liquid asset ratio is still high, indicating that banks are keeping 

excess liquidity since the rate is on average above 20%. 

Table 2.5: Selected financial soundness indicators within the EAC region 

Country  2010 2011 2012 2013 2014 2015 2016 

Bank regulatory capital to risk-weighted assets (%) 

Burundi 19.72 19.75 20.22 22.31 17.31 18.11 20.21 

Kenya 20.84 19.44 20.98 23.16 19.19 21.68 18.87 

Rwanda 24.68 24.96 23.85 23.07 24.17 22.52 23.05 

Tanzania 18.18 17.23 17.19 18.06 17.03 18.86 19.15 

Uganda 20.16 20.32 21.89 22.88 22.22 20.97 19.83 

Bank capital to total assets (%) 
     

Burundi 11.71 13.19 14.27 14.52 13.45 13.45 13.12 

Kenya 13.55 13.26 13.55 14.29 14.25 14.41 14.30 

Rwanda 13.77 15.58 15.38 13.63 13.67 14.69 14.44 

Tanzania 10.30 10.02 10.06 10.61 10.35 11.11 12.52 

Uganda 11.34 12.83 12.73 12.37 13.02 13.04 11.69 

Liquid assets to deposits and short term funding (%) 
  

Burundi 39.92 41.30 38.87 47.48 48.49 30.72 24.09 

Kenya 18.44 19.59 17.13 16.61 15.56 13.77 11.90 

Rwanda 41.61 39.36 33.58 33.60 28.77 24.71 28.90 

Tanzania 27.77 35.52 34.77 20.17 20.37 26.50 19.98 

Uganda 22.09 25.17 27.39 31.86 28.65 35.15 36.73 

Source: World Bank (2018c) 
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The banks’ probability of default is indicated by the Z-score in Figure 2.11. Z-score combines 

profitability measure (ROA), bank risk denoted by the standard deviation of ROA, and 

indicators of bank safety and soundness as captured by the equity to asset ratio (Liu et al., 

2013). Thus, the Z-score is used as an inverse proxy of the firm’s probability of failure. It is 

computed by the sum of average return on assets and equity over total assets divided by the 

standard deviation of return on assets. A higher Z-Score implies less risk and more stability.  

Figure 2.11 indicates that stability has increased steadily over the years although not to a great 

magnitude. In 2016, for instance, Kenya’s Z-score is the highest with 21.34% followed by 

Burundi with 17.71%, Uganda with 13.89%, Tanzania with 12.96% and lastly South Sudan 

and Rwanda with 8.94 and 8.91% respectively. It is worth noting that South Sudan, as the 

youngest nation in the EAC. is yet to stabilize .  

Figure 2.11: Bank Z-score within the EAC region (2010–2016) 

 

Source: World Bank (2018c) 
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2.9 Conclusion 

The overview of the banking sector within the EAC indicates that the financial sector plays a 

critical role in realizing a healthy economy with prospects of economic growth and 

development. Several financial development indicators present somewhat inconclusive 

statistics which warrant further investigation to establish the existing relationships among the 

constructs. In addition, the banking sector is actively involved with regional integration and 

financial reform initiatives that aim at attaining a single banking market that will lead to higher 

levels of financial inclusion and thus contribute to sustainable economic growth among the 

partner states. For instance, cross-border banking expansion has increased the level of financial 

integration within the region. Yet the EAC region is still faced by a myriad of challenges, such 

as lack of a common monetary union although plans to realize a common EAC monetary union 

are still being explored. 

Although the EAC region has been enjoying a stable microeconomic environment in the period 

under consideration (2010–2017), the level of bank concentration has extremely been high. 

High bank concentration is argued to lead to more market power and banks can exercise their 

oligopolistic powers by taking advantage of customers through charging high lending rates. 

Consequently, the level of bank competition in the EAC is low and this can affect the level of 

bank efficiency and overall financial stability. As evidenced from the domestic credit provided 

by the financial sector as ameasure of financial depth, the banking sector is predominantly the 

main provider of credit services to the private sector. Therefore, any systemic failures within 

the banking sector could pose serious dire consequences for the entire economy. 

With regard to financial intermediation and efficiency in the banking sector, interesting 

observations can be drawn. Bank profitability appears to be stable and consistent yet the levels 

of NPLs and bank overhead costs have been increasing. In addition, the intermediation spread 

is stable though high, indicating that the markets are incomplete and characterized by low 

competition levels. The statistics appear to be ambiguous to explain the extent of bank 

efficiency since the profits are high yet the costs of operations are still high.  

The financial soundness and stability indicators appear mixed. While there is an increase in 

credit risk as measured by the levels of NPLs, the probability of default is reducing as measured 

by Z-scores, implying that banks are becoming more stable. Furthermore, all the EAC countries 

have implemented the minimum risky-weighted CAR of 14.5% in all the years as they 

comfortably exceed the minimum. Therefore, an investigation on the influence of bank 
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concentration on the efficiency and financial stability require close attention because banks 

play a critical role in the EAC economy. Besides, the EAC is actively involved with various 

financial reforms and regional integration initiatives and an understanding of the banks’ 

behaviour is paramount since they are the main channels of those initiatives.  
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CHAPTER 3 

THE DYNAMICS OF BANK CONCENTRATION, COMPETITION AND 

EFFICIENCY2 

3.1 Introduction 

A heated debate globally has risen over the years on the implications of increased market power 

in banks and their effect on bank efficiency and overall bank performance. Various studies 

have established that competition failure in banks can lead to high prices for financial products 

and increased limitations to access finance, especially for small and emerging firms 

(Anzoategui et al., 2010). Other studies have established that lack of competition can hinder 

the entry of new firms, and lead to slower growth on emerging firms and to delayed exit by 

older firms in the sector (Beck et al., 2008). In addition, empirical evidence suggests that lack 

of competition leads to high concentration and increased market power which can hinder the 

level of bank efficiency (Turk-Ariss, 2010; Schaeck & Cihák, 2014). 

The level of bank concentration in Africa, and in particular in the EAC, has persistently 

remained high, suggesting an evidence of competition failure (Christensen, 2014; Oduor et al., 

2017). The EAC banking sector is characterised by high bank charges, high lending rates, high 

NPLs and low deposit rates: this raises concerns over the efficiency of the financial sector 

(Davoodi et al., 2013; World Bank, 2018). The situation seems to persist despite the EAC being 

actively involved with financial liberalization, deregulation and bank restructuring processes 

to lay the foundation of achieving an integrated regional financial sector (EAC, 2019). The 

incomplete market structure can thus pose a challenge to policy makers with regard to 

managing the levels of bank efficiency and general bank performance which is crucial 

especially for the developing economies such as the EAC. 

Empirical evidence on the link between bank concentration, competition and efficiency remain 

complex and ambiguous (Demirgüç-Kunt & Levine, 2000; Ferreira, 2013). The relationship 

may be either positive or negative depending on banking sector market characteristics such as 

availability of information and the level of competition (Goddard et al., 2007; Molyneux, 2009; 

Casu & Girardone, 2009; González et al., 2019). A study by Ferreira (2013) established that 

 
2 An updated article based on this chapter, “The Dynamics of Bank Concentration, Competition and Efficiency in 

the East African Community”, has been published by the Journal of Industry, Competition and Trade. 

https://doi.org/10.1007/s10842-022-00379-7  
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bank market power leads to more inefficiency because concentrated banks face less 

competition to obtain more outputs with less inputs. However, other studies have taken the 

opposite direction to establish whether bank efficiency affects bank concentration (Allen & 

Engert, 2007; Williams, 2012).  

Despite the existing theoretical prediction and empirical evidence globally, there is a paucity 

of such studies in Africa (Alhassan & Ohene-Asare, 2016; Moyo, 2018; Asongu & Odhiambo, 

2019). Within the EAC, there is no empirical evidence, and this is the first study to 

comprehensively and systematically address the linkages between bank concentration, 

competition and different types of efficiency in the EAC banking sector. This paper contributes 

to the literature in several ways: firstly, the paper simultaneously incorporates both structural 

(market structure conduct) and non-structural (bank conduct) measures to establish whether 

bank concentration and competition can be used as a proxy. This is critical as it sheds more 

light on the mixed and inconclusive findings from existing studies which use different measures 

of concentration and competition leading to contrasting findings (Claessens & Laeven, 2004; 

Bikker et al., 2015).  

Secondly, the paper develops theoretical arguments to explain how bank concentration and 

competition differs across the five different types of bank efficiency, unlike previous studies 

which have examined bank efficiency in a more generic manner (Asongu et al., 2020; Mansour 

& El Moussawi, 2020; Otero et al., 2020). This is because bank concentration and competition 

may have different effects on different forms of efficiency. We hypothesize that high bank 

concentration may be a source of inefficiency while increased competition leads to more 

efficiency. Bank efficiency is decomposed into (1) technical efficiency – how efficiently inputs 

resources are transformed into outputs, (2) pure technical efficiency – managerial ability of 

bank managers, (3) scale efficiency – a bank’s optimal scale of operation, (4) cost efficiency – 

extent of cost minimisation, and (5) profit efficiency – extent of profit maximisation (Maudos 

et al., 2002; Coelli, 2016). This is critical as, to the best of our knowledge, there exist very few 

studies that have examined the different effects of bank concentration and competition on bank 

efficiency. Furthermore, the available studies lack the rigour and detailed accounts to explain 

the different effects of bank concentration and competition on the different types of bank 

efficiency.  

Lastly, given that the EAC is at the forefront of realizing regional financial integration and is 

currently in the process creating a common EAC monetary union, several lessons may be drawn 
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from the behaviour of EAC bank market structure with respect to efficiency. This is because 

banks are predominantly the leading institutions within the EAC financial system and they are 

the main providers of private sector credit to the economy. Therefore, any inefficiencies and 

shocks within the sector might pose serious dire consequences to the entire economic bloc. 

The findings reveal that bank concentration has a positive significant effect on technical, pure 

technical and profit efficiency, thus supporting the structure conduct and performance 

hypothesis that efficiency and performance is influenced by bank structure. The findings also 

reveal that bank concentration has a negative significant effect on scale and cost efficiency, 

thus supporting the quiet life hypothesis. This implies that concentrated banks are cost 

inefficient and do not capitalize on economies of scale to increase profitability but instead 

choose to have an easy life (quiet life) by charging high prices to make more profits (Berger & 

Hannan, 1998; Mirzaei et al., 2013). Furthermore, greater competition is observed to foster 

technical, scale, cost and profit inefficiency, thus augmenting concentration as a source of 

efficiency. In sum, the results indicate that bank concentration may have a positive or negative 

effect depending on the particular type of efficiency being explored. 

The rest of the paper is organized as followed: Section 3.2 reviews theoretical and empirical 

studies on bank concentration, competition and efficiency; Section 3.3 sets out the model 

specificationand measurement of key variables and explains the data; Section 3.4 presents the 

results of the empirical analysis; finally, Section 3.5 concludes and develops policy 

implications. 

3.2 Literature Review 

3.2.1 Theoretical Review  

The relationship between bank concentration, competition and efficiency is explored using two 

major opposing theories: the Structure–Conduct–Performance (SCP) paradigm and the 

Efficient Structure Hypothesis (ESH). Two related theories – the Relative Market Power 

(RMP) and the Quiet Life Hypothesis (QLH) – are also explored to explain the relationship 

between concentration and efficiency. 

The SCP paradigm was initially explored by Mason (1939) and Bain (1951) while assessing 

concentration and competition behaviour of the banking industry. The SCP theory argues that 

highly concentrated banks face low competition and tend to charge higher prices because they 

have the capability to collude due to their oligopolistic characteristics (Tan, 2016). In other 
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words, the market structure (concentration level) determines the conduct (behaviour) of firms, 

which thus influences the performance (efficiency and profitability) of firms. According to Tan 

(2016), market structure is dependent on factors such as number of firms and the degree of 

competition, conduct is dependent on the behaviour of firms such as tacit collusion and 

exploitation of market power, while performance is dependent on profitability and efficiency 

of the firms. Shephard (1972) and Rhoades (1997) developed the RMP hypothesis which 

supports the ideologies of the SCP paradigm by hypothesizing that highly concentrated markets 

with differentiated products are more profitable than lowly concentrated markets. This is 

because firms with differentiated products can gain more market share by charging higher 

prices due to their market power, thus realizing supernormal profits (Mirzaei et al., 2013). 

However, both SCP and RMP have been criticized since they measure market power using 

only structural measures such as concentration ratios and the Herfindahl-Hirschman Index 

(HHI) which might not be good indicators for competition (Casu & Girardone, 2006; Ferreira, 

2013) 

As a criticism of the SCP and RMP hypotheses, the ESH was established by Demsetz (1973) 

and Peltzman (1977). The ESH postulates that banks that are more efficient are able to manage 

competitive pressures in the market and thus are in a better position to gain more market share 

at the cost of less efficient banks. This implies that high market concentration levels could be 

a result of high efficiency levels from firms that are more efficient, hence attracting more 

customers and consequently increasing their market share. Therefore, banks with excellent 

management and advanced technologies are superior in minimizing costs and hence more 

profitable and consequently gaining more market share. 

Hicks (1935) developed the QLH which postulates that high market power can influence firms 

to be cost inefficient by not capitalizing on economies of scale to increase profitability but 

instead they choose to have an easy life (quiet life). In support of the QLH, Berger and Hannan 

(1998) postulated that banks that face less competition can exercise monopoly powers and tend 

to be less efficient than banks in a more competitive environment. This implies that the efforts 

of the managers who work in banks with greater market power are slower to maximize 

operational efficiency. The study further argued that banks competing in highly concentrated 

markets can set prices above the marginal costs, making customers incur a loss of net social 

welfare. In addition, the study posited that managers do not have the incentive to work hard in 

order to minimize costs since they can increase prices to maintain their profit levels. Therefore, 

the managers may pursue objectives other than profit maximization such as trying to maintain 
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the level of market power and, in the process, they end up increasing costs, thereby reducing 

cost efficiency (Berger & Hannan, 1998). The QLH can thus explain why price is more related 

to market power than to profitability (Al-Muharrami & Matthews, 2009).  

3.2.2 Empirical Studies  

The performance of banks with respect to bank efficiency as a result of bank concentration and 

competition remains ambiguous within the empirical literature (Berger & Hannan, 1998; Casu 

& Girardone, 2006, 2009; Williams, 2012; Ferreira, 2013; Doan et al., 2018). In the context of 

developed economies, Casu and Girardone (2006) examined the relationship between bank 

concentration, competition and efficiency using an unbalanced panel of data with 11,000 

observations of commercial and savings banks from 1997 to 2003 in a single European banking 

market. The study measured concentration and competition using both structural 

(concentration index) and non-structural (Panzar & Rose, H-statistic) indicators; efficiency was 

measured using Data Envelopment Analysis (DEA). The study found that there was no direct 

relationship between competition and efficiency and that increased competition had forced 

banks to be more efficient, while more efficiency does not necessarily imply competitiveness. 

In addition, the study found that bank concentration might not necessarily imply a certain 

degree of competition.  

Given the inconclusive findings established, Casu and Girardone (2009) further tested the 

relationship between competition and efficiency on commercial banks in five European 

economies (Germany, France, Italy, United Kingdom and Spain) using different measures of 

concentration and efficiency. The study used panel analysis and various econometric models 

such as ordinal least square, fixed effect, random effect, difference GMM estimator and System 

GMM estimator to establish the relationship. The findings showed that market power as 

measured by the Lerner index is positively related with high efficiency while the effect of 

efficiency on competition is weak.  

A study by Ferreira (2013) took the opposite direction by establishing the effect of bank 

efficiency on concentration in the European Union using the Granger causality method. A 

sample of 27 European countries was employed over a period of 12 years from 1996 to 2008. 

The findings indicated a complex relationship of negative causation from both concentration 

to efficiency and efficiency to concentration. The study tended to support that increased market 

power may lead to inefficiency of banks since they face less competition, thus supporting the 

QLH. In contrast, Williams (2012) used a sample of 419 Latin American Banks from 1985 to 
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2010 to establish the relationship between efficiency and market power. Efficiency was 

measured using Stochastic Frontier Analysis (SFA) while market power is measured using both 

the Lerner index (LI) and the Efficiency Adjusted Lerner index. A two-stage least square model 

with instrumental variables to control for the unobserved heterogeneity was employed to test 

the relationship. The study rejected the QLH and accepted the ESH, thus indicating that 

efficient banks are the ones which gain market share. The study used the difference-in-

difference approach to test whether bank restructuring affected efficiency and market power, 

and found that bank restructuring enhances competition thus reducing market power held by 

banks and consequently leading to efficiency gains.  

While extensive literature is available for developed economies, little is known in the context 

of developing countries with regard to the relationship between bank concentration, 

competition and efficiency. A study by Al-Muharrami and Matthews (2009) tested the 

relationship between market power and efficient structure in the banking industry among the 

Arab Gulf Cooperation Council (GCC) countries. The study employed data from 1993 to 2002 

and used a panel estimation method. The findings showed a positive relationship between 

market power as measured by the concentration index and profitability as measured by return 

on assets. The findings supported the SCP hypothesis where market structure explains the 

performance even in the presence of technical efficiency.  

In Africa, there is a paucity of studies that have been conducted to establish the relationship 

between bank concentration, competition and efficiency. The existing limited studies lack the 

rigour and detailed accounts to explain the relationship between concentration and efficiency. 

For instance, a study by Kouki and Al-Nasser (2017) on the implications of competition in the 

African economies found that market power leads to efficiency and stability. Similarly, a study 

by Turk-Ariss (2010) on developing economies found that market power enhances efficiency. 

Within the EAC, the relationship between bank concentration, competition and efficiency 

remains unexplored. Some country-specific studies in EAC have explored the efficiency of 

financial institutions but have not tested the effect of bank concentration and competition on 

efficiency (Hauner & Peiris, 2005; Kamau, 2011; Marwa & Aziakpono, 2014; Giorgis Sahile 

et al., 2015). Giorgis Sahile et al. (2015) explored the effect of market concentration and 

efficiency on bank performance in Kenya and found that only efficient banks are profitable 

while it was not clear whether market power influences the efficiency.  

Overall, the existing studies in both developed and developing economies provide a fair review 

of the effects of bank concentration and competition on efficiency. However, bank efficiency 

Stellenbosch University https://scholar.sun.ac.za



43 
 

has been explored in a more generic manner, yet the effects of bank concentration and 

competition may be different for specific types of bank efficiency. This paper seeks to fill in 

such gaps. 

3.3 Research Methodology 

3.3.1 Model Specification and Dynamic GMM Estimation Procedure 

Consistent with Liu et al. (2013) and Luo et al. (2016), a dynamic panel econometric approach 

using GMM was employed to explore the relationship between bank concentration, 

competition and efficiency. The basic panel regression model entailing bank-level data takes 

the following form: 

𝛿𝑖𝑡 = 𝛽0 + 𝛾𝛿𝑖,𝑡−1 + 𝛽1∅𝑖,𝑡−1 + 𝛽2𝜗𝑖,𝑡−1 + 𝛽3𝜑𝑖,𝑡−1+𝛽4𝜔𝑖,𝑡−1 + 𝛽5ℵ𝑖,𝑡−1 + 𝜇𝑖, + 휀𝑖𝑡  (3.1) 

Where 𝛿𝑖𝑡 refers to the dependent variable (bank efficiency), 𝛿𝑖,𝑡−1is a one-period lag of the 

dependent variable, 𝛾 presents the long-run convergence level of the dependent variable, ∅𝑖,𝑡−1 

represents the bank concentration variable, 𝜗𝑖,𝑡−1 represents the competition variable, 𝜑𝑖,𝑡−1 is 

a vector of bank specific variables, 𝜔𝑖,𝑡−1 is a vector of banking industry variables, ℵ𝑖,𝑡−1 is a 

vector of macroeconomic variables, 𝜇𝑖, is a fixed effect term and 휀𝑖𝑡 is a random disturbance 

term. 𝑖 & 𝑡 subscripts denote bank 𝑖 at year 𝑡. All the exogenous variables are measured with a 

one year lag as a way of controlling for potential endogeneity and heterogeneity problem (Liu 

et al., 2013). Table 3.2 presents the list of variables, definitions and sources.  

The choice of system GMM is based on the fact that fixed and random effects in the context of 

dynamic panel data models are severely biased and inconsistent. This is because endogeneity, 

unobserved heterogeneity, correlation between the regressors and the lagged dependent 

variable being included as a covariate renders fixed or random effects inappropriate. Hence the 

paper employs system GMM as proposed by Blundell and Bond (1998). The consistency of 

system GMM depends on two assumptions: that there is no second-order serial correlation, and 

the validity of instruments used. Two tests are therefore carried out: the Arellano-Bond tests of 

second-order serial autocorrelation of the differenced residuals, and the Hansen test for over-

identifying restrictions. Equation (3.1) is therefore estimated using the two-step system GMM 

estimator with the xtabond2 command (Roodman, 2009) with Windmeijer (2005) corrected 

standard errors, small sample and instrument collapse option.  
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3.3.2 Bank Concentration and Competition 

The measures of bank concentration and competition have been used as proxies for each other 

and various studies have established inconsistent and inconclusive findings depending on the 

measure employed (Beck et al., 2006; Schaeck et al., 2009). The paper simultaneously 

incorporates both structural (concentration) and non-structural (competition) measures to 

establish whether bank concentration and competition are significantly different or not. This 

means testing concentration and competition independently. If they are statistically significant 

in all the cases, it implies that concentration and competition capture different aspects and may 

not be used as proxies for each other (Schaeck et al., 2009). The use of different measures is 

important for robustness purposes as there is no consensus in the literature on the best measures 

of banking concentration (Carbó et al., 2009). For the structural measures, the K-bank 

Concentration Ratio (CRk) and Herfindahl–Hirschman Index (HHI) are employed and for the 

non-structural measures, the Lerner Index is used.  

3.3.2.1 Structural Measures 

K-bank Concentration Ratio (CRk) is a country-level measure indicating the proportion of 

assets held by the K largest banks in each country. This study uses both three (CR3) and five 

(CR5) bank concentration so as to reflect market structure relativity, especially in small 

countries with fewer banks. The higher the concentration ratio, the higher the market power. 

The challenge with concentration ratios is that they only capture the market share of the K 

largest banks and ignore the market share of all the other small banks (Bikker & Haaf, 2002). 

They take the following form: 

𝐶𝑅𝐾 = ∑ 𝑆𝑖
𝑘
𝑖=1  (3.2) 

Where 𝐶𝑅𝐾is the K-bank concentration ratio and 𝑆𝑖 is the market share of the K-largest banks.  

The HHI is also employed as a structural measure and is calculated by summing the squared 

market shares of total firms (banks) in the market (banking industry). The values range between 

zero and one. If the HHI is zero or close to zero, the market is perceived to be highly 

competitive, while if the HHI is one or close to one, the market is perceived to be oligopolistic 

and a monopoly if one. The index is computed using the following formula: 

𝐻𝐻𝐼 = ∑ (𝑆𝑖𝑡)2𝑛
𝑖=1   (3.3) 

Where 𝑆𝑖𝑡 is the market share of bank i at time t and n is the number of firms in the market. An 

HHI below 0.10 is considered as lowly concentrated, HHI between 0.1 and 0.18 is considered 
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as moderately concentrated and HHI above 0.18 is considered as highly concentrated (Bikker 

& Haaf, 2002). HHI is usually the most preferred concentration measure since it factors both 

the market share distribution of the top firms and also the structure of the rest of the firms in 

the market compared to the concentration ratio (Bikker & Haaf, 2002). However, it has been 

criticized for capturing imperfect competition behaviour under the SCP hypothesis only, while 

failing to capture the ESH (Berger, 1995). Nevertheless, it is less data-intensive than the non-

structural measures. 

3.3.2.2 Non-Structural Measures 

The conventional Lerner index is used as the non-structural measure in this study to estimate 

the level of competition. Abba Lerner, an American economist, developed the Lerner Index in 

1934 (Lerner, 1934). The Lerner index captures the mark-up of price over the marginal cost 

and therefore it estimates the degree of firm’s market power. The Lerner index is computed as 

the difference between price and marginal cost divided by price as shown below: 

𝐿𝑖𝑖𝑡 =
(𝑃𝑖𝑡−𝑀𝐶𝑖𝑡)

𝑃𝑖𝑡
  (3.4) 

Where 𝑃 is the price of the banking outputs, 𝑀𝐶 is the marginal cost, and 𝑖 and 𝑡 represent a 

specific bank at a specific year. The Lerner index takes values between 0 and 1. 𝐿𝑖 = 0 implies 

perfect competition, whereas 𝐿𝑖 = 1 indicates a monopoly. An increase in the Lerner index (the 

difference between P and MC increases) implies more pricing power by the respective firm; 

when P=MC, the Lerner index = 0, implying that there is no market power (Turk-Ariss, 2010). 

𝑀𝐶𝑖𝑡 is derived using the following translog cost function: 

𝑙𝑛𝐶𝑜𝑠𝑡𝑖𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝑄𝑖𝑡 +
𝛽2

2
𝑙𝑛𝑄𝑖𝑡

2 + ∑ 𝛾𝑘𝑡
3
𝑘=1 𝑙𝑛𝑊𝑘,𝑖𝑡 + ∑ ∅𝑘𝑙𝑛𝑄𝑖𝑡

3
𝑘=1 𝑙𝑛𝑊𝑘,𝑖𝑡 +

∑ ∑ 𝛿𝑘𝑡𝑙𝑛𝑊𝑘,𝑖𝑡
3
𝑗=1 𝑙𝑛𝑊𝑗,𝑖𝑡

3
𝑘=1 +

1

2
∑ 𝜑𝑘𝑡

3
𝑘=1 𝑙𝑛𝑊2

𝑘,𝑖𝑡 + 𝜔1𝑡𝑟𝑒𝑛𝑑 +
𝜔2

2
𝑡𝑟𝑒𝑛𝑑2 +

𝜔3𝑡𝑟𝑒𝑛𝑑𝑙𝑛𝑄𝑖𝑡 + ∑ ℵ𝑘𝑡
3
𝑘=1 𝑙𝑛𝑊𝑘,𝑖𝑡𝑡𝑟𝑒𝑛𝑑 + +휀𝑖𝑡  (3.5) 

Where 𝐶𝑜𝑠𝑡 represents bank total cost computed as total expenses divided by total assets for 

bank 𝑖 at time 𝑡; 𝑄𝑖𝑡 is a proxy for bank output or total assets; and 𝑊𝑘,𝑖𝑡 represents the three 

key input prices facing banks (Berger et al., 2009; Turk-Ariss, 2010; Liu et al., 2013); 𝑊1, 𝑊2 

and 𝑊3 represent the input price of funding (computed as interest expenses to total 

funding/deposits), the price of capital (computed as non-interest expenses to fixed assets) and 

the price of labour (computed as personal expenses to total assets) respectively. Equation (3.5) 

is estimated using maximum likelihood techniques for the whole panel of banks within the five 
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countries under sample. The clustered robust standard errors by banks are used to estimate the 

respective test statistics. Lastly, marginal costs 𝑀𝐶𝑖𝑡 are estimated by taking the first derivative 

with respect to output for each bank as follows: 

𝑀𝐶𝑖𝑡 =
𝐶𝑜𝑠𝑡𝑖𝑡

𝑄𝑖𝑡
[𝛽1 + 𝛽2𝑙𝑛𝑄𝑖𝑡 + ∑ ∅𝑙𝑛𝑊𝑘,𝑖𝑡 +3

𝑘=1 𝜔3𝑡𝑟𝑒𝑛𝑑] (3.6) 

To assess the robustness of the above findings, a separate country-specific bank-level Lerner 

index is applied to account for the potential differences in technology for each country k. 

However, country-by-country regressions to estimate bank-level Lerner indices have been 

argued to produce biased estimates, especially if the countries are small with few banks 

(Efthyvoulou & Yildirim, 2014). Despite this limitation, equation (3.5) is re-estimated for 

robustness purposes. In this case, the marginal costs are allowed to vary across each country, 

generating different parameters as follows: 

𝑀𝐶𝑖𝑡 =
𝐶𝑜𝑠𝑡𝑖𝑡

𝑄𝑖𝑡
[𝛽1𝑘 + 𝛽2𝑘𝑙𝑛𝑄𝑖𝑡 + ∑ ∅𝑘𝑙𝑛𝑊𝑘,𝑖𝑡 +3

𝑘=1 𝜔3𝑘𝑡𝑟𝑒𝑛𝑑] (3.7) 

Where 𝑘 = 1, … . ,5. 

Empirical studies present the Lerner index as a good measure of market power as it is able to 

capture the monopoly power in which banks are able to set prices above the marginal cost 

(Casu & Girardone, 2009; Berger et al., 2009). Demirguc-Kunt and Martinez Peria (2010) 

found that the Lerner index is a direct measure of market power and is thus able to determine 

the competition behaviour in the banking sector. Moreover, the Lerner index is able to 

incorporate the demand-price elasticity in measuring market power which is influenced by 

demand elasticity (Lerner, 1934). These characteristics of precision make the Lerner index 

more powerful than the concentration index. Compared to Panzar and Rose’s H-statistic, which 

is a long-run equilibrium measure of concentration/competition, the Lerner index has the 

advantage of measuring competition/concentration in the short run (Tan, 2016).  

With regard to the arguments against the Lerner index, De Guevara et al. (2005) postulated that 

the Lerner index faces several problems of estimation. Firstly, depending on the revenues used, 

index values can be different. For instance, if interest-earning income and cost are used and 

non-interest income and cost are omitted, the values might be inconclusive with regard to the 

competitive behaviour. Secondly, the Lerner index fails to incorporate the cost of risk while 

estimating the marginal cost from the cost function due to calculation complexity. Bikker et al. 

(2007) also note that the weakness of the Lerner index is due to the fact that price and cost are 
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explicitly expressed in the financial statements and thus errors of estimation might arise. Table 

3.1 presents the summary statistics for the variables used to estimate the Lerner index. 

3.3.3 Bank Efficiency 

In this paper bank efficiency is decomposed into technical, pure technical, scale, cost and profit 

efficiency. For robustness purposes, technical, pure technical and scale efficiency are measured 

using Data Envelopment Analysis (DEA), cost efficiency is measured using Stochastic Frontier 

Analysis (SFA) and profit efficiency is measured using Return on Assets (ROA). While DEA 

is argued to work well with small samples and multiple inputs and outputs (Casu and 

Girardone, 2006), SFA is argued to well in emerging economies where measurement errors 

and uncertainties of economic environment are likely to prevail manner (Otero et al., 2020). 

Use of both measures provides valuable estimation of efficiency. The estimated translog cost 

function in Equation (3.5) is used to obtain the SFA cost efficiency by separating the error term 

into two components as follows: 

휀𝑖𝑡 = 𝑣𝑖𝑡 + 𝑢𝑖𝑡   (3.8) 

Where 𝑣𝑖𝑡 is assumed to be independent and identically distributed with mean zero and 

normally distributed with variance 𝑁(0), 𝜎𝑣
2 to represent the effects of statistical noise, and 

𝑢𝑖𝑡is a non-negative random disturbance term capturing the effects of cost inefficiency. A high 

cost efficiency is hypothesized to be positively related with concentration and negatively 

related with competition. Profit efficiency (PE) is measured by net profit before taxes over 

assets (ROA). Higher profitability is an indication that concentration leads to more efficiency.  

DEA is a non-parametric approach which was first applied by Farrell (1957) in his seminal 

paper on the assumption of single-output case. The non-parametric approach was later 

advanced by Charnes, Cooper, and Rhodes (1978) to include multiple input and output 

variables through a mathematical algorithm dubbed the DEA CCR model. DEA is used to 

measure the efficiency set of Decision-Making Units (DMUs) by incorporating multiple input 

and output variables. To ascertain the efficient score for each DMU, the CCR model obtains 

the maximum ratio of weighted outputs to weighted inputs. The CCR model implies that the 

less inputs employed to produce the outputs, the higher the technical efficiency of production. 

The CCR model assumes Constant Returns to Scale (CRS) thus ignoring a potential 

relationship between the scale of a DMU’s operation and its efficiency. This assumption of 

CRS only holds when DMUs are operating at their optimal scale. 
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The DEA CCR model can be expressed as follows:  

𝑀𝑖𝑛𝜃𝜆𝜃  

Subject to 

−𝛾𝑖 + 𝑌𝜆 ≥ 0,  

𝜃𝑥𝑖 − 𝑋𝜆 ≥ 0,  

𝜆 ≥ 0 (3.9) 

Where 𝜃  is a scalar, 𝜆 is an N × 1 vector of constants, 𝑋 and 𝑌 represent all input and output 

data for N firms respectively, 𝑥𝑖 are individual inputs and 𝛾𝑖 the outputs of the 𝑖th firm. The 

efficiency score for each DMU is presented by 𝜃, which assumes values between 0 and 1, 

where 1 indicates full efficiency. 

Banker et al. (1984) extended the CCR model to the so-called BCC model (named after the 

authors: Banker, Charnes and Cooper) by relaxing the CRS assumption. The BCC model thus 

is able to assess efficiency under Variable Returns to Scale (VRS). The VRS assumption 

enables estimation of Pure Technical Efficiency (PTE) while excluding the effects of scale 

efficiency. Therefore, the CRS model is easily modified by adding the convexity constraint, 

𝑁1′𝜆 = 1, to form the CRS model as follows: 

𝑀𝑖𝑛𝜃𝜆𝜃  

Subject to 

−𝛾𝑖 + 𝑌𝜆 ≥ 0,  

𝜃𝑥𝑖 − 𝑋𝜆 ≥ 0,  

𝑁1′𝜆 = 1,  

𝜆 ≥ 0  (3.11) 

Where 𝑁1 is a 𝑁 × 1, vector of ones. The approach is able to envelop the data points in a 

tighter way than the CRS conical hull by forming a convex hull of intersecting planes. Thus 

the pure technical efficiency scores are equal to or greater than the scores obtained by the CRS 

model. A DMU may be viewed to be scale inefficient if the CRS scores are greater than the 

VRS scores. Therefore, Scale Efficiency (SE) may be obtained from VRS Technical Efficiency 

(TE) and the CRS TE scores as follows: 

𝑆𝐸 =  𝑇𝐸𝐶𝑅𝑆/ 𝑇𝐸𝑉𝑅𝑆   (3.12) 
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The paper follows Berger and Humphrey’s (1997) arguments in selecting the input and output 

variables for the study. They posited that deposits play a dual role as an input (funding loans) 

and as an output (providing services to the depositors). Table 3.1 presents descriptive statistics 

of the inputs and outputs employed in estimating the different types of efficiency. The three 

inputs included in the estimations are personnel expenses, interest expenses and non-interest 

expenses, with their related input prices: price of funds (measured as interest expenses/total 

deposits), price of capital (measured as non-interest income/fixed assets) and price of labour 

(measured as personnel expenses/total assets). The four outputs are gross loans, total securities, 

total deposits and non-interest operating income. The paper follows Fiordelisi et al. (2011) on 

the selection of input and output variables.  

Table 3.1: Summary statistics of variables used to measure efficiency scores and the 

Lerner index 

VARIABLES Observations Mean SD Min Max 

Total assets 1,805 369.6 651.7 3.444 5,630 

Total costs 1,805 31.17 50.03 0.653 431.3 

Total revenues 1,805 46.49 83.12 0.610 739.4 

Price of output (total revenues/total assets) 1,805 0.136 0.0497 0.0327 0.671 

Outputs       

Gross loans 1,805 207.7 413.8 1.024 4,275 

Total securities 1,805 74.88 139.9 0.246 1,188 

Total deposits and short-term funds 1,805 282.7 488.4 1.111 4,267 

Total noninterest operating income 1,805 11.84 23.70 0.0421 231.7 

Inputs      

Total interest expenses 1,805 10.74 18.93 0.0106 205.2 

Total non-interest expenses 1,805 20.77 36.69 0.234 339.0 

Personnel expenses 1,805 9.364 17.77 0.00787 182.1 

Input prices      

Price of funds (interest exp/total deposit, w1) 1,805 0.0501 0.0343 0.00590 0.276 

Price of capital (non-interest exp/fixed assets, w2) 1,805 3.355 2.565 0.180 24.07 

Price of labour (personnel exp/total assets, w3) 1,805 0.0307 0.0218 3.51e-05 0.241 

Note:  All the figures are in million US Dollars ($) except where the figures are ratios. 

3.3.4 Control Variables 

A variety of bank-specific variables are included in the paper as was done in other previous 

related studies. Bank size, measured as the natural log of total assets to control for bank size 

effects. A positive relationship of bank size and efficiency would imply benefits from 

economies of scale (Mirzaei et al., 2013). Loans/Assets, measured as the ratio of loans to total 

assets, indicates the intensiveness and extensiveness ability of banks to offer loans. 
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Capitalization, measured as a ratio of equity to total assets, where a higher value indicates 

higher efficiency. Diversification, measured by total non-interest income over total assets, with 

a higher value indicating increased efficiency. Credit risk, measured by the level of NPLs to 

total loans, with a higher value indicating a higher portfolio loan risk hence increased 

inefficiency. Listed banks, measured by a dummy variable of 1 if listed otherwise 0, where 

listed banks are assumed to be more efficient than non-listed banks. Foreign ownership 

(>50%), measured by a dummy variable of 1 if at least 50% of shares are owned by foreigners 

in each year and 0 otherwise. Government ownership, measured by a dummy variable of 1 if 

at least 50% of the shares are owned by the government, otherwise 0. 

Following Tan and Anchor (2017) and Khan et al. (2017), financial structure variables included 

are: Banking sector development (BSD), measured as the ratio of banking sector assets to GDP. 

A more developed banking sector implies the presence of competitive financial service 

providers, hence a higher ratio is an indicator of increased financial deepening leading to 

efficiency of banks. Stock Market Development (SMD) is measured as the total value of shares 

traded over average market capitalization in the period. A higher ratio implies an efficient 

capital market since banks can draw out perfect information about companies thus reducing 

moral hazard and adverse selection risks (Mirzaei et al., 2013). Therefore, a higher ratio 

connotes more bank efficiency. 

According to Beck et al. (2006) and IJtsma et al. (2017), country-specific variables have been 

included to capture the macroeconomic developments that might affect the quality of bank 

assets. GDP Growth, measured as a rate of growth of real GDP to capture the development 

speed. Inflation rate, measured as a rate of change of the GDP deflator. Real Interest Rate, 

measured as a nominal interest rate minus rate of inflation, to capture the bank’s cost of funds. 

This is because high interest rates may increase the default rate and consequently affect a 

bank’s profitability. Table 3.2 presents the list of variables, definitions and sources.  
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Table 3.2: Definition of variables and sources 

Variable Definition Source 

Bank Efficiency 
  

Technical Efficiency (TE) Technical Efficiency scores derived from DEA (CCR Model) DEA (Inputs and Outputs from BankScope) 

Pure Technical Efficiency (PTE) Pure Technical Efficiency scores derived from DEA (BCC Model) DEA (Inputs and Outputs from BankScope) 

Scale Efficiency (SE) Technical Efficiency scores derived from DEA  DEA (Inputs and Outputs from BankScope) 

Cost Efficiency (SE) Cost Efficiency scores derived from SFA  

SFA (Input prices and Output from 

BankScope) 

Profit Efficiency (PE) Return on average assets before taxes (ROA) (%) BankScope  

Bank Concentration / Competition 
 

Structural Measures  
  

3-bank Concentration Ratio (CR3) Combined market share in assets of largest 3 banks in the country BankScope and author’s computations 

5-bank Concentration Ratio (CR5) Combined market share in assets of largest 5 banks in the country BankScope and author’s computations 

Herfindahl–Hirschman Index 

(HHI) Sum of squared market shares in assets of all banks in the country BankScope and author’s computations 

Non-Structural Measure 
  

Lerner Index (LI) (Price - Marginal cost)/Price (%) BankScope and author’s computations 

Bank Specific Variables 
  

Credit risk (NPLs) Ratio of non-performing loans / gross loans (%) BankScope  

Capitalisation  Ratio of equity / total assets (%) BankScope  

Loans/Assets Ratio of loans / total assets (%) BankScope  

Bank size Natural log of total assets BankScope  

Diversification  Total non-interest income / gross revenue (%) BankScope  

Listed banks(public) Dummy = 1 if listed otherwise 0 Central Banks Reports 

Foreign owned banks  Dummy variable of 1 if at least 50% of shares are owned by foreigners Central Banks Reports 

Government owned banks (Gov’t) Dummy variable of 1 if at least 50% are owned by government Central Banks Reports 

Financial Structure Variables 
  

Banking Sector Development  The ratio of banking sector assets / GDP (%) Wold Bank Development Indicator 

Stock Market Development  The ratio of value of shares traded to market capitalization (%) Wold Bank Development Indicator 

Macroeconomic Variables 
  

GDP Growth  Rate of DGP growth (%) World Bank Development Indicators 

Inflation rate  Rate of change of GDP deflator (%) World Bank Development Indicators 

Real Interest Rates  Nominal interest rates minus rate of inflation (%) World Bank Development Indicators 

 

3.3.5 Data 

The data was obtained from the EAC banking industry. As previously mentioned, the EAC 

comprises six countries: Kenya, Tanzania, Uganda, Rwanda, Burundi and South Sudan. 

However, South Sudan is excluded from the sample countries due to constraints in data 

availability and because it only recently (2016) joined the EAC bloc. Thus only five countries 

were included in the analysis. Both micro bank-level and macro country-level data were 

employed. The bank level data was obtained from Bankscope databases while country level 

data was obtained from World Bank Development Indicators (WDI). The data is reported in 
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US dollars and in constant prices for accounting uniformity. Selection criteria were applied to 

identify the banks to be considered in the study. Firstly, the banks must have operated for more 

than three years for consistency purposes, and the data on the main variables (concentration, 

competition and efficiency) must be available. Secondly, for the case of mergers and 

acquisitions, the target and acquiring bank are treated separately unless unconsolidated data for 

the two banks is not available. Lastly, to reduce aggregation bias, unconsolidated financial 

statements are used since the focus of the paper is on bank intermediation.  

Banks included in the sample were commercial, cooperative, development, savings, real estate 

and mortgage banks. The collected data were carefully verified with the central banks of the 

respective countries, removing any missing or suspicious negative or zero values. The final 

variables were winsorized at the 1st and 99th percentiles to account for extreme values and 

unobservable input errors. Additionally, to mitigate the impact of extreme observations on 

regression coefficients for the Lerner index estimation, model variable values falling more than 

nine standard deviations away from the sample mean were deleted. The above procedure 

yielded a final sample of 1,805 bank year observations for 149 banks in an unbalanced panel 

dataset over the period 2001–2018. Table 3.1 presents the descriptive statistics of the variables 

used to estimate the Lerner index and efficiency scores. The figures appear plausible and 

consistent with other reported previous studies. Table 3.2 presents the variables and their 

definitions, and Tables 3.3, 3.4 and 3.5 present summary statistics. Appendix 3A presents 

pairwise correlation coefficients and statistical significances for the variables: the correlations 

are not too high to cause problems of multicollinearity.  

3.4 Results and Discussion  

3.4.1 Descriptive Statistics 

Tables 3.3 and 3.4 present the efficiency scores and concentration levels of the East African 

banking industry over the period. The efficiency scores are connoted by technical efficiency 

(TE), pure technical efficiency (PTE), scale efficiency (SE) and cost efficiency (CE) while 

concentration levels are connoted by concentration ratios (CR3 and CR5) and Herfindahl-

Hirschman Index (HHI). It can be observed that the efficiency of the banks has generally been 

increasing over time. This could be explained by the fact that the industry has continued to 

grow and is actively involved with regional financial integration initiatives such as increased 

competitiveness, removal of trade barriers and cross-border banking operations (EAC, 2011, 

2019). By decomposing TE into PTE and SE, the results show that SE is higher than PTE, 
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implying that SE contributes more than PTE to overall technical efficiency. Therefore, it can 

be deduced that the inefficiency in the East African banking industry is caused more by pure 

TE than by SE. PTE arises from managerial inability to allocate inputs and outputs efficiently.  

Table 3.3: Summary statistics of efficiency scores and bank concentration levels 

Year TE PTE SE CE CR3 CR5 HHI 

2001 0.62 0.70 0.88 0.83 56% 72% 14% 

2002 0.65 0.73 0.88 0.86 56% 72% 14% 

2003 0.66 0.73 0.89 0.89 54% 69% 13% 

2004 0.68 0.76 0.90 0.88 50% 67% 12% 

2005 0.68 0.73 0.92 0.89 47% 64% 11% 

2006 0.68 0.72 0.94 0.90 47% 63% 11% 

2007 0.72 0.75 0.95 0.89 47% 64% 11% 

2008 0.73 0.76 0.95 0.90 47% 64% 11% 

2009 0.73 0.78 0.94 0.88 44% 61% 10% 

2010 0.76 0.80 0.95 0.89 45% 60% 10% 

2011 0.73 0.77 0.95 0.89 42% 58% 10% 

2012 0.71 0.75 0.95 0.87 41% 56% 9% 

2013 0.71 0.75 0.94 0.89 38% 53% 9% 

2014 0.71 0.75 0.94 0.90 39% 52% 9% 

2015 0.69 0.73 0.94 0.90 39% 53% 9% 

2016 0.68 0.72 0.94 0.90 42% 55% 9% 

2017 0.69 0.73 0.95 0.91 43% 56% 10% 

2018 0.71 0.75 0.94 0.90 51% 67% 14% 

Aggregate Mean 0.70 0.75 0.93 0.89 45% 61% 11% 

Note:  TE – Technical Efficiency, PTE – Pure Technical Efficiency, SE – Scale Efficiency, CE – Cost Efficiency, 

CR3 – 3-bank Concentration ratio, CR5 – 5-bank Concentration ratio, and HHI – Herfindahl-Hirschman 

Index.  

Bank concentration levels have also been declining but still remain persistently high as 

observed by the CR3 and CR5 concentration ratios in Table 3.3 with aggregate means of 45% 

and 61% respectively. In addition, the aggregate mean HHI of 11% indicates that the market is 

moderately concentrated. Table 3.4 reveals that Burundi and Rwanda have relatively higher 

efficiency scores than the larger countries Kenya, Tanzania and Uganda and this could be 

explained by the presence of fewer banks which could be affecting accurate estimation of the 

scores. Furthermore, the concentration levels seem to be high in the same small countries 

Burundi and Rwanda implying that fewer banks dominate the industry. This implies that the 

scores might be exaggerated and unreliable if the number of banks is small as argued by Bikker 
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(2004). However, bank concentration remains high in the East African banking industry and it 

could generally affect the level of competition and efficiency of the sector. 

Table 3.4: Summary statistics of efficiency scores and bank concentration by country 

Country TE PTE SE CE CR3 CR5 HHI 

Burundi 0.82 0.89 0.92 0.89 88% 100% 29% 

Kenya 0.67 0.71 0.94 0.90 37% 52% 7% 

Rwanda 0.81 0.85 0.95 0.86 66% 86% 20% 

Tanzania 0.71 0.75 0.94 0.89 49% 65% 11% 

Uganda 0.68 0.74 0.92 0.88 40% 55% 9% 

Aggregate mean 0.70 0.75 0.93 0.89 45% 61% 11% 

Note:  TE – Technical Efficiency, PTE – Pure Technical Efficiency, SE – Scale Efficiency, CE – Cost Efficiency, 

CR3 – 3-bank Concentration ratio, CR5 – 5-bank Concentration ratio, and HHI – Herfindahl-Hirschman 

Index.  

Table 3.5 presents the descriptive statistics for all the bank-specific, industry- and country-

level variables employed in the study. The average Lerner index of 27% implies that banks on 

average price their outputs at around 27% above marginal cost. The mean value for natural 

logarithm of profitability is 0.529 (1.49%) of the sample banks.  

Table 3.5: Descriptive statistics of all the variables 

VARIABLES Observations Mean SD Min Max 

3-bank concentration ratio (CR3) 1,805 0.453 0.137 0.269 1 

5-bank concentration ratio (CR5) 1,805 0.605 0.144 0.417 1 

Herfindahl Hirschman Index  1,805 0.106 0.0570 0.0546 0.536 

Lerner index 1,805 0.270 0.273 -3.888 0.723 

Profitability 1,805 1.488 3.598 -41.51 53.95 

Diversification 1,805 32.30 17.16 -47.55 100 

Capitalisation 1,805 16.61 8.192 4.870 55.39 

Credit risk 1,805 10.15 11.38 0 88.28 

Loans/Assets  1,805 53.48 15.17 1.804 113.3 

Bank size (log) 1,805 4.986 1.384 0.333 8.856 

Listed banks 1,805 0.191 0.393 0 1 

Foreign banks 1,805 0.552 0.497 0 1 

Government owned banks 1,805 0.0942 0.292 0 1 

Banking sector development 1,805 24.33 11.02 7.320 44.09 

Stock market development 1,805 3.826 3.033 0.148 14.78 

GDP growth 1,805 5.745 2.084 -3.900 13.19 

Inflation rate 1,805 7.908 5.755 -5.036 34.02 

Real interest rate 1,805 8.793 6.397 -9.749 23.00 

Note: See Table 3.2 for a definition of the variables and the units of measurement. 
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3.4.2 Estimation Results 

Tables 3.6 and 3.7 report the estimation results for dynamics and effects of bank concentration 

and competition on different types of efficiency using the two-step system GMM. The different 

types of efficiency include technical efficiency, pure technical efficiency, scale efficiency, cost 

efficiency and profit efficiency. With the key variables of interest, bank concentration (as 

measured by CR3, CR5 and HHI) is statistically significant and positively related with 

technical and pure technical efficiency but negatively related with scale efficiency. This implies 

that bank concentration has a positive effect on technical efficiency in terms of allocation of 

inputs and outputs but a negative effect on scale efficiency in terms of optimal production or 

utilization of the available resources. Bank competition (as measured by the Lerner index) is 

statistically significant and is positively related with overall technical efficiency and scale 

efficiency but insignificant with pure technical efficiency. The positive sign of the Lerner index 

implies that increased competition fosters technical inefficiency and scale inefficiency, thus 

supporting the concentration–efficiency hypothesis whereby industry structure influences the 

efficiency of the banks. The results are consistent with the findings of Kouki and Al-Nasser 

(2017) while they contrast the findings of Ferreira (2013). 

Table 7 reports the estimation results for cost and profit efficiency. Bank concentration is 

statistically significant and negatively related with cost efficiency but positively related with 

profit efficiency. The negative effect of cost efficiency support the Quiet Life Hypothesis that 

concentrated banks are cost inefficient and do not capitalize on economies of scale to increase 

profitability but instead choose to have an easy life (quiet life) by charging high prices to make 

more profits (Berger & Hannan, 1998; Otero et al., 2020). The mixed findings of bank 

concentration on efficiency reveal that different types of efficiency are affected differently by 

bank concentration. On the other hand, the statistically significant Lerner index with a positive 

sign suggests that greater competition lowers cost efficiency and profit efficiency. This implies 

that higher market power is associated with higher efficiency and findings are consistent with 

Turk-Ariss (2010) who find that in developing economies, market power enhances efficiency. 

In addition, the mixed findings between concentration and competition on efficiency reveal 

that the degree of concentration might not necessarily imply a certain degree of competition as 

observed by Casu and Girardone (2006) 

The findings also reveal that credit risk is statistically significant and negatively related with 

technical, cost and profit efficiency. This indicates that an increase in credit risk leads to a 

decline in technical, cost and profit efficiency. The negative effect of credit risk on technical, 

Stellenbosch University https://scholar.sun.ac.za



56 
 

cost and profit efficiency could be due to the high level of and continuous increase in the share 

of non-performing loans within the East African banking community. It could also imply that 

banks are charging higher prices for their products, thereby exacerbating the risk of default 

(Mirzaei et al., 2013).  

Table 3.6: Empirical results on the effects of bank concentration and competition on 

efficiency (technical, pure technical and scale efficiency) 

 Technical Efficiency  Pure Technical Efficiency  Scale Efficiency 

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

            
Lag. of DV 0.628*** 0.623*** 0.620***  0.626*** 0.625*** 0.619***  0.590*** 0.550*** 0.629*** 

 (0.054) (0.056) (0.056)  (0.066) (0.067) (0.068)  (0.081) (0.068) (0.100) 

CR3 0.136***    0.150***    -0.173*   
 (0.030)    (0.035)    (0.093)   

CR5  0.148***    0.164***    -0.083  

  (0.032)    (0.038)    (0.058)  
HHI   0.319***    0.373***    -0.403* 

   (0.063)    (0.078)    (0.206) 

Lerner index 0.027** 0.025* 0.025*  0.011 0.008 0.007  0.022** 0.021* 0.022** 
 (0.013) (0.014) (0.014)  (0.014) (0.014) (0.014)  (0.011) (0.011) (0.011) 

Credit risk -0.005*** -0.005*** -0.004***  -0.002 -0.002 -0.001  -0.002 -0.001 -0.003 
 (0.002) (0.002) (0.002)  (0.002) (0.002) (0.002)  (0.003) (0.003) (0.004) 

Capitalisation 0.005 0.006 0.006  0.010* 0.011* 0.011*  0.005 -0.003 0.009 

 (0.006) (0.006) (0.006)  (0.006) (0.006) (0.006)  (0.012) (0.011) (0.013) 
Diversification 0.046*** 0.046*** 0.046***  0.026*** 0.026*** 0.027***  0.032*** 0.033*** 0.030*** 

 (0.006) (0.006) (0.006)  (0.006) (0.006) (0.006)  (0.007) (0.007) (0.007) 

Loans/Assets -0.026*** -0.025*** -0.025***  -0.030*** -0.029*** -0.029***  0.008 0.005 0.006 
 (0.009) (0.009) (0.008)  (0.011) (0.011) (0.011)  (0.006) (0.005) (0.005) 

Bank size 0.028*** 0.028*** 0.028***  0.026*** 0.027*** 0.027***  0.004* 0.005** 0.004 

 (0.005) (0.005) (0.005)  (0.005) (0.005) (0.005)  (0.002) (0.002) (0.002) 
Listed banks 0.007 0.007 0.007  0.010 0.009 0.010  -0.002 -0.002 -0.002 

 (0.006) (0.007) (0.007)  (0.007) (0.007) (0.007)  (0.004) (0.004) (0.004) 

Foreign banks -0.007 -0.007 -0.006  -0.007 -0.007 -0.006  -0.005 -0.002 -0.006 
 (0.005) (0.005) (0.005)  (0.005) (0.005) (0.005)  (0.004) (0.003) (0.004) 

Gov’t banks 0.007 0.006 0.007  0.004 0.002 0.003  0.005 0.006 0.005 

 (0.009) (0.010) (0.010)  (0.009) (0.009) (0.009)  (0.007) (0.005) (0.006) 
Banking Sec Dev -0.000 -0.000 -0.001  -0.001 -0.000 -0.001*  -0.001 -0.000 -0.001 

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

Stock Mkt Dev -0.000 -0.000 -0.001  0.002 0.002 0.001  -0.001 -0.001 -0.000 
 (0.001) (0.002) (0.001)  (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001) 

GDP Growth 0.001 0.001 0.001  0.000 -0.000 0.000  -0.002 -0.000 -0.001 

 (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001)  (0.002) (0.001) (0.001) 
Inflation rate 0.001 0.001 -0.000  0.002 0.002* 0.001  -0.002 -0.001 -0.001 

 (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001)  (0.002) (0.001) (0.001) 

Real interest rate 0.001 0.002 0.000  0.002** 0.003** 0.001  -0.002 -0.001 -0.001 
 (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001)  (0.002) (0.001) (0.001) 

Year dummy yes yes yes  yes yes yes  yes yes yes 

            
Observations 1,615 1,615 1,615  1,615 1,615 1,615  1,615 1,615 1,615 

Number of banks 149 149 149  149 149 149  149 149 149 

AR1 P-Values 0.000 0.000 0.000  0.000 0.000 0.000  0.000 0.000 0.000 
AR2 P-Values 0.183 0.191 0.161  0.649 0.644 0.599  0.316 0.337 0.324 

Hansen P-Values 0.183 0.174 0.196  0.325 0.300 0.306  0.375 0.222 0.376 

Note:  CR3 denotes 3-bank Concentration ratio, CR5 – 5-bank Concentration ratio and HHI – Herfindahl-

Hirschman Index.   

Superscripts ***, ** and * denote significance at 1%, 5% and 10%, respectively. 
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3.7: Empirical results on the effects of bank concentration and competition on efficiency 

(cost and profit efficiency) 

 Cost Efficiency  Profit Efficiency 

VARIABLES (1) (2) (3)  (4) (5) (6) 

        

Lag. of DV 0.311*** 0.312*** 0.317***  0.207*** 0.210*** 0.207*** 

 (0.064) (0.066) (0.065)  (0.053) (0.053) (0.053) 

CR3 -0.056**    0.588**   

 (0.022)    (0.248)   

CR5  -0.076***    0.569**  

  (0.025)    (0.247)  

HHI   -0.147**    1.306*** 

   (0.061)    (0.485) 

Lerner index 0.146*** 0.149*** 0.146***  0.760*** 0.750*** 0.749*** 

 (0.021) (0.022) (0.022)  (0.175) (0.174) (0.174) 

Credit risk -0.005* -0.005* -0.005*  -0.087*** -0.085*** -0.086*** 

 (0.003) (0.003) (0.002)  (0.023) (0.023) (0.023) 

Capitalisation -0.007 -0.007 -0.008  0.427*** 0.424*** 0.430*** 

 (0.009) (0.010) (0.009)  (0.083) (0.083) (0.083) 

Diversification -0.006 -0.007 -0.006  0.003 -0.000 0.001 

 (0.007) (0.008) (0.007)  (0.042) (0.042) (0.042) 

Loans/Assets -0.010 -0.010 -0.011  -0.048 -0.044 -0.041 

 (0.009) (0.009) (0.009)  (0.072) (0.072) (0.072) 

Bank size -0.014*** -0.014*** -0.014***  0.106*** 0.105*** 0.107*** 

 (0.004) (0.003) (0.003)  (0.035) (0.034) (0.035) 

Listed banks 0.010 0.010 0.010  0.268*** 0.267*** 0.269*** 

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

Foreign banks -0.001 -0.000 -0.001  -0.108 -0.111 -0.106 

 (0.005) (0.005) (0.005)  (0.070) (0.070) (0.070) 

Gov’t banks -0.010 -0.010 -0.010  0.017 0.005 0.011 

 (0.008) (0.008) (0.008)  (0.082) (0.084) (0.082) 

Banking Sector Dev 0.000 0.000 0.000  0.007* 0.007* 0.006 

 (0.000) (0.000) (0.000)  (0.004) (0.004) (0.004) 

Stock Mkt Dev -0.001 -0.001 -0.001  -0.015 -0.014 -0.015 

 (0.002) (0.002) (0.002)  (0.013) (0.013) (0.013) 

GDP Growth -0.001 -0.001 -0.001  0.040*** 0.038*** 0.040*** 

 (0.001) (0.001) (0.001)  (0.014) (0.014) (0.014) 

Inflation rate -0.003** -0.003** -0.002**  0.038*** 0.038*** 0.035*** 

 (0.001) (0.001) (0.001)  (0.012) (0.012) (0.012) 

Real interest rate -0.003** -0.003*** -0.002**  0.046*** 0.046*** 0.042*** 

 (0.001) (0.001) (0.001)  (0.013) (0.013) (0.013) 

Year dummy yes yes yes  yes yes yes 

        

Observations 1,615 1,615 1,615  1,615 1,615 1,615 

Number of banks 149 149 149  149 149 149 

AR1 P-Values 0.000 0.000 0.000  0.000 0.000 0.000 

AR2 P-Values 0.184 0.181 0.176  0.779 0.761 0.782 

Hansen P-Values 0.241 0.193 0.259  0.282 0.286 0.288 

Note:  CR3 denotes 3-bank Concentration ratio, CR5 – 5-bank Concentration ratio and HHI denotes Herfindahl-

Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10%, respectively. 

Furthermore, there is a positive significant effect of capitalisation with pure technical and profit 

efficiency. This suggests that capitalisation fosters higher pure technical and profit efficiency. 

The findings can be explained by the fact that capitalisation is a measure of a bank’s 
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creditworthiness, hence lower risk level, which reduces the cost of borrowing leading to an 

improvement in efficiency levels. In addition, there is a positive significant effect of 

diversification on technical, pure technical and scale efficiency. This implies that as 

diversification activities increase, the level of technical, pure technical and scale efficiency also 

increases. This could be explained by the continuous regional financial integration initiatives 

within the EAC, which have incentivized banks to diversify and engage in cross-border 

banking, thereby reducing their costs via economies of scale. The findings are consistent with 

Tan and Anchor (2017) who found that diversification is positively related with efficiency in 

the Chinese banking industry. 

Moreover, there is a negative significant effect of the loans to assets ratio on technical and pure 

technical efficiency. This indicates that as the ratio of loans to total assets increases, technical 

and pure technical efficiency drop. This is explained by the fact that an increment of loans 

could lead to more credit risk if the non-performing loans increase, thus reducing the efficiency 

levels. The findings also reveal that bank size has a statistically significant positive effect on 

technical, pure technical, scale and profit efficiency while a statistically significant negative 

effect exists with cost efficiency. This implies that the size of a bank is critical with regard to 

efficiency and large banks are more efficient due to economies of scale and scope. The negative 

sign of bank size with cost efficiency means that larger banks are less cost efficient than smaller 

banks despite being more profitable. The results are consistent with the findings of Konara et 

al., (2019). 

There is a positive significant effect of listed banks and banking sector development with profit 

efficiency. This implies that listed banks are more efficient than the others. This could be 

explained by the fact that listed banks can access capital more easily because they are viewed 

as being less risky (Tan & Anchor, 2017). The positive effect of banking sector development 

on profit efficiency could be explained by the fact that the banking industry in the EAC is the 

main source of private credit since the capital markets are still underdeveloped. Therefore, 

banks have an upper edge in determining the price of their products because of less external 

competition.  

In terms of macroeconomic variables, GDP has a positive significant effect on profit efficiency 

while inflation and real interest rates have a positive significant effect on pure technical 

efficiency and profit efficiency and a negative significant effect on cost efficiency. The positive 

effect of GDP on profit efficiency implies that EAC banks are more efficient during an 

economic boom or when the economy is growing, as it is the case with EAC countries, which 
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are all developing economies coupled with rigorous regional financial integration initiatives. 

The negative effect of inflation and real interest rates on cost efficiency is due to the high 

interest rates enjoyed by banks owing to low competition, thus feeding inflation and real 

interest rates in the entire economy through the spiral effect.  

3.4.3 Robustness Checks 

To assess the robustness of the above findings, a separate country-specific bank-level Lerner 

index is applied to account for the potential differences in technology for each country. 

However, country-by-country regressions to estimate bank-level Lerner indices have been 

argued to produce biased estimates, especially if the countries are small with few banks 

(Efthyvoulou & Yildirim, 2014). Despite this limitation, the analysis is carried out for 

robustness purposes. Tables 3.8 and 3.9 present the results of the robustness check. These 

confirm that bank concentration is positive and statistically significant with technical, pure 

technical and profit efficiency while negative and statistically significant with scale and cost 

efficiency. The Lerner index is positive and statistically significant with technical, cost and 

profit efficiency. Credit risk has a negative significant effect on technical, cost and profit 

efficiency. Capitalisation has a positive significant effect on pure technical and profit 

efficiency. Diversification is positively related with technical, pure technical and scale 

efficiency. The loans to assets ratio has a negative significant effect on technical and pure 

technical efficiency while bank size is positively related with technical, pure technical, scale 

and profit efficiency but negatively related with cost efficiency. Listed banks are more profit 

efficient than non-listed banks, and GDP, inflation and real interest rates have a positive 

significant effect on profit efficiency and a negative significant effect on cost efficiency. 

Overall, the results are robust and very similar to the previous findings reported in Tables 3.6 

and 3.7. 

 

 

 

 

 

Stellenbosch University https://scholar.sun.ac.za



60 
 

Table 3.8: Robustness checks on effects of bank concentration and competition on 

efficiency using country-specific Lerner indices (technical, Pure Technical and  Scale 

Efficiency) 

 Technical Efficiency  Pure Technical Efficiency  Scale Efficiency 

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

            

Lag. of DV 0.624*** 0.619*** 0.616***  0.625*** 0.625*** 0.619***  0.585*** 0.546*** 0.624*** 
 (0.054) (0.055) (0.056)  (0.065) (0.067) (0.067)  (0.080) (0.067) (0.098) 

CR3 0.145***    0.153***    -0.155*   

 (0.029)    (0.034)    (0.091)   
CR5  0.156***    0.166***    -0.075  

  (0.032)    (0.037)    (0.056)  

HHI   0.338***    0.376***    -0.364* 
   (0.061)    (0.075)    (0.199) 

Lerner index 0.028* 0.027* 0.027*  0.011 0.008 0.008  0.016 0.018* 0.016 

 (0.015) (0.015) (0.015)  (0.016) (0.016) (0.016)  (0.011) (0.011) (0.011) 
Credit risk -0.005*** -0.005*** -0.004***  -0.002 -0.002 -0.001  -0.002 -0.001 -0.003 

 (0.002) (0.002) (0.002)  (0.002) (0.002) (0.002)  (0.003) (0.003) (0.004) 

Capitalisation 0.005 0.006 0.006  0.010* 0.011* 0.011*  0.004 -0.003 0.008 
 (0.006) (0.006) (0.006)  (0.006) (0.006) (0.006)  (0.012) (0.011) (0.013) 

Diversification 0.046*** 0.046*** 0.047***  0.026*** 0.026*** 0.027***  0.032*** 0.033*** 0.030*** 

 (0.006) (0.006) (0.006)  (0.006) (0.006) (0.006)  (0.007) (0.007) (0.007) 
Loans/Assets -0.027*** -0.025*** -0.025***  -0.031*** -0.029*** -0.029***  0.007 0.005 0.005 

 (0.009) (0.009) (0.008)  (0.011) (0.011) (0.011)  (0.006) (0.005) (0.005) 

Bank size 0.029*** 0.029*** 0.029***  0.027*** 0.027*** 0.027***  0.005** 0.006*** 0.005** 
 (0.005) (0.005) (0.005)  (0.005) (0.005) (0.005)  (0.002) (0.002) (0.002) 

Listed banks 0.005 0.005 0.006  0.009 0.008 0.009  -0.003 -0.003 -0.004 

 (0.007) (0.007) (0.007)  (0.007) (0.007) (0.007)  (0.004) (0.004) (0.004) 
Foreign banks -0.007 -0.007 -0.007  -0.007 -0.007 -0.006  -0.005 -0.002 -0.006 

 (0.005) (0.005) (0.005)  (0.005) (0.005) (0.005)  (0.005) (0.003) (0.004) 

Gov’t banks 0.007 0.006 0.007  0.004 0.002 0.003  0.005 0.006 0.005 
 (0.009) (0.010) (0.010)  (0.009) (0.009) (0.009)  (0.007) (0.005) (0.006) 

Banking Sec Dev -0.000 -0.000 -0.001  -0.001 -0.000 -0.001*  -0.001 -0.000 -0.001 

 (0.001) (0.001) (0.000)  (0.000) (0.000) (0.000)  (0.001) (0.001) (0.001) 
Stock Mkt Dev -0.000 -0.000 -0.000  0.002 0.002 0.002  -0.000 -0.001 -0.000 

 (0.001) (0.002) (0.001)  (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001) 

GDP Growth 0.001 0.000 0.000  0.000 -0.000 -0.000  -0.002 -0.001 -0.001 
 (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001)  (0.002) (0.001) (0.001) 

Inflation rate 0.001 0.001 0.000  0.002 0.002* 0.001  -0.002 -0.001 -0.001 

 (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001) 
Real interest rate 0.002 0.002* 0.001  0.002** 0.003** 0.002  -0.002 -0.001 -0.001 

 (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001)  (0.002) (0.001) (0.001) 

Year dummy yes yes yes  yes yes yes  yes yes yes 
            

Observations 1,615 1,615 1,615  1,615 1,615 1,615  1,615 1,615 1,615 

Number of 
banks 

149 149 149  149 149 149  149 149 149 

AR1 P-Values 0.000 0.000 0.000  0.000 0.000 0.000  0.000 0.000 0.000 
AR2 P-Values 0.189 0.197 0.165  0.657 0.650 0.605  0.313 0.335 0.315 

Hansen P-Values 0.177 0.168 0.190  0.333 0.305 0.311  0.322 0.202 0.321 

Note:  CR3 denotes 3-bank Concentration ratio, CR5 – 5-bank Concentration ratio and HHI – Herfindahl-

Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10%, respectively. 

 

 

 

 

Stellenbosch University https://scholar.sun.ac.za



61 
 

Table 3.9: Robustness checks on effects of bank concentration, and competition on 

efficiency using country-specific Lerner indices (cost and profit efficiency) 

 Cost Efficiency  Profit Efficiency 

VARIABLES (1) (2) (3)  (4) (5) (6) 

        

Lag. of DV 0.329*** 0.324*** 0.333***  0.209*** 0.212*** 0.208*** 

 (0.084) (0.084) (0.084)  (0.054) (0.054) (0.054) 

CR3 -0.039    0.893***   

 (0.027)    (0.252)   

CR5  -0.055*    0.875***  

  (0.029)    (0.258)  

HHI   -0.111*    1.923*** 

   (0.062)    (0.500) 

Lerner index 0.106*** 0.107*** 0.106***  0.690*** 0.676*** 0.677*** 

 (0.029) (0.028) (0.028)  (0.158) (0.156) (0.157) 

Credit risk -0.012** -0.012** -0.012**  -0.082*** -0.080*** -0.081*** 

 (0.005) (0.005) (0.005)  (0.023) (0.023) (0.023) 

Capitalisation -0.007 -0.006 -0.007  0.432*** 0.426*** 0.436*** 

 (0.004) (0.004) (0.004)  (0.085) (0.086) (0.085) 

Diversification 0.001 0.001 0.001  0.013 0.009 0.010 

 (0.005) (0.005) (0.005)  (0.043) (0.042) (0.043) 

Loans/Assets -0.008 -0.008 -0.008  -0.066 -0.060 -0.056 

 (0.008) (0.008) (0.008)  (0.078) (0.079) (0.078) 

Bank size -0.008** -0.008** -0.008**  0.131*** 0.130*** 0.133*** 

 (0.003) (0.003) (0.003)  (0.036) (0.036) (0.036) 

Listed banks -0.002 -0.002 -0.002  0.230*** 0.228*** 0.231*** 

 (0.007) (0.008) (0.007)  (0.079) (0.078) (0.080) 

Foreign banks 0.000 -0.000 -0.000  -0.115 -0.119 -0.112 

 (0.005) (0.005) (0.005)  (0.073) (0.074) (0.073) 

Government 0.002 0.003 0.003  0.031 0.011 0.022 

 (0.009) (0.009) (0.009)  (0.085) (0.087) (0.085) 

Banking Sector Dev -0.000 -0.000 -0.000  0.008* 0.008* 0.006 

 (0.000) (0.000) (0.000)  (0.004) (0.004) (0.004) 

Stock Market Dev 0.001 0.001 0.001  -0.008 -0.007 -0.009 

 (0.002) (0.002) (0.002)  (0.014) (0.014) (0.014) 

GDP Growth -0.003* -0.003* -0.003*  0.035** 0.032** 0.034** 

 (0.001) (0.001) (0.001)  (0.014) (0.014) (0.014) 

Inflation rate -0.003** -0.003** -0.002**  0.046*** 0.047*** 0.041*** 

 (0.001) (0.001) (0.001)  (0.012) (0.013) (0.013) 

Real interest rate -0.002* -0.002* -0.002  0.056*** 0.056*** 0.049*** 

 (0.001) (0.001) (0.001)  (0.013) (0.014) (0.014) 

Year dummy yes yes yes  yes yes yes 

        

Observations 1,615 1,615 1,615  1,615 1,615 1,615 

Number of banks 149 149 149  149 149 149 
AR1 P-Values 0.000 0.000 0.000  0.000 0.000 0.000 
AR2 P-Values 0.115 0.119 0.111  0.772 0.743 0.782 
Hansen P-Values 0.107 0.125 0.116  0.227 0.226 0.236 

Note:  CR3 denotes 3-bank Concentration ratio, CR5 – 5-bank Concentration ratio and HHI denotes Herfindahl-

Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10%, respectively. 

3.5 Conclusions and Policy Implications 

The question as to whether increased bank concentration and lack of competition leads to 

inefficiency due to increased market power is of paramount importance to anticompetitive 

Stellenbosch University https://scholar.sun.ac.za



62 
 

policies. The paper explores this question by examining two competing theories: The 

Structure–Conduct–Performance (SCP) hypothesis and the Efficient Structure (ES) hypothesis 

in the East African Community (EAC) banking sector. The financial system in the EAC is 

predominantly bank-based, making banks the main source of credit to the economy, and any 

inefficiencies might pose serious dire consequences. In particular, the paper examines the 

dynamics and effects of bank concentration and competition on the different types of bank 

efficiency: technical, pure technical, scale, cost and profit efficiency. The paper simultaneously 

incorporates both structural (market structure conduct) and non-structural (bank conduct) 

measures to establish whether bank concentration and competition can be used as a proxy.  

Using a two-step system GMM dynamic panel approach, the relationship between bank 

concentration, competition and efficiency for the period 2001–2018 was explored on a sample 

of 149 banks with 1,805 observations. The findings showed that bank concentration has a 

positive significant effect on technical, pure technical and profit efficiency, thus supporting the 

Structure-Conduct-Performance hypothesis that efficiency and performance are influenced by 

bank structure. The findings also showed that bank concentration has a negative significant 

effect on scale and cost efficiency, thus supporting the  quiet life hypothesis. This implies that 

concentrated banks are cost inefficient and do not capitalize on economies of scale to increase 

profitability but instead choose to have an easy life (quiet life) by charging high prices to make 

more profits (Berger & Hannan, 1998; Mirzaei et al., 2013). 

The significant positive association of the Lerner index with efficiency implies that greater 

competition is observed to foster technical, scale, cost and profit inefficiency. This might be 

due to the fact that capital markets are still underdeveloped and the banking sector is the main 

provider of private sector credit to the economy. This phenomenon encourages banks not to be 

aggressive with competition since demand for credit exceeds supply. Credit risk is significant 

and negatively related with efficiency, implying that banks with high non-performing loans are 

at risk of default. The positive significant effect of diversification and efficiency implies that 

banks which have diversified activities are more efficient. Bank size and listed banks are 

positively related with efficiency, suggesting that large banks possess higher efficiency. GDP 

growth is positively related with efficiency, implying that banks are more efficient when the 

economy is growing or in a boom. However, the negative effect of inflation and real interest 

rates on cost efficiency is due to the high interest rates enjoyed by banks due to low 

competition, thus feeding inflation and real interest rates to the entire economy through a spiral 

effect. 
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Several policy implications and regulations arise from this study. Firstly, a trade-off between 

concentration and competition through anticompetitive policies should be ensured so as to 

create balance between technical, scale and cost efficiencies. Secondly, policies geared towards 

creating incentives for small and weak banks to merge should be encouraged so as to enjoy 

economies of scale. Thirdly, given that the EAC is currently engaging in regional financial 

integration, policies geared towards promotion of diversification should be targeted to 

encourage cross-border banking within the region. Lastly, banks should be encouraged to be 

listed in the securities market as large banks have been observed to be more efficient in terms 

of scale, cost and profit efficiency. 
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Appendices 

Appendix 3A: Pairwise correlations  

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

 (1) CR3 1.000 
 (2) CR5 0.970*** 1.000 

 (3) HHI 0.962*** 0.938*** 1.000 

 (4) Lerner index (LI) 0.088*** 0.102*** 0.106*** 1.000 
 (5) Credit risk -0.014 -0.021 -0.037 -0.119*** 1.000 

 (6) Capitalisation -0.095*** -0.120*** -0.088*** -0.140*** 0.055** 1.000 

 (7) Diversification 0.021 0.027 0.022 0.014 0.106*** -0.228*** 1.000 
 (8) Loans/assets -0.059** -0.100*** -0.058** 0.013 0.118*** 0.080*** -0.011 1.000 

 (9) Bank size -0.300*** -0.309*** -0.250*** 0.295*** -0.056** -0.286*** 0.158*** 0.078*** 

 (10) Listed banks -0.070*** -0.070*** -0.076*** 0.097*** -0.064*** -0.102*** 0.027 0.062*** 
 (11) Foreign banks -0.051** -0.034 -0.050** -0.073*** -0.171*** -0.007 -0.036 -0.179*** 

 (12) Gov’t banks 0.074*** 0.091*** 0.086*** 0.052** 0.150*** 0.023 -0.021 -0.007 

 (13) Banking Sec Dev -0.493*** -0.548*** -0.430*** 0.014 0.199*** 0.075*** 0.080*** 0.256*** 
 (14) Stock Mkt Dev -0.240*** -0.241*** -0.230*** 0.083*** 0.168*** -0.015 0.073*** 0.166*** 

 (15) GDP Growth -0.047** 0.030 -0.031 -0.008 -0.078*** -0.082*** -0.058** -0.077*** 

 (16) Inflation rate -0.009 -0.007 -0.025 -0.032 -0.113*** -0.014 0.115*** 0.032 
 (17) Real interest rate -0.044* -0.050** -0.004 -0.010 0.028 0.074*** -0.176*** -0.070*** 

 

Variables (9) (10) (11) (12) (13) (14) (15) (16) (17) 

 (9) Bank size 1.000 
 (10) Listed banks 0.430*** 1.000 

 (11) Foreign banks -0.013 -0.130*** 1.000 

 (12) Gov’t banks -0.052** 0.017 -0.358*** 1.000 
 (13) Banking Sec Dev 0.347*** 0.158*** -0.257*** -0.021 1.000 

 (14) Stock Mkt Dev 0.146*** 0.150*** -0.256*** 0.017 0.666*** 1.000 

 (15) GDP Growth 0.004 -0.006 0.116*** 0.039* -0.292*** 0.029 1.000 
 (16) Inflation rate 0.037 -0.011 -0.023 0.011 -0.027 0.163*** -0.148*** 1.000 

 (17) Real interest rate -0.082*** -0.049** 0.147*** -0.030 -0.137*** -0.382*** 0.102*** -0.889*** 1.000 

Note:  CR3 denotes 3-bank Concentration ratio, CR5 – 5-bank Concentration ratio and HHI denotes Herfindahl-

Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 
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CHAPTER 4 

THE TRADE-OFF BETWEEN BANK CONCENTRATION AND COMPETITION 

ON FINANCIAL STABILITY3  

4.1 Introduction 

Over the last two decades, the banking sector has undergone voluminous restructuring and 

consolidation phases globally. Prior to the global financial crisis (GFC) in 2007–2009, various 

reforms and policies such as liberalisation of interest rates and deregulation were pursued to 

increase competition (Demirgüç-Kunt & Detragiache, 2005). However, the advent of the GFC 

is said to have been exacerbated by excessive competition, and various regulatory reforms 

geared towards enhancing financial stability have thereafter been introduced (Barth et al., 

2013). This has indeed resulted in increased market power leading to high levels of bank 

concentration (Vives, 2010, 2019). A fundamental concern arises as to whether the banking 

system should be more competitive or concentrated on maintaining financial stability. 

Existing theoretical and empirical studies on bank concentration, competition, and financial 

stability nexus remain complex and a subject of interest to the policymakers and regulators 

(Allen & Gale, 2004; Beck et al., 2006; Boyd et al., 2006; Fu et al., 2014; Schaeck & Cihák, 

2014; Goetz, 2018; Davis et al., 2020; Alvi et al., 2021). Two strands of theories have been 

propounded to explain the bank behaviour, which has generated mixed and inconclusive 

findings. The concentration–stability theory argues that market power enables banks to boost 

their profitability levels by charging high prices, thus creating a buffer that cushions the banks 

against any adverse shocks (Beck et al., 2006; Turk-Ariss, 2010; Ben Ali et al., 2018; Danisman 

& Demirel, 2019). Berger et al. (2009) also noted that bankruptcy risks decreases as market 

concentration increases as banks are able to hold a larger capital share which increases their 

ability to absorb losses.   

On the other hand, the concentration–instability theory presents a destabilizing effect of bank 

concentration (Boyd & De Nicoló, 2005; Uhde & Heimeshoff, 2009). Mishkin (1999) argued 

that the government’s implicit or explicit assurance of big banks to be rescued in case of 

bankruptcy increases their risk-taking behaviour, hence escalating the systemic risk. Boyd et 

al. (2006) posited that the effect of riskier portfolios is more than the revenues realized from 

 
3 An updated article based on this chapter, “Bank Concentration, Competition and Financial Stability nexus in the 

East African Community: Is there a trade-off?’’ is under review by the Cogent Journal of Economics and Finance. 
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the concentrated banking sectors. In addition, lack of competition leads to high concentration 

and increased market power which can hinder the level of bank efficiency and stability in an 

economy, especially if some banks are too big to fail (Allen & Gale, 2004; Boyd & De Nicoló, 

2005; Schaeck & Cihák, 2014; Goetz, 2018; Ibrahim et al., 2019). The mixed and inconclusive 

findings have thus led to investigation of a non-linear relationship between competition and 

stability (Martinez-Miera and Repullo, 2010). 

Furthermore, the studies differ in terms of measures employed to estimate bank concentration 

and competition, which are assumed to be inversely related hence requiring further 

investigation. For instance, Schaeck et al. (2009) found that concentration and competition may 

not be related and capture different characteristics in the banking system. Similarly, Claessens 

and Laeven (2004) established that concentration is a poor proxy of competition. Bikker (2004) 

argued that concentration may be an imperfect measurement of competition since it uses 

concentration ratios which tend to exaggerate the concentration in small countries, and it is 

unreliable if the number of banks is small. In contrast, Boyd and De Nicoló (2005) contended 

that concentration can be a good proxy for competition. Despite the demonstrated differences 

on the measures, extremely few studies have explored the joint effect of market concentration 

and competition on financial stability. Moreover, to the best of our knowledge, previous studies 

have focused more on developed economies than on developing economies and especially 

Africa. Against this backdrop, the paper explores the nexus between bank concentration, 

competition, and financial stability within the EAC. 

The choice of EAC countries is pegged to the fact that they are developing countries and are 

currently involved with financial integration initiatives geared towards a more consolidated 

financial system in the region (EAC, 2019). The ongoing reforms in the EAC provide a fertile 

ground for the analysis of market structure (Davoodi et al., 2013; Bending et al., 2015). While 

related studies such as Kouki and Al-Nasser (2017), Oduor et al. (2017) and Akande et al. 

(2018) are focused in Africa, the current study considers one economic bloc (EAC) 

characterized by regional integration initiatives where the level of interconnectedness has 

increased and any bank shock might destabilze the entire region.  

The paper contributes to the literature in several respects. First, both structural and non-

structural measures are simultaneously incorporated to estimate whether bank concentration 

and competition are significantly related or not. This action is critical as it sheds more light on 

the mixed and inconclusive findings established by existing studies, given that they use 

different measures of concentration and competition (Berger et al., 2009; Schaeck et al., 2009). 
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Second, the expansion of the financial system and the presence of regional banks within the 

EAC has increased the level of interconnectedness among the partner countries (EAC, 2019). 

The investigation of the financial stability of these financial systems is critical because any 

shock within the banks might catapult tremendous effects on the entire EAC region. Lastly, to 

the best of our knowledge, extremely few studies have explored the dynamics of bank 

concentration and competition on financial stability within the EAC. The available studies 

focus on individual countries without measuirng bank concentration and competition in a more 

comprehensive manner. 

In a preview, the findings reveal that increased bank concentration and low competition lead 

to more financial stability and less probability of bank default risk. A non-linear relationship 

between competition and stability (measured by the quadratic term of the Lerner index) is not 

observed to exist. Instead, it reveals that greater competition undermines bank stability and 

makes banks more vulnerable to default risk. Thus, the findings support the concentration–

stability hypothesis that greater market power leads to more stability after controlling for bank, 

industry, and macroeconomic variables. The findings provide a significant policy contribution 

on the trade-off between bank concentration and competition, and the evaluation of financial 

stability. 

The rest of the paper is organized as follows: Section 4.2 presents a theoretical and empirical 

review, while Section 4.3 describes the model specification, variable definitions, and data used. 

Section 4.4 presents descriptive and empirical results, while Section 4.5 concludes the paper 

with policy implications. 

4.2 Literature Review 

4.2.1 Theoretical Review 

The relationship between bank concentration, competition, and financial stability remains a 

puzzle in theoretical literature, and two competing channels/views have been established to 

demystify the existing debate. The traditional concentration–stability theory as argued by 

Smith (1984) and Keeley (1990) postulates that high concentration leads to more stability. This 

is because high market power allows firms to protect their franchise value by accumulating 

large capital buffers and engaging in low-risk investments, thus cushioning themselves against 

any future uncertainties (Matutes & Vives, 2000). In addition, market power enables banks to 

boost profitability levels by charging high prices, thus creating a buffer that cushions them 
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against any adverse shocks in the market. Allen and Gale (2004), Beck et al. (2006) and Berger 

et al. (2009) argue that more concentrated banks are less susceptible to crises.  

On the other hand, the concentration–fragility theory holds that more concentrated firms are 

unstable. According to Mishkin (1999), concentrated banking systems may engage in more 

risk-taking behaviours on the notion of too-big-to-fail due to the explicit or implicit assurance 

by the government safety net. This is because when there are few banks in a concentrated 

banking system, the government is more concerned about any risks that might arise on these 

few banks. Caminal and Matutes (2002) argued that less competitive (concentrated) banks can 

originate risky loans that might escalate future problems in the entire banking system. The risky 

loans may originate if higher interest rates are charged to customers, making it harder for them 

to pay and thus breeding moral hazard (risk shifting) and adverse selection (funding worse 

projects) problems (Boyd & De Nicoló, 2005). However, Berger et al. (2009) observed that 

inasmuch as market power may increase the loan risk portfolios, the overall risks may not be 

as much if banks can protect their franchise value either by increasing capital buffers or by 

engaging in risk mitigation techniques.  

4.2.2 Empirical Review 

Empirical evidence regarding the concentration–stability and concentration–fragility theories 

remain mixed and inconclusive (Bikker & Haaf, 2002a; Beck et al., 2005; Beck et al., 2006; 

Turk-Ariss, 2010; Schaeck & Cihák, 2014; Fu et al., 2014; Goetz, 2018; Danisman & Demirel, 

2019; Davis et al., 2020). Both cross-country and country-specific studies have been explored 

extensively in the context of developed economies while few studies have explored in the 

context of developing economies. In addition, most of the studies have employed national 

measures of bank concentration and competition compared to bank-level measures. With 

regard to cross-country studies in developed economies, Beck et al. (2006) carried out a study 

using 69 countries from 1980–1997 to establish the implications of bank concentration and 

competition on banking systemic crises. They found that banking systemic crises (measured 

by a dummy variable) are less in countries with a more concentrated banking system (measured 

by a concentration index) after controlling for macroeconomic, institutional, and regulatory 

factors. In contrast, Uhde and Heimeshoff (2009) found that bank market concentration has a 

significant negative relationship with banks’ financial soundness in Europe.  

Furthermore, Schaeck et al. (2009) carried out a study to establish whether competitive banks 

are more stable than non-competitive banks in 45 countries. Using 27,585 observations from 
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1980–2005, the study found that competition (measured by H-Statistics) reduces the possibility 

of a crisis (measured by a crisis dummy) and prolongs the time to a crisis. Interestingly, the 

findings also showed that concentration (measured by a concentration index) reduces the 

likelihood of a crisis (measured by a crisis dummy) and prolongs the time to a crisis. The 

findings imply that concentration and competition may not be used as a proxy for each other 

since they capture different aspects, as also argued by Claessens and Laeven (2004). However, 

Liu et al. (2013) observed a non-linear relationship between bank competition and stability in 

some European countries. They found that too much or too little competition leads to instability 

but moderate competition leads to higher stability.  

Additionally, Fu et al. (2014) explored the effect of bank competition and concentration on 

financial stability in Asian Pacific countries and found that bank concentration (as measured 

by a concentration ratio) leads to financial fragility (as measured by the probability of 

bankruptcy and Z-Score). Using a sample of 4,069 bank observations in 14 Asian Pacific 

economies from 2003 to 2010, the study also found that low market power (high competition) 

(as measured by Lerner and E-Lerner Index) leads to bank risk exposure. The findings are 

interesting and contrasting since they imply that concentration–stability and concentration–

fragility hypothesis can apply simultaneously within those economies, raising concerns over 

the measurement of bank concentration and competition.  

Schaeck and Cihák (2014) used a different measure of bank competition (Boone [2008] 

Indicator) to examine the relationship between competition, efficiency and stability and found 

that increased competition leads to more bank stability. They observed that efficiency acts as a 

conduit through which competition influences stability (measured by Z-score). Using 17,965 

observations in 3,325 European banks from 1995 to 2005, the study also established that 

healthy banks benefit more from the competition-stability effect than fragile banks. However, 

a recent study by Danisman and Demirel (2019) in 25 developed economies contrasts these 

findings by establishing that a competitive banking environment leads to more bank risks. 

Focusing on the country-specific studies in developed economies, Boyd et al. (2006) used a 

cross-sectional sample of 2,500 US banks in 2003 and a panel data of 2,600 banks from 1993 

to 2004 in 134 non-industrialised countries to establish the effect of bank concentration on 

bank risk-taking. The study found a significant positive relationship between concentration and 

probability of a bank failure, thus supporting the concentration–fragility hypothesis. The 

findings are consistent with Goetz (2018) who studied the effect of competition on bank 
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stability in the US using a sample of 102,819 bank observations from 1976 to 2006. The study 

specifically examined how interstate banking deregulation influenced the entry of other banks 

in the region and the effect it had on bank stability, and showed that the removal of entry 

barriers (competitiveness) increased the level of bank stability significantly.  

Other studies, such as Turk-Ariss (2010) and Ben Ali et al. (2018), have explored the 

relationship between bank concentration and financial stability in both developed and 

developing countries. For instance, Turk-Ariss (2010) used a sample of 4,670 observations of 

821 banks in developing economies from 1999–2005 to establish the implications of market 

power on bank efficiency and financial stability. The study found that concentrated banks 

exhibited more profit efficiency despite enduring some cost inefficiencies brought about by the 

notion of ‘too big to fail’, hence exposing themselves to more inherent risks. With regard to 

financial stability, concentrated banks proved more stable, thus supporting the traditional 

concentration–stability hypothesis. Ben Ali et al. (2018) used a sample of 156 countries in both 

developed and developing economies for the period 1981–2011 to establish the direct and 

indirect effect of bank concentration on financial stability. They found that there is no direct 

effect of bank concentration on financial stability but noted that bank concentration has an 

indirect positive effect on financial stability through the profitability channel and indirect 

negative impact on the interest rate channel. 

Despite the extensive literature, few studies have explored the developing economies, and 

especially Africa (Amidu & Wolfe, 2013; Dwumfour, 2017; Kouki & Al-Nasser, 2017; Akande 

et al., 2018). Amidu and Wolfe (2013) explored the relationship between competition, 

diversification and stability and found that competition increases bank stability, while Kouki 

and Al-Nasser (2017) found that market power leads to efficiency and stability. Akande et al. 

(2018) found a positive relationship between bank risk taking and competition in Sub-Saharan 

Africa (SSA). From the empirical examination, it can be deduced that different studies differ 

in terms of sample employed, period of study, regional context, methodology and measures of 

concentration and competition employed. This study attempts to fill such gaps by investigating 

the largely underexplored EAC banking industry which provides fertile grounds for the 

analysis of market structure due to the ongoing reforms (EAC, 2019). 
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4.3 Methodology 

4.3.1 Model Specification 

Consistent with Liu et al. (2013) and Mirzaei et al. (2013), this study explores the dynamics of 

bank concentration and competition on financial stability using the following general dynamic 

panel econometric model on bank-level data:  

𝑍𝑖𝑐𝑡 = 𝛽0 + 𝐵1𝑍𝑖𝑐𝑡−1 +  𝛽2𝐶𝑜𝑛𝑐/𝐶𝑜𝑚𝑝𝑖𝑐𝑡 + ∑ 𝛽𝑠𝑋𝑠,𝑖𝑐𝑡

𝑠

𝑠=1

+ ∑ 𝛽𝑘𝑌𝑘,𝑐𝑡

𝑘

𝑘=1

+ ∑ 𝛽𝑚𝐶𝑚,𝑐𝑡

𝑚

𝑚=1

+ 휀𝑖𝑐𝑡 

휀𝑖𝑐𝑡 = 𝜇𝑖 + ʎ𝑡 + 𝑣𝑖𝑐𝑡 (4.1) 

Where 𝑍𝑖𝑐𝑡 refers to the dependent variable (financial stability) and 𝑍𝑖𝑐𝑡−1 is one period lag of 

financial stability, 𝐶𝑜𝑛𝑐/𝐶𝑜𝑚𝑝𝑖𝑐𝑡 represents the bank concentration or competition variable, 

𝑋𝑠,𝑖𝑐𝑡 is a vector of bank specific variables, 𝑌𝑘,𝑐𝑡 is a vector of industry/institutional, and 𝐶𝑚,𝑐𝑡 

is a vector of country/macroeconomic variables. 휀𝑖𝑐𝑡 is the error term, e 𝜇𝑖 is unobserved 

individual specific effect, ʎ𝑡 is the unobserved time effects, and 𝑣𝑖𝑐𝑡 is the normal stochastic 

disturbance term. The regression model is a two-way error component where 𝜇𝑖 ≈ 𝐼𝐼𝑁(0, 𝜎𝑢
2) 

and 𝑣𝑖𝑐𝑡 ≈ 𝐼𝐼𝑁(0, 𝜎𝑣
2). Subscript 𝑖 denotes ith bank, 𝑐 denotes country and 𝑡 denotes the time 

period. 

To examine the possibility of a non-linear relationship between competition and financial 

stability (Berger et al., 2009), a quadratic term for competition has been included as specified 

in the following model: 

𝑍𝑖𝑐𝑡 = 𝛽0 + 𝐵1𝑍𝑖𝑐𝑡−1 + 𝛽2𝐶𝑜𝑚𝑝𝑖𝑐𝑡 + 𝛽3𝐶𝑜𝑚𝑝𝑖𝑐𝑡
2 + ∑ 𝛽𝑠𝑋𝑠,𝑖𝑐𝑡

𝑠

𝑠=1

+ ∑ 𝛽𝑘𝑌𝑘,𝑐𝑡

𝑘

𝑘=1

+ ∑ 𝛽𝑚𝐶𝑚,𝑐𝑡

𝑚

𝑚=1

+ 휀𝑖𝑐𝑡 

휀𝑖𝑐𝑡 = 𝜇𝑖, + ʎ𝑡, + 𝑣𝑖𝑐𝑡 (4.2) 

Where 𝐶𝑜𝑚𝑝𝑖𝑐𝑡 represents competition variable (Lerner) while 𝐶𝑜𝑚𝑝𝑖𝑐𝑡
2  denotes the quadratic 

term of competition variable (Lerner2). The analogous variables remain the same as specified 

in Equation 4.1 above. Table 4.1 presents the list of variables, definitions and sources.  

The paper employs a two-step system (GMM) as proposed by Blundell and Bond (1998). 

Unlike fixed or random effects models which may be biased and inconsistent, GMM addresses 

problems of endogeneity, unobserved heterogeneity, correlation between the regressors and the 

lagged dependent variable being included as a covariate (Efthyvoulou & Yildirim, 2014). 
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GMM is argued to be effective in controlling for simultaneity bias and reverse causality which 

may exist between the key variables of interest i.e. financial stability, concentration and 

competition. The consistency of system GMM depends on two assumptions: that there is no 

second-order serial correlation, and the validity of instruments used. Two tests are therefore 

carried out: the Arellano-Bond tests of second-order serial autocorrelation of the differenced 

residuals, and the Hansen test for over-identifying restrictions. Equations (4.1) and (4.2) are 

therefore estimated using the two-step system GMM estimator with xtabond2 command 

(Roodman, 2009) with Windmeijer (2005) corrected standard errors, small sample and 

instrument collapse option. 

4.3.2 Financial Stability 

Two risk indicators are used as a proxy to measure financial stability. To start with, Z-Score is 

employed as a measure of bank overall risk. This is because Z-Score combines profitability 

measure (ROA), bank risk denoted by standard deviation of ROA and indicators of bank safety 

and soundness as captured by equity to asset ratio (Liu et al., 2013; Kasman & Kasman, 2015). 

Z-Score is a bank level measure and is used as an inverse proxy of firm’s probability of failure. 

It is computed by the addition of average return on assets and equity over total assets divided 

by standard deviation of return on assets as shown below.  

𝑍𝑖𝑡 =
𝑅𝑂𝐴𝑖𝑡+

𝐸

𝑇𝐴𝑖𝑡

𝜎𝑅𝑂𝐴𝑖𝑡
  (4.3) 

Where 𝑅𝑂𝐴𝑖𝑡 represents return on assets for bank 𝑖 at time 𝑡, 
𝐸

𝑇𝐴𝑖𝑡
 represents average equity to 

total assets of bank 𝑖 at time 𝑡, and 𝜎𝑅𝑂𝐴𝑖𝑡 represents standard deviation of return on assets 

for bank 𝑖 at time 𝑡. A higher Z-Score implies less risk and more stability. 

For robustness purposes, and consistent with Turk-Ariss (2010) and Amidu and Wolfe (2013), 

Risk Adjusted Return on Assets (RAROA) is also employed as a measure of financial stability. 

It is calculated as: 

𝑅𝐴𝑅𝑂𝐴 =
𝑅𝑂𝐴

𝜎𝑅𝑂𝐴
 (4.4) 

Where ROA is the ratio of income before tax over total assets. A higher value of RAROA 

implies more bank stability.  
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4.3.3 Bank Concentration and Competition 

The measures of bank concentration and competition have been used as a proxy for each other 

and various studies have established inconsistent and inconclusive findings depending on the 

measure employed (Beck et al., 2006; Schaeck et al., 2009). This paper simultaneously 

incorporates both structural (market structure conduct) and non-structural (bank conduct) 

measures to establish whether bank concentration and competition are significantly related or 

not. 

4.3.3.1 Bank Concentration 

Three-bank concentration ratio (CR3) and Herfindahl-Hirschman Index (HHI) are employed to 

measure bank concentration. CR3 is a country-level measure that indicates the proportion of 

assets held by the 3 largest banks in a country. The higher the concentration ratio, the higher 

the bank concentration and market power. The challenge with concentration ratio is that it only 

captures the market share of the 3 largest banks and ignores all the other small banks (Bikker 

& Haaf, 2002b). It takes the following form: 

𝐶𝑅3 = ∑ 𝑆𝑖

3

𝑖=1

 (4.5) 

Where 𝐶𝑅3is the 3-bank concentration ratio and 𝑆𝑖 is the market share of the 3 largest banks.  

Unlike CR3 which accounts for the market share held by the 3 largest banks only, HHI is 

calculated by summing the squared market shares of all banks in the market. It therefore ranges 

between zero and one. If HHI is zero or close to zero, the market is perceived to be highly 

competitive, while if HHI is one or close to one, the market is perceived to be oligopolistic, 

and a monopoly if one. HHI is computed using the following formula: 

𝐻𝐻𝐼 = ∑(𝑆𝑖𝑡)2

𝑛

𝑖=1

 (4.6) 

Where 𝑆𝑖𝑡 is the market share of bank i at time t and n is the number of firms in the market. 

According to Bikker and Haaf (2002b), HHI below 0.10 is considered as lowly concentrated, 

HHI between 0.1 and 0.18 is considered as moderately concentrated while HHI above 0.18 is 

considered as highly concentrated.  
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4.3.3.2 Competition 

The conventional Lerner index is used as the non-structural measure to estimate the level of 

bank competition. The Lerner index captures the mark-up of price over the marginal cost and 

estimates the degree of firm’s market power. It is computed as the difference between price 

and marginal cost divided by price as shown below: 

𝐿𝑖𝑖𝑡 =
(𝑃𝑖𝑡 − 𝑀𝐶𝑖𝑡)

𝑃𝑖𝑡
 

(4.7) 

Where 𝑃 is the price of the banking output, 𝑀𝐶 is the marginal cost, 𝑖 and 𝑡 represent specific 

bank at a specific year. The Lerner index takes the values between 0 and 1 where 0 is the 

minimum and 1 is the maximum value. When 𝐿𝑖 = 0, it implies that there is perfect competition 

and when 𝐿𝑖 = 1, it implies there is a monopoly. Thus, as the Lerner index increases (the 

difference between P and MC increases) it implies more pricing power by the respective firm 

and when P=MC, Lerner index = 0, implying that there is no market power (Turk-Ariss, 2010). 

𝑀𝐶𝑖𝑡 is derived using the following translog cost function: 

𝑙𝑛𝐶𝑜𝑠𝑡𝑖𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝑄𝑖𝑡 +
𝛽2

2
𝑙𝑛𝑄𝑖𝑡

2 + ∑ 𝛾𝑘𝑡

3

𝑘=1

𝑙𝑛𝑊𝑘,𝑖𝑡 + ∑ ∅𝑘𝑙𝑛𝑄𝑖𝑡

3

𝑘=1

𝑙𝑛𝑊𝑘,𝑖𝑡

+ ∑ ∑ 𝛿𝑘𝑡𝑙𝑛𝑊𝑘,𝑖𝑡

3

𝑗=1

𝑙𝑛𝑊𝑗,𝑖𝑡

3

𝑘=1

+
1

2
∑ 𝜑𝑘𝑡

3

𝑘=1

𝑙𝑛𝑊2
𝑘,𝑖𝑡 + 𝜔1𝑡𝑟𝑒𝑛𝑑

+
𝜔2

2
𝑡𝑟𝑒𝑛𝑑2 + 𝜔3𝑡𝑟𝑒𝑛𝑑𝑙𝑛𝑄𝑖𝑡 + ∑ ℵ𝑘𝑡

3

𝑘=1

𝑙𝑛𝑊𝑘,𝑖𝑡𝑡𝑟𝑒𝑛𝑑 + +휀𝑖𝑡 

(4.8) 

Where 𝐶𝑜𝑠𝑡 represents bank total cost computed as total expenses for bank 𝑖 at time 𝑡, 𝑄𝑖𝑡 is 

proxy for bank output or total assets, and 𝑊𝑘,𝑖𝑡 represents the three input prices (Berger et al., 

2009; Turk-Ariss, 2010; Liu et al., 2013). 𝑊1, 𝑊2 and 𝑊3 represent the input price of funding 

(computed as interest expenses to total funding/deposits), price of capital (computed as non-

interest expenses to fixed assets) and price of labour (computed as personal expenses to total 

assets) respectively. Equation (4.8) is estimated using maximum likelihood techniques for the 

whole panel of sampled banks within the five countries. The clustered robust standard errors 

by banks are used to estimate the respective test statistics. Lastly, marginal costs 𝑀𝐶𝑖𝑡 is 

estimated by taking the first derivative with respect to output for each bank as follows: 
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𝑀𝐶𝑖𝑡 =
𝐶𝑜𝑠𝑡𝑖𝑡

𝑄𝑖𝑡
[𝛽1 + 𝛽2𝑙𝑛𝑄𝑖𝑡 + ∑ ∅𝑙𝑛𝑊𝑘,𝑖𝑡 +

3

𝑘=1

𝜔3𝑡𝑟𝑒𝑛𝑑] (4.9) 

4.3.4 Control Variables 

Consistent with Turk-Ariss (2010), Fu et al. (2014) and Goetz (2018), a variety of bank specific 

variables are included in the paper. Bank size, measured as natural log of total assets to control 

for bank size effects. A positive relationship of bank size and financial stability implies the 

benefits derived from the economies of scale (Mirzaei et al., 2013). However, in the event of 

explicit or implicit too-big-to-fail government safety net policies to large banks, managers may 

tend to take more risks because of the assured protection (Demirgüç-Kunt & Huizinga, 2013). 

Thus, the relationship between size and stability may be unclear. Loans/Assets, measured as 

the ratio of loans to total assets, indicates the intensive and extensive ability of banks to offer 

loans. Diversification (non-interest income), measured by total non-interest income over total 

assets, where a positive value indicates increased stability. Listed (public banks), measured by 

a dummy variable of 1 if listed, and otherwise 0. Listed banks are assumed to be more stable 

than non-listed banks. Foreign owned banks, measured by a dummy variable of 1 if 50% of the 

shares is owned by foreigners in each year, and otherwise 0. Government owned banks, 

measured by a dummy variable of 1 if 50% of the shares is owned by government, and 

otherwise 0. 

Financial structure variables include: Bank sector development (BSD), measured as the ratio of 

banking sector assets to GDP. BSD refers to the financial resources provided to all the 

economic sectors with the exception of the government sector. A higher ratio is an indicator of 

increased financial deepening, leading to stability of banks (Mirzaei et al., 2013; Goetz, 2018). 

Stock market development (SMD) is measured as the total value of shares traded over average 

market capitalization in the period. A higher ratio implies an efficient capital market where 

banks can get perfect information about companies, thus reducing moral hazard and adverse 

selection risks (Mirzaei et al., 2013). Therefore, a higher ratio connotes more bank stability. 

According to Beck et al. (2006) and IJtsma et al. (2017), country-specific factors have been 

included to capture the macroeconomic developments that might affect the quality of bank 

assets. GDP Growth, measured as a rate of growth of real GDP to capture the development 

level. Inflation rate, measured as a rate of change of GDP deflator. Real interest rate, measured 

as a nominal interest rate minus the rate of inflation, is included to measure banks’ cost of funds 
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which may increase the default rate if interest rates are high, thus affecting bank stability. Table 

4.1 presents the list of variables, definitions and sources. 

Table 4.1: Definition of variables and sources 

Variable Definition Source 

Financial Stability   

Z-score 

Average return on assets and equity over total assets divided by 

standard deviation of return on assets Fitch Connect and author’s computations 

Risk Adjusted Return on Assets 
(RAROA) Return on assets divided by standard deviation of return on assets Fitch Connect and author’s computations 

Bank Concentration / Competition  

Structural Measures    

3-bank Concentration Ratio (CR3) Combined market share in assets of largest 3 banks in the country Fitch Connect and author’s computations 

Herfindahl–Hirschman Index (HHI) Sum of squared market shares in assets of all banks in the country Fitch Connect and author’s computations 

Non-Structural Measure   

Lerner Index (LI) (Price - Marginal cost)/Price (%) Fitch Connect and author’s computations 

Bank Specific Variables   

Capitalisation  Ratio of equity / total assets (%) Fitch Connect  

Loans to assets  Ratio of loans / total assets (%) Fitch Connect  

Bank size  Natural log of total assets Fitch Connect  

Diversification Total non-interest income / gross revenue (%) Fitch Connect  

Listed banks Dummy = 1 if listed, otherwise 0 Central Banks Reports 

Foreign owned banks  Dummy variable of 1 if at least 50% of shares is owned by foreigners Central Banks Reports 

Government owned banks Dummy variable of 1 if at least 50% is owned by government Central Banks Reports 

GFC Crisis Dummy variable of 1 for year 2007–2010 to capture GFC  Author’s computations 

Financial Structure Variables   

Banking sector development  The ratio of banking sector assets / GDP (%) Wold Bank Development Indicator 

Stock market development  The ratio of value of shares traded to market capitalization (%) Wold Bank Development Indicator 

Macroeconomic Variables   

GDP Growth  Rate of DGP growth (%) World Bank Development Indicators 

Inflation rate  Rate of change of GDP deflator (%) World Bank Development Indicators 

Real interest rate Nominal interest rates minus rate of inflation (%) World Bank Development Indicators 

 

4.3.5 Data 

The sample data obtained is for the EAC banking industry. The EAC comprises six countries: 

Kenya, Tanzania, Uganda, Rwanda, Burundi and South Sudan. However, South Sudan is 

excluded from the sample countries due to constraints of data availability, and because it only 

joined the EAC bloc in 2016, thus the sample is five countries. Both micro bank-level and 

macro country-level data is employed. The bank-level data is obtained from the Fitch Connect 

database and country-level data is obtained from World Bank Development Indicators (WDI). 

The data is reported in US dollars and in constant prices for accounting uniformity. Selection 

criteria were applied to identify the banks considered in the study. Firstly, the banks must have 

operated for more than three years for consistency purposes, and the data on the main variables 
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(concentration, competition and stability) must be available. Secondly, for the case of mergers 

and acquisitions, the target and acquiring bank are treated as separate unless unconsolidated 

data for the two banks is not available. Lastly, to reduce aggregation bias, unconsolidated 

financial statements are used since the focus of the study is on bank intermediation.  

The collected data was carefully verified with the respective central banks for each country and 

any missing and suspicious negative or zero values were removed. The final variables were 

winsorized at the 1st and 99th percentiles to control for extreme values and unobservable input 

errors. To mitigate the impact of extreme observations on regression coefficients for Lerner 

index estimation, model variable values falling more than nine standard deviations away from 

the sample mean were deleted. The above procedure yielded a final sample of unbalanced panel 

dataset of 1,805 bank year observations for 149 banks over the period 2001–2018. Table 4.3 

presents descriptive statistics for all the variables employed in the study. The figures appear 

plausible and consistent with other reported previous studies. Table 4.4 presents pairwise 

correlation coefficients and statistical significance for the variables and the magnitude is not 

too high to cause the problem of multicollinearity. 

4.4 Results and Discussion 

4.4.1 Preliminary Results 

Table 4.2 and Figures 4.1 and 4.2 present the mean values of the evolution of financial stability 

and market structure within the EAC banking industry over the period 2001–2018. Financial 

stability is measured by both Z-Score and Risk Adjusted Rate of Return on Assets (RAROA) 

while the market structure is measured using both structural (bank concentration) and non-

structural (competition) measures. Bank concentration is measured by both three-bank 

concentration ratio (CR3) and Herfindahl-Hirschman Index (HHI) while competition is 

measured by the Lerner Index (LI). As can be observed in Figure 4.1, Z-score and RAROA 

have steadily remained constant and stable over the period with the exception of a few 

volatilities. This can be explained by the fact that no major crises or shocks were witnessed 

within the period under observation despite the continuous financial integration and 

liberalization initiatives within the region (EAC, 2011, 2019). While the Z-score remained 

almost constant, bank concentration levels (as shown in Figure 4.2) decreased over the period 

as denoted by CR3 and HHI except from 2015 to 2018 when they started increasing. The 

decrease in bank concentration levels could be explained by the increased relativity of bank 

Stellenbosch University https://scholar.sun.ac.za



84 
 

efficiency, and removal and abolition of trade tariffs which has allowed banks to open up and 

even engage in cross-border banking activities (Kodongo et al., 2015).  

Figure 4.1: Evolution of financial stability 

over the period 2001–2018 

Figure 4.2: Evolution of market structure 

over the period 2001–2018 

  

The EAC comprises developing countries which are characterized by underdeveloped capital 

markets and banks are the main providers of credit to the entire economy, thus attracting entry 

of more banks (Oduor et al., 2017). The Lerner index, which measures the level of competition, 

can be observed (in Figure 4.2) to be decreasing at the beginning of the sample period; then it 

starts to increase again towards the end of the sample period. The Lerner index behaviour could 

suggest a non-linear relationship between financial stability and competition, although it 

remains relatively high which implies low competition levels (Berger et al., 2009).  

Table 4.2: Mean values of financial stability and market structure variables across the 

sample countries 

Country Z-Score RAROA CR3 HHI LI 

Burundi 15.11 2.16 88%  29% 42% 

Kenya 16.41 1.72 37%  7% 28% 

Rwanda 11.57 1.34 66%  20% 30% 

Tanzania 11.23 0.96 49%  11% 24% 

Uganda 16.23 1.92 40%  9% 24% 

Note:  RAROA denotes Risk Adjusted Return on Assets, CR3 – Three-bank concentration ratio, HHI – 

Herfindahl-Hirschman Index and LI – Lerner Index. 

Table 4.2 presents the mean values of the key variables for each country. Kenya has the highest 

Z-score (16.41%) and the lowest concentration ratio (CR3 of 37% and HHI of 7%) within the 

sample, meaning that it is more stable, less risky and more competitive. This could be due to 

the fact that Kenya has the most developed and largest financial system within the EAC region 

and this allows its banking system to be more competitive (Beck et al., 2010). Table 4.3 
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presents the descriptive statistics for bank, industry and country level variables employed in 

the study and Table 4.4 presents the correlational matrix. The correlation among most of the 

variables is statistically significant but the magnitude is not too high to cause the problem of 

multicollinearity. 

Table 4.3: Descriptive statistics for all the variables 

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

VARIABLES N mean SD min max 

Z-Score 1,805 14.57 12.52 -13.82 126.9 

RAROA 1,805 1.554 1.897 -3.717 8.678 

HHI 1,805 0.106 0.0570 0.0546 0.536 

CR3 1,805 0.453 0.137 0.269 1 

Lerner Index (LI) 1,805 0.270 0.273 -3.888 0.723 

Bank size (log TA) 1,805 4.986 1.384 0.333 8.856 

Diversification 1,805 32.30 17.16 -47.55 100 

Capitalisation 1,805 16.61 8.192 4.870 55.39 

Loans to assets ratio 1,805 53.48 15.17 1.804 113.3 

Listed banks 1,805 0.191 0.393 0 1 

Foreign banks 1,805 0.552 0.497 0 1 

Government owned banks 1,805 0.0942 0.292 0 1 

Banking sector development 1,805 18.87 8.327 4.114 34.25 

Stock market development 1,805 3.826 3.033 0.148 14.78 

GFC crisis 1,805 0.211 0.408 0 1 

GDP Growth 1,805 5.745 2.084 -3.900 13.19 

Inflation 1,805 7.908 5.755 -5.036 34.02 

Real interest rate 1,805 8.793 6.397 -9.749 23.00 

Note:  RAROA denotes Risk Adjusted Return on Assets, CR3 – Three-bank concentration ratio, HHI – 

Herfindahl-Hirschman Index and LI – Lerner Index. 
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Table 4.4: Pairwise correlations 

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

 (1) Z-Score 1.000 

 (2) RAROA 0.482*** 1.000 

 (3) CR3 -0.083*** -0.043* 1.000 
 (4) HHII -0.073*** -0.013 0.962*** 1.000 

 (5) Lerner Index (LI) 0.147*** 0.464*** 0.088*** 0.106*** 1.000 

 (6) Bank size 0.016 0.367*** -0.300*** -0.250*** 0.295*** 1.000 
 (7) Capitalisation 0.399*** -0.095*** -0.098*** -0.090*** -0.179*** -0.342*** 1.000 

 (8) Diversification -0.134*** -0.080*** 0.041* 0.041* -0.062*** 0.096*** -0.191*** 1.000 

 (9) Loans to assets 0.055** -0.054** -0.060** -0.064*** -0.007 0.065*** 0.087*** -0.127*** 1.000 
 (10) Listed banks 0.102*** 0.359*** -0.070*** -0.076*** 0.097*** 0.430*** -0.120*** 0.030 0.063*** 

 (11) Foreign banks -0.016 -0.047** -0.051** -0.050** -0.073*** -0.013 -0.011 0.003 -0.215*** 

 (12) Gov’t banks 0.009 -0.039* 0.074*** 0.086*** 0.052** -0.052** 0.099*** -0.033 0.039* 
 (13) Banking Sec Dev 0.133*** 0.075*** -0.429*** -0.357*** 0.029 0.318*** 0.058** 0.073*** 0.294*** 

 (14) Stock Mkt Dev 0.046* 0.079*** -0.240*** -0.230*** 0.083*** 0.146*** -0.037 0.059** 0.186*** 

 (15) GFC crisis -0.039* 0.062*** 0.018 -0.004 0.021 0.027 -0.047** 0.195*** -0.055** 
 (16) GDP Growth -0.111*** -0.004 -0.047** -0.031 -0.008 0.004 -0.059** -0.044* -0.082*** 

 (17) Inflation rate -0.048** 0.023 -0.009 -0.025 -0.032 0.037 -0.032 0.106*** 0.021 

 (18) Real interest rate 0.079*** 0.011 -0.044* -0.004 -0.010 -0.082*** 0.097*** -0.174*** -0.067*** 

 

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

 (10) Listed banks 1.000 

 (11) Foreign banks -0.130*** 1.000 
 (12) Gov’t banks 0.017 -0.358*** 1.000 

 (13) Banking Sec Dev 0.153*** -0.260*** -0.007 1.000 

 (14) Stock Mkt Dev 0.150*** -0.256*** 0.017 0.638*** 1.000 
 (15) GFC crisis 0.012 -0.017 0.010 -0.111*** -0.046** 1.000 

 (16) GDP Growth -0.006 0.116*** 0.039* -0.311*** 0.029 0.039* 1.000 

 (17) Inflation rate -0.011 -0.023 0.011 -0.039* 0.163*** 0.290*** -0.148*** 1.000 
 (18) Real interest rate -0.049** 0.147*** -0.030 -0.103*** -0.382*** -0.330*** 0.102*** -0.889*** 1.000 

Note:  RAROA denotes Risk Adjusted Return on Assets, CR3 – Three-bank concentration ratio and HHI – 

Herfindahl-Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 

4.4.2 Empirical Findings 

Tables 4.5 and 4.6 present the results of the effects and dynamics of bank concentration and 

competition on financial stability. Z-score and RAROA were used as dependent variables and 

proxy measures of financial stability in Tables 4.5 and 4.6 respectively. In each table, measures 

of bank concentration (i.e. CR3 and HHI) and competition (i.e. Lerner index) were employed. 

The rationale for employing both structural and non-structural measures was to test whether 

the measures are significantly related or not. This is important because, as Claessens and 

Laeven (2004) and Bikker (2004) argue, concentration and competition may be poor proxies 

for each other. To account for endogeneity and bidirectional link among the explanatory 

variables, a two-step System GMM was employed. The Arellano-Bond and Hansen/Sargan test 

are reported to confirm the absence of serial autocorrelation in the first-differenced residuals 

and the validity of the instruments used for System GMM specification respectively.  

Table 4.5 shows that bank concentration measures (columns 1 and 2) are positive and 

statistically significant, with Z-scores implying that increased bank concentration leads to more 
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bank stability and less risk. The Lerner index (column 3) is also positive and statistically 

significant, with Z-scores implying that greater competition may undermine overall bank 

stability. The findings thus support traditional bank concentration–stability hypothesis that 

increased concentration may lead to more bank stability. The results are consistent with the 

findings of Turk-Ariss (2010) and Danisman and Demirel (2019) while they contrast the 

findings of Schaeck and Cihák (2014) and Goetz (2018). To explore whether bank 

concentration and competition may be used as a proxy for each other, columns 4 and 5 confirm 

their utility as proxies since they are all positive and significant, and this supports the 

contention of Boyd and De Nicoló (2005).  

Following Berger et al. (2009) and Fu et al. (2014), the quadratic term of the Lerner index in 

column 6 tests whether a non-linear relationship exists between competition and financial 

stability. Since the quadratic term is positive, like the Lerner index, it implies an inverse 

relationship between competition and Z-score which means that greater market power leads to 

more bank stability and reduced risk potential. Instead of the non-linear relationship observed 

by Liu et al. (2013), the results are consistent with the findings of Turk-Ariss (2010). The 

findings also show that size is positively and statistically related with overall bank stability. 

This implies that large banks with a larger asset base are more stable. Capitalisation is 

positively and statistically significant with bank stability, implying that banks with a larger 

capital base are more stable and less risky. The positive findings of high capital adequacy and 

size are consistent with previous studies such as Mirzaei et al. (2013). 

Table 4.6 examines the effect of bank concentration and competition on financial stability using 

RAROA as a proxy for bank stability. Both bank concentration (CR3 and HHI) and competition 

(Lerner index) are positive and statistically significant with bank stability (RAROA). This 

implies that increased concentration and market power leads to more stability and reduces bank 

insolvency risks. The quadratic term of the Lerner index in column 6 is also positive, suggesting 

that greater competition may undermine overall bank stability. Bank size and capitalisation 

have a positive significant relationship with bank stability, implying that large and more 

capitalised banks are more stable. The findings further reveal that listed banks are more stable 

while the GFC, as denoted by a crisis dummy, never affected the EAC banks in a negative 

manner.  
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Table 4.5: Effect of bank concentration and competition on financial stability (Z-score) 

 Dependent variable – Z-Score 

 (1) (2) (3) (4) (5) (6) 

VARIABLES CR3 HHI LI CR3 & LI HHI & LI LI^2 

Lag. of Z-Score 0.162*** 0.161*** 0.146*** 0.129*** 0.129*** 0.140*** 

 (0.052) (0.052) (0.046) (0.044) (0.044) (0.046) 

CR3 0.644***   0.481**   

 (0.237)   (0.235)   

HHI  1.478***   1.071**  

  (0.490)   (0.482)  

Lerner index   1.035*** 0.701*** 0.680*** 1.122*** 

   (0.179) (0.144) (0.144) (0.177) 

Lerner index^2      0.384*** 

      (0.146) 

Bank size  0.146*** 0.148*** 0.116** 0.090** 0.094** 0.105** 

 (0.044) (0.044) (0.047) (0.044) (0.043) (0.046) 

Capitalisation 0.053*** 0.053*** 0.058*** 0.058*** 0.058*** 0.056*** 

 (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) 

Diversification -0.001 -0.001 0.000 -0.000 -0.000 -0.000 

 (0.001) (0.001) (0.002) (0.001) (0.001) (0.002) 

Loans to assets -0.001 -0.001 0.000 -0.000 -0.000 0.001 

 (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 

Listed banks 0.238* 0.237* 0.241** 0.315** 0.310** 0.236** 

 (0.141) (0.140) (0.117) (0.127) (0.127) (0.115) 

Foreign banks 0.041 0.037 -0.036 0.009 0.009 -0.033 

 (0.101) (0.101) (0.101) (0.095) (0.094) (0.101) 

Gov’t banks -0.108 -0.105 -0.204 -0.195 -0.194 -0.206 

 (0.153) (0.156) (0.129) (0.134) (0.136) (0.127) 

Banking Sec Dev 0.005 0.004 0.001 0.005 0.004 0.002 

 (0.006) (0.006) (0.005) (0.005) (0.005) (0.005) 

Stock Mkt Dev 0.003 0.002 0.006 0.005 0.005 0.008 

 (0.012) (0.012) (0.012) (0.010) (0.010) (0.012) 

GFC crisis 0.239*** 0.242*** 0.143* 0.148* 0.203** 0.072 

 (0.082) (0.082) (0.083) (0.081) (0.086) (0.077) 

GDP Growth -0.019* -0.020* -0.018* -0.007 -0.008 -0.019* 

 (0.011) (0.010) (0.010) (0.008) (0.007) (0.010) 

Inflation rate 0.002 -0.003 0.002 0.005 0.002 0.005 

 (0.018) (0.018) (0.015) (0.014) (0.014) (0.015) 

Real interest rate 0.004 -0.001 0.002 0.005 0.001 0.005 

 (0.021) (0.020) (0.017) (0.016) (0.016) (0.017) 

Year Dummy yes yes yes yes yes yes 

       

Observations 1,615 1,615 1,615 1,615 1,615 1,615 

Number of banks 149 149 149 149 149 149 

AR1 P-Values 0.001 0.001 0.000 0.001 0.001 0.001 

AR2 P-Values 0.108 0.111 0.252 0.161 0.160 0.228 

Hansen P-Values 0.151 0.170 0.225 0.234 0.273 0.229 

Note:  CR3 denotes Three-bank concentration ratio, HHI – Herfindahl-Hirschman Index and LI – Lerner index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 
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Table 4.6: Effect of bank concentration and competition on financial stability (RAROA) 

 Dependent variable – Risk Adjusted Return on Assets (RAROA) 

 (1) (2) (3) (4) (5) (6) 

VARIABLES CR3 HHI LI CR3 & LI HHI & LI LI^2 

Lag. of RAROA 0.364*** 0.356*** 0.347*** 0.379*** 0.380*** 0.319*** 

 (0.051) (0.049) (0.074) (0.122) (0.123) (0.110) 

CR3 1.637***   0.931*   

 (0.606)   (0.471)   

HHI  3.457***   2.050*  

  (1.219)   (1.038)  

Lerner index   1.405*** 1.854*** 1.849*** 1.636*** 

   (0.515) (0.452) (0.456) (0.587) 

Lerner index^2      0.997** 

      (0.501) 

Bank size  0.373*** 0.369*** 0.244** 0.198** 0.193** 0.222** 

 (0.098) (0.092) (0.115) (0.095) (0.095) (0.109) 

Capitalisation 0.033** 0.038** 0.025** 0.034** 0.034* 0.021* 

 (0.015) (0.015) (0.012) (0.017) (0.017) (0.011) 

Diversification -0.000 0.003 0.003 -0.001 -0.001 0.001 

 (0.005) (0.005) (0.005) (0.007) (0.008) (0.005) 

Loans to assets -0.007 -0.006 -0.004 -0.004 -0.003 0.002 

 (0.004) (0.004) (0.006) (0.004) (0.004) (0.006) 

Listed banks 0.526 0.543* 0.648** 0.650*** 0.652*** 0.599** 

 (0.331) (0.318) (0.306) (0.237) (0.237) (0.270) 

Foreign banks -0.272 -0.240 -0.173 -0.246* -0.248* -0.181 

 (0.167) (0.161) (0.163) (0.137) (0.138) (0.163) 

Gov’t banks -0.170 -0.230 -0.318 -0.314* -0.313* -0.305 

 (0.244) (0.256) (0.232) (0.184) (0.187) (0.190) 

Banking Sec Dev 0.018* 0.013 0.020** 0.018** 0.016* 0.023** 

 (0.011) (0.010) (0.010) (0.009) (0.009) (0.009) 

Stock Mkt Dev 0.004 0.013 -0.042 0.000 -0.001 -0.054** 

 (0.025) (0.026) (0.027) (0.026) (0.026) (0.025) 

GFC crisis -0.054 0.073 0.701*** 0.937*** 0.519* -0.308 

 (0.236) (0.199) (0.228) (0.246) (0.287) (0.284) 

GDP Growth 0.013 0.014 0.066* 0.037* 0.035 0.079** 

 (0.024) (0.024) (0.036) (0.021) (0.021) (0.032) 

Inflation rate 0.069** 0.070** 0.043* 0.082** 0.077** 0.032 

 (0.033) (0.032) (0.024) (0.033) (0.032) (0.027) 

Real interest rate 0.085** 0.084** 0.042* 0.087** 0.081** 0.028 

 (0.035) (0.034) (0.025) (0.036) (0.035) (0.028) 

Year Dummy yes yes yes yes yes yes 

       

Observations 1,615 1,615 1,615 1,615 1,615 1,615 

Number of banks 149 149 149 149 149 149 

AR1 P-Values 0.000 0.000 0.000 0.000 0.000 0.000 

AR2 P-Values 0.176 0.152 0.212 0.355 0.354 0.115 

Hansen P-Values 0.211 0.200 0.301 0.371 0.335 0.224 

Note:  CR3 denote Three-bank concentration ratio, HHI – Herfindahl-Hirschman Index and LI – Lerner index. 

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 

4.4.3 Robustness Checks 

For further robustness checks, two alternative tests were conducted. First, different measures 

for bank concentration and competition were employed i.e. five-bank concentration ratio (CR5) 

and a separate country-specific bank-level Lerner index. The rationale was mainly to account 
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for the potential differences in technology in each country within the EAC. As observed in 

Table 4.7, the dependent variable in columns 1-4 is Z-score and the findings are positive and 

statistically significant, implying that increased bank concentration and market power leads to 

more bank stability and less probability of default risk. Additionally, column 5-8, which use 

RAROA as the dependent variable, show the same findings. The quadratic Lerner index term 

is positive and statistically significant with bank stability, implying that greater competition 

may undermine the level of bank stability and increase the probability of default risk. Size and 

capitalisation have a positive significant relationship with bank stability, suggesting that large 

and well capitalised banks are more stable and less susceptible to default risk. Furthermore, 

listed banks seem to be more stable and this could be due to the advantages of listed banks 

being able to access capital easily and being under more stringent regulations. Second, 

Lewbel’s (2012, 2018) 2SLS method, which uses heteroscedasticity in the data to generate 

internal instruments as an identification for the endogenous regressors, was employed. The 

results remain consistent with the main findings in the paper4.  

 

 

 

 

 

 

 

 

 

 

 
4 The robustness results with regard to Lewbel (2012, 2018) 2SLS method are reported in Appendices 4A and 4B. 
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Table 4.7: Robustness checks on the effect of bank concentration and competition on 

financial stability (CR5 and country-specific bank-level Lerner index) 

 Dependent Variable – Z-Score  Dependent Variable – RAROA 

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

VARIABLES CR5&LI HHI&LI LI LI^2  CR5&LI HHI&LI LI LI^2 

Lag of Z-Score 0.130*** 0.131*** 0.126*** 0.119***  0.436*** 0.441*** 0.348*** 0.386*** 

 (0.043) (0.047) (0.044) (0.040)  (0.127) (0.126) (0.075) (0.132) 

CR5 0.643**     1.317**    

 (0.277)     (0.563)    

HHI  1.547***     3.177***   

  (0.477)     (1.116)   

Lerner index 0.704*** 0.635*** 0.559*** 0.694***  1.729*** 1.714*** 1.613** 2.017*** 

 (0.136) (0.125) (0.116) (0.135)  (0.440) (0.436) (0.619) (0.393) 

Lerner index^2    0.196**     1.091*** 

    (0.092)     (0.258) 

Bank size  0.101** 0.109** 0.131*** 0.100**  0.240** 0.239** 0.264** 0.219** 

 (0.046) (0.044) (0.042) (0.044)  (0.093) (0.092) (0.121) (0.103) 

Capitalisation 0.057*** 0.057*** 0.057*** 0.057***  0.033** 0.034** 0.027** 0.006 

 (0.004) (0.004) (0.004) (0.004)  (0.015) (0.016) (0.012) (0.015) 

Diversification -0.000 -0.000 -0.001 -0.000  0.000 0.001 0.005 -0.007 

 (0.001) (0.001) (0.001) (0.001)  (0.008) (0.008) (0.005) (0.007) 

Loans to assets 0.000 -0.000 -0.000 0.000  -0.004 -0.003 -0.004 -0.005 

 (0.001) (0.002) (0.002) (0.002)  (0.004) (0.004) (0.006) (0.003) 

Listed banks 0.272* 0.272** 0.242* 0.274**  0.531** 0.522** 0.590* 0.471** 

 (0.140) (0.135) (0.132) (0.130)  (0.223) (0.221) (0.305) (0.224) 

Foreign banks -0.032 -0.001 -0.038 0.008  -0.222* -0.224* -0.200 -0.117 

 (0.093) (0.094) (0.096) (0.099)  (0.129) (0.129) (0.165) (0.121) 

Gov’t banks -0.208 -0.176 -0.177 -0.175  -0.332* -0.318* -0.409* -0.351* 

 (0.148) (0.147) (0.148) (0.160)  (0.177) (0.179) (0.236) (0.190) 

Banking Sec Dev 0.005 0.005 0.001 0.000  0.022** 0.019** 0.019* 0.016** 

 (0.005) (0.005) (0.005) (0.005)  (0.009) (0.009) (0.010) (0.007) 

Stock Mkt Dev 0.015 0.008 0.012 0.009  0.009 0.006 -0.033 0.007 

 (0.010) (0.010) (0.011) (0.010)  (0.027) (0.026) (0.027) (0.022) 

GFC crisis 0.177* 0.227*** 0.155** 0.094  0.968*** 0.511* 0.577*** 0.914*** 

 (0.091) (0.086) (0.071) (0.086)  (0.246) (0.286) (0.187) (0.229) 

GDP Growth -0.016** -0.013* -0.023*** -0.021**  0.014 0.019 0.054 -0.005 

 (0.008) (0.008) (0.008) (0.009)  (0.019) (0.019) (0.037) (0.018) 

Inflation rate 0.015 0.005 0.004 0.008  0.093*** 0.084*** 0.052** 0.089*** 

 (0.014) (0.014) (0.014) (0.015)  (0.033) (0.031) (0.024) (0.028) 

Real interest rate 0.018 0.006 0.006 0.009  0.100*** 0.090*** 0.056** 0.097*** 

 (0.016) (0.016) (0.016) (0.016)  (0.037) (0.034) (0.024) (0.030) 

Year Dummy yes yes yes yes  yes yes yes yes 

          

Observations 1,615 1,615 1,615 1,615  1,615 1,615 1,615 1,615 

Number of banks 149 149 149 149  149 149 149 149 

AR1 P-Values 0.001 0.001 0.001 0.001  0.000 0.000 0.000 0.000 

AR2 P-Values 0.189 0.170 0.185 0.196  0.330 0.304 0.288 0.256 

Hansen P-Values 0.208 0.242 0.323 0.230  0.238 0.228 0.297 0.293 

Note:  RAROA denotes Risk Adjusted Return on Assets, CR5 – Five-bank concentration ratio, HHI – 

Herfindahl-Hirschman Index and LI – Lerner index. 

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 
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4.5 Conclusion 

Owing to the mixed and inconclusive findings in the literature on the effects of market 

structure, this paper examined bank concentration, competition and financial stability nexus 

across five emerging countries within the EAC (Kenya, Tanzania, Uganda, Rwanda and 

Burundi) to provide some conclusion on the debate. EAC countries are currently involved with 

financial integration initiatives geared towards a more consolidated financial system in the 

region. The expansion of financial systems and presence of regional banks within the EAC 

have increased the level of interconnectedness among the partner countries. The stability of 

these financial systems is critical because any shock within one system can catapult tremendous 

effects to the entire EAC region. Using a two-step system GMM, a sample of 149 banks from 

2001–2018 was employed, generating an unbalanced panel dataset of 1,805 bank year 

observations. Financial stability was measured using Z-scores and Risk Adjusted Return on 

Assets (RAROA) while bank concentration was measured using three-bank concentration ratio 

and Herfindahl-Hirschman Index (HHI). Competition was measured using the Lerner index, 

thus the study provides both structural and non-structural measures of market structure.  

The findings show that bank concentration has a positive significant relationship with financial 

stability, implying that more concentration leads to more stability and a reduced probability of 

default risk. Lerner index (inverse measure of competition) is observed to have a positive 

significant relationship with financial stability, suggesting that greater competition impedes 

stability and increases the probability of default risk. The quadratic term for the Lerner index 

shows a positive significant relationship between market power and financial stability, 

suggesting that a non-linear relationship does not exist within the EAC. The findings are robust 

even with the use of bank, industry and macroeconomic variables. The positive significant 

effect of size and capitalization with financial stability implies that large and well capitalised 

banks are stable and less risky. Listed banks also appear to be more stable and this could be 

due to the ease of access to capital by listed banks and strict regulatory controls. Using the 

crisis dummy variable for the GFC in 2007–2009, the findings suggest that EAC banks were 

never affected by the crisis. In summary, the findings support the concentration–stability view 

that greater concentration and less competition increases stability of the financial system within 

the EAC. 

The findings of this paper offer some important policy implications to policy makers. Firstly, 

a trade-off between bank concentration and competition should be maintained while evaluating 

financial stability as it is observed that greater concentration leads to more stability, and yet, 
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large banks can still exercise market power and collude to charge higher interest rates. 

Secondly, capital adequacy and regulatory frameworks should be strengthened because 

capitalised banks appear to be more stable. Thirdly, banks should be encouraged to list on 

capital markets as this enhances their capital access options with more regulatory conditions. 

Lastly, mergers and acquisitions of small and medium banks should be encouraged so as to 

realize a more consolidated financial system within the EAC. This will not only increase the 

stability of banks through size effects, but it will also open the sector to more cross-border 

banking operations which will accelerate the realization of a common monetary union which 

is one of the main EAC goals.  
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Appendices  

Appendix 4A: Robustness Check – Z-score 

 Dependent variable – Z-Score 

 (1) (2) (3) (4) (5) (6) 

VARIABLES CR3 HHI LI CR3 & LI HHI & LI LI^2 

Lag. of Z-Score 0.818*** 0.818*** 0.799*** 0.797*** 0.798*** 0.791*** 

 (0.014) (0.014) (0.015) (0.015) (0.015) (0.016) 

CR3 0.305**   0.263**   

 (0.121)   (0.121)   

HHI  0.652**   0.557**  

  (0.261)   (0.262)  

Lerner index   0.300*** 0.287*** 0.277*** 0.385*** 

   (0.072) (0.072) (0.072) (0.088) 

Lerner index^2      0.183** 

      (0.085) 

Bank size  0.066*** 0.065*** 0.039*** 0.045*** 0.045*** 0.032** 

 (0.012) (0.012) (0.012) (0.013) (0.013) (0.013) 

Capitalisation 0.015*** 0.015*** 0.015*** 0.016*** 0.016*** 0.015*** 

 (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 

Diversification -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

Loans to assets -0.000 -0.000 0.000 -0.000 0.000 0.001 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

Listed banks 0.042 0.043 0.063** 0.061* 0.061* 0.064** 

 (0.032) (0.032) (0.032) (0.032) (0.032) (0.032) 

Foreign banks -0.014 -0.013 -0.011 -0.007 -0.007 -0.006 

 (0.026) (0.026) (0.025) (0.025) (0.025) (0.025) 

Gov’t banks -0.111*** -0.111*** -0.116*** -0.121*** -0.121*** -0.115*** 

 (0.040) (0.040) (0.040) (0.040) (0.040) (0.040) 

Banking Sec Dev 0.003 0.002 0.001 0.003 0.003 0.002 

 (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 

Stock Mkt Dev -0.005 -0.005 -0.005 -0.004 -0.004 -0.004 

 (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) 

GFC crisis -0.198 -0.197 0.053 -0.134 -0.133 0.041 

 (0.480) (0.480) (0.467) (0.475) (0.475) (0.466) 

GDP Growth 0.005 0.005 0.004 0.006 0.006 0.004 

 (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) 

Inflation rate 0.006 0.004 0.004 0.007 0.006 0.005 

 (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) 

Real interest rate 0.005 0.003 0.001 0.005 0.004 0.003 

 (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) 

Year Dummy yes yes yes yes yes yes 

       

Observations 1,615 1,615 1,615 1,615 1,615 1,615 

R-squared 0.742 0.742 0.747 0.748 0.748 0.749 

Cragg_Donald_F_stat 172.2 193.4 63.68 33.47 33.56 13.93 

Note:  CR3 denotes Three-bank concentration ratio, HHI – Herfindahl-Hirschman Index and LI – Lerner index. 

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 
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Appendix 4B: Robustness Check – CR5 and Country-Specific Bank-Level Lerner Index 

 Dependent Variable – Z-Score 

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

VARIABLES CR5&LI HHI&LI LI LI^2 

Lag. of Z-Score 0.796*** 0.798*** 0.799*** 0.788*** 

 (0.015) (0.015) (0.015) (0.016) 

CR3 0.380***    

 (0.119)    

HHI  0.760***   

  (0.257)   

Lerner index 0.319*** 0.297*** 0.326*** 0.474*** 

 (0.077) (0.077) (0.081) (0.090) 

Lerner index^2    0.224*** 

    (0.086) 

Bank size  0.052*** 0.052*** 0.045*** 0.036*** 

 (0.012) (0.012) (0.012) (0.012) 

Capitalisation 0.015*** 0.015*** 0.015*** 0.014*** 

 (0.002) (0.002) (0.002) (0.002) 

Diversification -0.001 -0.001 -0.001 -0.001 

 (0.001) (0.001) (0.001) (0.001) 

Loans to assets -0.000 -0.000 0.000 0.000 

 (0.001) (0.001) (0.001) (0.001) 

Listed banks 0.040 0.042 0.043 0.034 

 (0.032) (0.032) (0.032) (0.032) 

Foreign banks -0.013 -0.012 -0.018 -0.016 

 (0.025) (0.025) (0.025) (0.025) 

Gov’t banks -0.131*** -0.126*** -0.120*** -0.122*** 

 (0.040) (0.040) (0.040) (0.040) 

Banking Sec Dev 0.004 0.003 0.001 0.002 

 (0.003) (0.003) (0.003) (0.003) 

Stock Mkt Dev -0.001 -0.002 -0.004 -0.002 

 (0.009) (0.009) (0.009) (0.009) 

GFC crisis -0.235 -0.177 0.080 0.087 

 (0.478) (0.475) (0.469) (0.470) 

GDP Growth 0.002 0.003 -0.000 -0.003 

 (0.007) (0.007) (0.007) (0.007) 

Inflation rate 0.011** 0.008 0.006 0.009* 

 (0.005) (0.005) (0.005) (0.005) 

Real interest rate 0.010* 0.006 0.004 0.008 

 (0.006) (0.005) (0.005) (0.005) 

Year Dummy yes yes yes yes 

     

Observations 1,615 1,615 1,615 1,615 

R-squared 0.747 0.747 0.746 0.745 

Cragg_Donald_F_stat 27.56 27.79 47.91 13.54 

Note:  CR3 denotes Three-bank concentration ratio, HHI – Herfindahl-Hirschman Index and LI – Lerner index. 

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 
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CHAPTER 5 

WHAT DRIVES FINANCIAL STABILITY? THE NEXUS BETWEEN 

MARKET POWER AND BANK EFFICIENCY5 

5.1 Introduction 

The banking sector plays a critical role in the efficient allocation and distribution of resources 

in an economy to spur economic growth and development. The efficiency of banks have far-

reaching implications on financial stability, productivity and consumer welfare (Casu & 

Girardone, 2009). To enhance stability, efficiency and competitiveness of the financial sector, 

various reforms such as price liberalization, promotion of competition and deregulation of 

interest rates have been adopted by policy makers in various parts of the world over the last 

few decades (Turk-Ariss, 2010; Schaeck & Cihák, 2014; Oduor et al., 2017; Danisman & 

Demirel, 2019). In the East African Community (EAC), various significant reforms, financial 

innovativeness and financial deepening initiatives have been pursued since the 1990s and a 

robust growth of banks has been witnessed (Christensen, 2014; Kouki & Al-Nasser, 2017). 

Despite the initiatives geared to increase the level of competition, the banking sector remain 

heavily concentrated and a few banks dominate the market leading to extremely low 

competition (Montfort et al., 2013; Bending et al., 2015). 

A heated debate continues to rise globally over the years on the implications of increased bank 

market power, efficiency, performance and overall financial stability. However, the empirical 

literature shows that no consensus has yet been reached and different studies present mixed 

and inconclusive findings (Allen & Gale, 2004; Mirzaei et al., 2013; Schaeck & Cihák, 2014; 

Fu et al., 2014; Goetz, 2018; González et al., 2019). For instance, Beck et al. (2006), Turk-

Ariss (2010), Vives (2010) and Ben Ali et al. (2018) found that more concentrated banks are 

more stable and profitable than less concentrated banks. In contrast, studies by Boyd et al. 

(2006), Uhde and Heimeshoff (2009) and Goetz (2018) found that bank concentration can lead 

to more instability because of increased systemic risk brought about by big banks with their 

risk-taking behaviour when issuing credit and also the ability to charge high lending rates since 

they control the market. Berger and Hannan (1998) found that banks that face less competition 

 
5 An updated article based on this chapter, “What Drives Financial Stability? The Nexus between Market Power 

and Bank Efficiency within the East African Community’’ is under review by the Journal of Chinese Economic 

and Business Studies, Taylor and Francis Publishers. 
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can exercise monopoly powers to charge high prices above marginal costs and tend to be less 

efficient than banks in a more competitive environment. Their study further found that the 

efforts of managers working in banks with greater market power are slower to maximize 

operational efficiency. 

While the empirical literature on market power, efficiency and stability is vast, most of the 

studies have been conducted in the context of developed economies (Beck et al., 2006; Fu et 

al., 2014; Schaeck & Cihák, 2014; Goetz, 2018; Danisman & Demirel, 2019). Other studies 

have taken a different direction to examine whether bank efficiency influences the degree of 

bank concentration (Casu & Girardone, 2009). In the context of developing economies, a 

handful of studies have been conducted to investigate the link between market power, 

efficiency and stability (Amidu & Wolfe, 2013; Alhassan & Ohene-Asare, 2016; Ben Ali et 

al., 2018). However, there is a dearth of studies on the linkages between bank concentration, 

efficiency and financial stability in the EAC. This study extends the literature by examining 

the joint effect of market power and different types of bank efficiency on financial stability 

within the EAC. Furthermore, EAC countries are developing economies characterized by 

underdeveloped capital markets where banks are the main source of credit to the economy and 

any systemic bank failures might render serious consequences to the entire region.  

The paper contributes to the literature in several ways. Firstly, despite the extensive literature 

on financial stability (Berger et al., 2009; Beck et al., 2013; Goetz, 2018) there is as yet no 

systematic and comprehensive study on whether the joint effect between market power and 

different types of efficiency enhances or impedes financial stability. This is the first paper to 

examine the joint impact of bank concentration, competition and different types of efficiency 

on financial stability. Unlike previous studies which have employed efficiency in a more 

generic manner, in this study efficiency is decomposed into technical efficiency (how input 

resources are efficiently transformed into outputs, pure technical efficiency (managerial 

efficiency of bank managers), scale efficiency (optimal efficiency of operations), cost 

efficiency (efficiency in cost minimization), and revenue efficiency (efficiency in revenue 

maximization).  

Secondly, limited studies have empirically tested market power using both structural and non-

structural measures of bank concentration and competition in a particular study while exploring 

the effects of bank efficiency and financial stability despite the available mixed findings 

(Schaeck et al., 2009; Turk-Ariss, 2010; Fu et al., 2014). Therefore, this study employs both 
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structural and non-structural measures of bank concentration and competition to establish the 

linkages with bank efficiency and financial stability.  

Lastly, in spite of the existing ambiguous theoretical prediction and empirical evidence 

globally, there is no empirical evidence in the EAC testing the relationship between market 

power, efficiency and financial stability as to the best of our knowledge. The empirical findings 

of this study shed some light on the ambiguous theoretical predictions of market power (Beck 

et al., 2006; Zigraiova & Havranek, 2016; Goetz, 2018). 

Empirical findings reveal that the joint effect of market power and bank efficiency is critical 

for financial stability and the effect is dependent on the specific type of efficiency being 

explored. Increased market power is observed to have a direct positive effect on bank stability, 

thus lending support to the concentration–stability hypothesis. With respect to bank efficiency, 

cost and revenue efficiency have a positive significant effect with bank stability while the effect 

of technical efficiency, pure technical efficiency and scale efficiency is insignificant. Overall, 

concentrated banks with higher cost and revenue efficiency are more stable than inefficient 

banks, thus supporting the efficiency–stability hypothesis. 

The rest of the paper is organised as follows. Section 5.2 presents a review of the theoretical 

and empirical literature while section 5.3 presents econometric model specification and 

variable definitions. Section 5.4 presents the analysis of results and findings and lastly Section 

5.5 presents conclusions and policy implications. 

5.2 Literature Review 

Two competing views, i.e. the traditional concentration–stability and concentration–fragility 

view, have been postulated to explain the relationship between market power and financial 

stability. The traditional concentration–stability view argues that banks with more market 

power can withstand shocks and decrease risk-taking behaviour since they can earn higher 

profits through monopoly rents. Keeley (1990) observed that increased competition erodes 

monopoly rents leading to more risk taking, which led to bank failures in the US in the 1980s. 

Allen and Gale (2004) and Beck et al. (2006) found concentrated banks to be more stable and 

less vulnerable to crises. The concentration–fragility view argues that concentrated banks with 

market power may charge higher interest rates, thus breeding moral hazard and adverse 

selection problems which increases the probability of default on loan repayments (Boyd & De 

Nicoló, 2005). 

Stellenbosch University https://scholar.sun.ac.za



104 
 

The relationship between efficiency and bank stability is explored using two main theories: the 

bad management theory and the moral hazard theory. According to Berger and DeYoung 

(1997) and Williams (2004), the bad management theory explains that lower efficiency 

increases costs in banks when they do not monitor credit and control expenses effectively. As 

a result, credit, operational, market and reputational problems increase the level of bank risks. 

The moral hazard theory is observed with managers who take higher risks due to information 

asymmetry and agency problems on inefficient banks thus affecting bank stability (Jeitschko 

& Jeung, 2005).  

The empirical literature provides mixed and inclusive findings on the effects of bank 

concentration/competition on financial stability (Uhde & Heimeshoff, 2009; Vives, 2019; 

Shim, 2019) and efficiency (Casu & Girardone, 2006; Turk-Ariss, 2010; Williams, 2012; 

Kumar, 2018; González et al., 2019). However, extremely few studies have explored the joint 

effects of market power and different types of bank efficiency on financial stability. Fiordelisi 

et al. (2012) applied the Granger causality test among competition, efficiency and risks using 

a sample of investment banks in 10 large developed countries over the period 2000–2008. Their 

findings support the concentration–fragility view that investment banks were more stable under 

competitive conditions. Similarly, Kasman and Carvallo (2014) observed that greater 

competition leads to higher financial stability and banks with higher efficiency had greater 

competition in 15 Latin American countries over the period 2001–2008.  

Schaeck and Cihák (2014) looked at 3,325 European banks over the period 1995–2005: they 

explored the interrelationship between competition, efficiency and stability and found that 

greater competition leads to more stability. Using the Boone [2008] indicator as a measure of 

competition, they also found that efficiency acts a conduit through which competition affects 

stability. However Tan and Floros (2018) carried out a study of Chinese banks and found that 

greater competition decreases credit and insolvency risks while higher efficiency increases 

credit and insolvency risks. Phan et al. (2019) explored the Chinese banking industry and 

support the concentration–stability view that increased competition may lead to more 

instability, while they found an insignificant relationship between cost efficiency and stability. 

While the effect of bank concentration, competition and efficiency on financial stability is 

significant according to the concentration–stability/fragility and efficiency–stability/fragility 

views, most of these theories have been tested in developed economies (Fiordelisi et al., 2012; 

Schaeck & Cihák, 2014). A few studies testing these theories have been explored in developing 

economies (Turk-Ariss, 2010; Tan & Anchor, 2017) and especially in Africa (Alhassan & 
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Ohene-Asare, 2016; Oduor et al., 2017; Akande, 2018). In the EAC, these theories have not 

been tested, hence the findings are important for policy implications and regulatory 

frameworks, especially during this period of regional financial integration. Despite the 

extensive literature on financial stability (Berger et al., 2009; Beck et al., 2013; Goetz, 2018), 

there is as yet no systematic and comprehensive study on whether the joint effect between 

market power and different types of efficiency enhances or impedes financial stability. 

5.3 Methodology 

5.3.1 Econometric Model Specification 

Consistent with Efthyvoulou and Yildirim (2014), Luo et al. (2016) and González et al. (2019), 

a dynamic panel econometric procedure was employed to explore the joint effect of market 

power and bank efficiency on financial stability. The basic regression model is specified as 

follows:  

𝛿𝑖𝑐𝑡 = 𝛽0 + 𝛾𝛿𝑖𝑐𝑡−1 + 𝛽1∅𝑖𝑐𝑡 + 𝛽2𝜗𝑖𝑐𝑡 + 휀𝑖𝑐𝑡 (5.1) 

Where 𝛿𝑖𝑐𝑡 refers to financial stability measured by Z-score or Risk Adjusted Return on Assets 

(RAROA), 𝛿𝑖𝑐𝑡−1 denotes one period lag of financial stability, ∅𝑖𝑐𝑡 denotes market power 

measured by structural or non-structural measures, 𝜗𝑖𝑐𝑡 denotes bank efficiency type i.e. 

technical, pure technical, scale, cost or revenue efficiency. A coefficient combination of 𝛽1>0 

and 𝛽2>0 implies that banks with higher market power and efficiency are more stable, 𝛽1>0 

and 𝛽2 ≤ 0 implies that banks with higher market power and lower efficiency are more stable, 

while 𝛽1 ≤ 0 and 𝛽2>0 imply that banks with lower market power but with a higher efficiency 

are more stable. 

Consistent with Mirzaei et al. (2013) and IJtsma et al. (2017), model (5.1) is augmented by 

including bank-specific, financial structure and country-level variables which are deemed 

comprehensive in explaining the behaviour of financial stability. The expanded general 

regression model is as follows: 

𝛿𝑖𝑐𝑡 = 𝛽0 + 𝛾𝛿𝑖𝑐𝑡−1 + 𝛽1∅𝑖𝑐𝑡 + 𝛽2𝜗𝑖𝑐𝑡 + 𝛽3𝜑𝑖𝑐𝑡+𝛽4𝜔𝑐𝑡 + 𝛽5ℵ𝑐𝑡 + 𝜇𝑖𝑐𝑡 + 휀𝑖𝑐𝑡 

휀𝑖𝑐𝑡 =  𝜇𝑖, + ʎ𝑖, + 𝑣𝑖𝑐𝑡 
(5.2) 

Where 𝜑𝑖𝑐𝑡 denotes bank-specific variables, 𝜔𝑖𝑐𝑡 denotes financial structure variables, and ℵ𝑖𝑐𝑡 

denotes country-specific variables. 휀𝑖𝑐𝑡 is the error term, 𝜇𝑖 represents the specific unobserved 

individual effects, ʎ𝑖 represents the unobserved time effects and 𝑣𝑖𝑐𝑡 is the normal stochastic 
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disturbance term. The regression model is a two-way error component where 𝜇𝑖 ≈ 𝐼𝐼𝑁(0, 𝜎𝑢
2) 

and 𝑣𝑖𝑐𝑡 ≈ 𝐼𝐼𝑁(0, 𝜎𝑣
2). Subscript 𝑖 denotes individual bank, 𝑐 denotes specific country and 𝑡 

denotes the time period.  

A two-step system GMM was employed in the study due to the nature of explanatory variables 

which may not be exogenously determined (Blundell & Bond, 1998). This is because problems 

of endogeneity, unobserved heterogeneity, autocorrelation and financial stability persistence 

over time may not be solved by fixed or random effects model. However, the consistency of 

system GMM is dependent on two assumptions: (1) absence of second-order serial 

autocorrelation, and (2) the validity of instruments used. Therefore, equation (5.2) was 

estimated using xtabond2 command (Roodman, 2009) with Windmeijer (2005) corrected 

standard errors, small sample and instrument collapse option.  

5.3.2 Financial Stability 

Consistent with Turk-Ariss (2010) and Shim (2019), financial stability was measured using Z-

score and Risk Adjusted Return on Assets (RAROA). Z-score is an overall measure of bank 

stability with respect to distance from insolvency, computed as follows:  

𝑍𝑖𝑡 =
𝑅𝑂𝐴𝑖𝑡 + 𝐸 𝑇𝐴𝑖𝑡⁄

𝜎𝑅𝑂𝐴𝑖𝑡
 (5.3) 

Where 𝑅𝑂𝐴𝑖𝑡 is the return on assets for bank 𝑖 at time 𝑡, 𝐸 𝑇𝐴𝑖𝑡⁄  denotes equity to assets ratio 

for bank 𝑖 at time 𝑡, and 𝜎𝑅𝑂𝐴𝑖𝑡 denotes the standard deviation for ROA for bank 𝑖 at time 𝑡. 

The Z-score increases with profitability and solvency and decreases as the standard deviation 

of ROA increases. A higher Z-score implies more stability and less probability of default risk.  

RAROA is also used for robustness purposes (Amidu & Wolfe, 2013) and is computed as 

follows: 

𝑅𝐴𝑅𝑂𝐴 =
𝑅𝑂𝐴

𝜎𝑅𝑂𝐴
 (5.4) 

Where 𝑅𝑂𝐴 denotes returns on total assets before interest taxes. A higher value of RAROA 

implies more bank stability and less probability of default risk. 

5.3.3 Market Power 

Due to the mixed and inconclusive findings which have been established by existing studies 

when they used different measures of market power (Bikker & Haaf, 2002; Claessens & 

Laeven, 2004; Schaeck et al., 2009; Khan et al., 2017), this study employed both structural 
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(concentration) and non-structural (competition) measures. Structural measures have been 

argued to possess the ability of capturing structural features in a market. According to Bikker 

et al. (2012), the structural measures – that is, concentration ratio and HHI – can only hold 

under the Structure Conduct and Performance (SCP) hypothesis, especially when the banks are 

uncompetitive and exhibiting tacit collusion behaviour to make higher profits. However, the 

SCP hypothesis is critiqued under extreme conditions of efficiency where there is a positive 

relationship between concentration and profitability, thus leading to Efficient Structure 

Hypothesis (ESH) (Berger, 1995). As a way of capturing the competitive behaviour, the non-

structural measures have been introduced under the New Empirical Industrial Organization 

(NEIO) approaches in understanding the market structure behaviour (Shaffer, 1993). 

5.3.3.1 Structural Measures 

The three-bank concentration ratio (CR3) and Herfindahl Hirschman Index (HHI) are 

employed in this study. CR3 is a country-level measure which indicates the market share held 

by the three largest banks while ignoring the market share of the other smaller banks. A higher 

CR3 indicates high bank concentration and market power. It takes the following form:  

𝐶𝑅3 = ∑ 𝑆𝑖

3

𝑖=1

 (5.5) 

Where 𝑆𝑖 is the market share held by the three largest banks. Unlike CR3, HHI accounts for all 

the banks by computing the sum of squared market share held by each bank. It ranges between 

0 and 1: if HHI is 0 or close to 0, the market is extremely competitive while if the HHI close 

to 1, the market is perceived to be oligopolistic and a monopoly if HHI is 1. It is computed as 

follows: 

𝐻𝐻𝐼 = ∑(𝑆𝑖𝑡)2

𝑛

𝑖=1

 
(5.6) 

Where 𝑆𝑖𝑡 is the market share of bank 𝑖 at time 𝑡 and 𝑛 refers to the number of banks in the 

market. According to Bikker and Haaf (2002), if HHI < 0.10 the market is perceived to be 

competitive, if HHI is between 0.10-0.18, the market is moderately concentrated and if HHI > 

0.18, the market is highly concentrated.  
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5.3.3.2 Non-Structural Measure 

The non-structural measure employed in this study as a proxy measure of competition is the 

Lerner index, which is defined as the difference between bank’s price minus marginal cost 

divided by price as follows:  

𝐿𝑖𝑖𝑡 =
(𝑃𝑖𝑡 − 𝑀𝐶𝑖𝑡)

𝑃𝑖𝑡
 

(5.7) 

Where 𝑃𝑖𝑡 refers to bank price measured as total revenue over total output/assets, and 𝑀𝐶𝑖𝑡 

refers to bank’s marginal cost. The index ranges between a minimum of 0 and a maximum of 

1, with higher values indicating greater market power and less competition. Lerner index 

measures the market power into which a bank can set prices above its marginal cost (Shaffer 

& Spierdijk, 2020). Consistent with Anginer et al. (2014) and Spierdijk and Zaourasa (2018), 

𝑀𝐶𝑖𝑡 is derived using the following translog cost function with a single output:  

𝑙𝑛𝐶𝑜𝑠𝑡𝑖𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝑄𝑖𝑡 +
𝛽2

2
𝑙𝑛𝑄𝑖𝑡

2 + ∑ 𝛾𝑘𝑡

3

𝑘=1

𝑙𝑛𝑊𝑘,𝑖𝑡 + ∑ ∅𝑘𝑙𝑛𝑄𝑖𝑡

3

𝑘=1

𝑙𝑛𝑊𝑘,𝑖𝑡

+ ∑ ∑ 𝛿𝑘𝑡𝑙𝑛𝑊𝑘,𝑖𝑡

3

𝑗=1

𝑙𝑛𝑊𝑗,𝑖𝑡

3

𝑘=1

+
1

2
∑ 𝜑𝑘𝑡

3

𝑘=1

𝑙𝑛𝑊2
𝑘,𝑖𝑡 + 𝜔1𝑡𝑟𝑒𝑛𝑑

+
𝜔2

2
𝑡𝑟𝑒𝑛𝑑2 + 𝜔3𝑡𝑟𝑒𝑛𝑑𝑙𝑛𝑄𝑖𝑡 + ∑ ℵ𝑘𝑡

3

𝑘=1

𝑙𝑛𝑊𝑘,𝑖𝑡𝑡𝑟𝑒𝑛𝑑 + +휀𝑖𝑡 

(5.8) 

Where 𝐶𝑜𝑠𝑡𝑖𝑡 represents bank’s total cost computed as the sum of total interest expenses and 

total non-interest expenses, 𝑄𝑖𝑡 denotes bank’s total output/assets, 𝑊𝑘,𝑖𝑡 represents three input 

prices, 𝑊1, 𝑊2 and 𝑊3, denoting input price of funding measured as interest expenses to total 

funding/deposits, price of capital measured as other non-interest expenses to fixed assets and 

price of labour measured as personnel expenses to total assets respectively. To ensure that the 

estimated translog cost function is plausible, standard restrictions of linear homogeneity on 

input prices and symmetry of the second order parameters are ensured. 𝑀𝐶𝑖𝑡 is therefore 

derived by taking the partial derivative of the translog function with respect to bank’s output 

as follows:  

𝑀𝐶𝑖𝑡 =
𝐶𝑜𝑠𝑡𝑖𝑡

𝑄𝑖𝑡
[𝛽1 + 𝛽2𝑙𝑛𝑄𝑖𝑡 + ∑ ∅𝑙𝑛𝑊𝑘,𝑖𝑡 +

3

𝑘=1

𝜔3𝑡𝑟𝑒𝑛𝑑] (5.9) 
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5.3.4 Bank Efficiency 

There are two main approaches widely used to estimate bank efficiency: Data Envelopment 

Analysis (DEA) and Stochastic Frontier Analysis (SFA). DEA is a non-parametric measure 

and is argued to work well with small sample sizes while utilizing multiple inputs and outputs 

unlike SFA (Casu & Girardone, 2006; Tan & Floros, 2018). SFA is a parametric measure and 

is praised to work well in emerging and developing economies where measurement errors and 

uncertainties of economic environment are likely to prevail (Huang et al., 2018; Otero et al., 

2020). For robustness purposes, this study employed both DEA and SFA in estimating bank 

efficiency. This study decomposed bank efficiency into technical, pure technical, scale, cost 

and revenue efficiency. In particular; technical, pure technical and scale efficiency were 

measured using DEA while cost and revenue efficiency were measured using SFA.  

DEA is a non-parametric approach that was first developed by Farrell (1957) and later 

advanced by Charnes, Cooper, and Rhodes (1978) by including multiple input and output 

variables and it is referred to as the DEA CCR model. The CCR model measures the technical 

efficiency (TE) of DMUs by obtaining the maximum ratio of weighted outputs to weighted 

inputs. The CCR model suggests that the fewer the inputs used to produce the outputs, the 

higher the efficiency scores of production, hence assuming Constant Returns to Scale (CRS) 

where there is no significant relationship between scale of operation and efficiency. However, 

the assumption of CRS holds only when the DMUs are operating at optimal scale. The DEA 

CCR model is expressed as follows:  

𝑀𝑖𝑛𝜃𝜆𝜃  

Subject to: 

−𝛾𝑖 + 𝑌𝜆 ≥ 0,  

𝜃𝑥𝑖 − 𝑋𝜆 ≥ 0,  

𝜆 ≥ 0  (5.10) 

Where 𝜃 is a scalar, 𝜆 is an 𝑁 × 1 vector of constraints, 𝑌 denotes all input and output data for 

𝑁 firms, 𝑥𝑖 are individual inputs and 𝛾𝑖 are outputs for the 𝑖th firm. The efficiency score for 

each DMU is presented by 𝜃, and takes values between 0 and 1.  

The CCR model was further extended by Banker et al. (1984) by relaxing the CRS assumption 

while assessing efficiency under variable Returns to Scale (VRS), and is now knows as the 

BCC model. The VRS assumption is able to estimate pure technical efficiency (PTE) while 
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excluding the effects of scale efficiency (SE). The CRS model is easily modified by adding the 

convexity constraint, 𝑁1′𝜆 = 1, to form the VRS model as follows:  

𝑀𝑖𝑛𝜃𝜆𝜃  

Subject to: 

−𝛾𝑖 + 𝑌𝜆 ≥ 0,  

𝜃𝑥𝑖 − 𝑋𝜆 ≥ 0,  

𝑁1′𝜆 = 1,  

𝜆 ≥ 0  (5.11) 

Where 𝑁1 is a 𝑁 × 1 vector of ones. The approach enables the data points to be enveloped in 

a tighter way than the CRS conical hull by forming a convex hull of intersecting planes. 

Therefore, the PTE scores are equal to or greater than the CRS model scores. A DMU may be 

perceived to be scale inefficient if the CRS scores are greater than the VRS scores. 

Consequently, SE is obtained from VRS TE and the CRS TE scores are as follows: 

𝑇𝐸𝐶𝑅𝑆 = 𝑇𝐸𝑉𝑅𝑆 × 𝑆𝐸   (5.12) 

The selection of input and output variables is consistent with Berger and Humphrey (1997) and 

Fiordelisi et al. (2011) who proposed that deposits play a dual role i.e. as an input (funding 

loans) as well as an output (providing services to the depositors). Table 5.1 presents summary 

statistics for the input and output variables considered in this study. Specifically, three input 

variables, i.e. personnel expenses, interest expenses and non-interest expenses, are employed 

while their respective input prices are price of funds measured as interest expenses/total 

deposits, price of capital measured as non-interest expense/fixed assets, and price of labour 

measured as personnel expenses/total assets. The four output variables are gross loans, total 

securities, total deposits and non-interest operating income.  

Cost and revenue efficiency are estimated using SFA by running the translog function defined 

in equation (5.8) by separating the error term into two components as follows: 

휀𝑖𝑡 = 𝑣𝑖𝑡 + 𝑢𝑖𝑡   (5.13) 

Where 𝑣𝑖𝑡 is assumed to be independently and identically distributed with a mean of zero and 

normal distributed variance 𝑁(0), 𝜎𝑣
2 to represent the effects of statistical noise while 𝑢𝑖𝑡 

denotes the non-negative random disturbance term capturing the effects of cost or revenue 

inefficiency. To estimate the revenue efficiency, total revenue is used as the depended variable 

instead of total cost in equation (5.8).  
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Table 5.1: Summary statistics for variables which estimate efficiency scores and Lerner 

index 

 

VARIABLES 

(1) 

Observations 

(2) 

mean 

(3) 

SD 

(4) 

min 

(5) 

max 

Total assets 1,805 369.6 651.7 3.444 5,630 

Total costs 1,805 31.17 50.03 0.653 431.3 

Total revenues 1,805 46.49 83.12 0.610 739.4 

Price of output (total revenues/total assets) 1,805 0.136 0.050 0.033 0.671 

Outputs       

Gross loans 1,805 207.7 413.8 1.024 4,275 

Total securities 1,805 74.88 139.9 0.246 1,188 

Total deposits and short-term funds 1,805 282.7 488.4 1.111 4,267 

Total noninterest operating income 1,805 11.84 23.70 0.042 231.7 

Inputs      

Total interest expenses 1,805 10.74 18.93 0.011 205.2 

Total noninterest expenses 1,805 20.77 36.69 0.234 339.0 

Personnel expenses 1,805 9.364 17.77 0.008 182.1 

Input prices      

Price of funds (interest exp/total deposit, w1) 1,805 0.050 0.034 0.006 0.276 

Price of capital (noninterest exp/fixed assets, w2) 1,805 3.355 2.565 0.180 24.07 

Price of labour (personnel exp/total assets, w3) 1,805 0.031 0.022 0.000 0.241 

5.3.5 Control Variables 

Consistent with Fu et al. (2014) and González et al. (2019), a variety of bank specific variables 

are included. Size, measured as natural log of total assets, is included to control for bank size 

effects. A positive relationship of bank size and financial stability implies benefits derived from 

economies of scale (Mirzaei et al., 2013). However, in the event of explicit or implicit too-big-

to-fail government safety net policies for large banks, managers may tend to take more risks 

because of the assured protection (Demirgüç-Kunt & Huizinga, 2013). Thus, the relationship 

between size and stability may be unclear. Loans/Assets, measured as ratio of loans to total 

assets, indicates the intensive and extensive ability of banks to offer loans (IJtsma et al., 2017). 

Diversification is measured by total non-interest income over total assets with a higher value 

indicating increased stability. Listed is measured by a dummy variable of 1 if listed otherwise 

0. Listed banks are assumed to more efficient and stable than non-listed banks. 

Financial structure variables include: Banking Sector Development (BSD), measured as the 

ratio of banking sector credit to GDP, refers to the financial resources provided to all the 

economic sectors with the exception of the government sector. A higher ratio is an indicator of 

increased financial deepening leading to efficiency and stability of banks (Fu et al., 2014: 
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Goetz, 2018). Stock Market Development (SMD) is measured as the total value of shares traded 

over average market capitalization in the period. A higher ratio implies an efficient capital 

market and banks can draw out perfect information about companies, thus reducing moral 

hazard and adverse selection risks (Mirzaei et al., 2013). A higher ratio indicates more bank 

efficiency and financial stability.  

According to Beck et al. (2006), country specific factors have been included to capture the 

macroeconomic developments that might affect the quality of bank assets. GDP Growth 

measured as the rate of growth of real GDP to capture the development level. Inflation rate, 

measured as the rate of change of GDP deflator. 

5.3.6 Data and sample selection 

The sample database spans 18 years for the period 2001–2018 in the EAC banking industry for 

Kenya, Tanzania, Uganda, Rwanda and Burundi. Bank level data was collected from 

Bankscope databases while financial structure and country-level data was obtained from the 

World Bank databases. For accounting uniformity across the countries, the data is reported in 

US dollars and in constant prices. Several selection criteria were applied for the data filtration 

process. First, the banks must have operated for at least three consecutive years and they should 

have the data for the main variables of the study (financial stability, market power and 

efficiency). Second, unconsolidated accounts were used only to reduce the aggregation bias 

since the focus of the paper is on bank intermediation. Third, with respect to mergers and 

acquisitions, the target and acquiring bank were treated separately unless unconsolidated data 

for the two banks was not available. Fourth, banks with missing, zero or negative values for 

the estimation of stochastic frontier models and efficiency were omitted. Lastly, all the 

variables were winsorized at the 1st and 99th percentiles to reduce the impact of outliers. A final 

sample of 1,805 bank year observations for 149 banks was realised after following the above 

selection criteria. Table 5.1 presents the summary statistics for the variables used in estimating 

Lerner index and efficiency while Table 5.2 presents all the variables and their definitions. 
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Table 5.2: Definition of variables and sources 

 

5.4 Analysis of Results and Findings 

5.4.1 Summary Statistics 

Figure 5.1 presents the evolution of Z-scores as a measure of financial stability for the 

respective countries in the EAC from 2001–2018. Generally, the Z-scores seem to be stable for 

all the countries with the exception of Burundi where the Z-score appears to be erratic and 

extremely volatile. This could be due to the fact that Burundian banking industry is highly 

concentrated and the financial system suffers from political and macro-economic instabilities 

which makes banks not to engage in long-term lending and investments. Notably, the Z-score 

for Uganda seems to have been on an increasing trend, especially from 2010–2018, indicating 

a stable and consistent financial system. This could be due to the increased regional financial 

Variable Definition Source 

Financial Stability   

Z-score 

Average return on assets and equity over total assets divided by 

standard deviation of return on assets BankScope and author’s computations 

Risk Adjusted Return on Assets 
(RAROA) Return on assets divided by standard deviation of return on assets BankScope and author’s computations 

Market Power  

Structural Measures    

3-bank Concentration Ratio (CR3) Combined market share in assets of largest 3 banks in the country BankScope and author’s computations 

Herfindahl–Hirschman Index (HHI) Sum of squared market shares in assets of all banks in the country BankScope and author’s computations 

Non-Structural Measure   

Lerner Index (LI) (Price - Marginal cost)/Price (%) BankScope and author’s computations 

Bank Efficiency   

Technicle Efficiency (TE) Technical Efficiency scores derived from DEA (CCC Model) DEA (Inputs and Outputs from BankScope) 

Pure Technical Efficiency (PTE) Pure Technical Efficiency scores derived from DEA (BCC Model) DEA (Inputs and Outputs from BankScope) 

Scale Eficiency (SE) Technical Efficiency scores derived from DEA  DEA (Inputs and Outputs from BankScope) 

Cost Efficiency (SE) Cost Efficiency scores derived from SFA  
SFA (Input prices and Output from 
BankScope) 

Revenue Efficiency (RE) Revenue Efficiency scores derived from SFA  
SFA (Input prices and Output from 
BankScope) 

Bank Specific Variables   

Capitalisation (Cap) Ratio of equity / total assets (%) BankScope  

Loans/Assets (Loans) Ratio of loans / total assets (%) BankScope  

Size Natural log of total assets BankScope  

Diversification (Div) Total non-interest income / gross revenue (%) BankScope  

Listed (public) Dummy = 1 if listed otherwise 0 Central Banks Reports 

Crisis Dummy variable of 1 for year 2007–2010 to capture GFC  Author’s computations 

Financial Structure Variables   

Banking Sector Development (BSD) The ratio of banking sector assets / GDP (%) Wold Bank Development Indicator 

Stock Market Development (SMD) The ratio of value of shares traded to market capitalization (%) Wold Bank Development Indicator 

Macroeconomic Variables   

GDP Growth (GDP) Rate of DGP growth (%) World Bank Development Indicators 

Inflation rate (Infl) Rate of change of GDP deflator (%) World Bank Development Indicators 
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integration initiatives which have facilitated cross-border banking operations within the 

Ugandan financial system and the entire EAC region (EAC, 2011, 2019).  

Figure 5.1: Evolution of Z-scores for each country over the period 

 

Figure 5.2 presents the trend analysis for the different bank efficiency types in the EAC from 

2001–2018: technical efficiency (TE), pure technical efficiency (PTE), scale efficiency 

(Scale_Eff), cost efficiency (Cost_Eff) and revenue efficiency (Rev_Eff). It can be observed 

that Scale_Eff is the highest of these efficiencies, implying that banks are operating at their 

optimal levels. It is also observed that PTE has been more erratic than the other efficiencies 

and this implies wide differences in managerial ability in allocating inputs and outputs in the 

EAC banking sector operations. By decomposing TE into PTE and Scale_Eff, it can be 

observed that Scale_Eff contributes more to the overall technical efficiency than PTE since it 

is higher. Therefore, it can be deduced that the technical inefficiencies within EAC banking are 

related more to pure technical inefficiencies than to scale inefficiencies.  
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Figure 5.2: Trend analysis for bank efficiency over the period 

 

Table 5.3 presents the main descriptive statistics for all variables employed in this study. 

Market power variables consists of 3-bank Concentration Ratio (CR3), Herfindahl-Hirschman 

Index (HHI) and Lerner index. The average CR3 of 45.6% implies that the bank concentration 

level is high and the average Lerner index of 27% indicates that banks are able to charge their 

outputs by 27% above the marginal costs. However, the HHI of 10.6% implies that the market 

is moderately concentrated. Appendix 5A presents the pairwise correlation table for the 

independent variables employed in the study. The correlations among most of the variables are 

statistically significant but the magnitude is not large enough to pose the challenge of 

multilinearity, except for market power and efficiency variables which are regressed 

independently.  
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Table 5.3: Descriptive statistics for all the variables 

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

Variables Observations Mean SD Min Max 

Z-score 1,805 14.57 12.52 -13.82 126.9 

Risk adjusted ROA(RAROA) 1,805 1.554 1.897 -3.717 8.678 

HHI 1,805 0.106 0.057 0.0546 0.536 

CR3 1,805 0.453 0.137 0.269 1 

Lerner index 1,805 0.270 0.273 -3.888 0.723 

Technical Efficiency 1,805 0.697 0.151 0.0787 1 

Pure Technical Efficiency 1,805 0.745 0.136 0.362 1 

Scale Efficiency 1,805 0.932 0.0849 0.217 1 

Cost Efficiency 1,805 0.889 0.0887 0.260 0.987 

Revenue Efficiency 1,805 0.912 0.0337 0.590 0.989 

Bank size 1,805 4.986 1.384 0.333 8.856 

Capitalisation 1,805 16.61 8.192 4.870 55.39 

Diversification 1,805 32.30 17.16 -47.55 100 

Loans to assets 1,805 53.48 15.17 1.804 113.3 

Listed banks 1,805 0.191 0.393 0 1 

Banking Sec Dev 1,805 18.87 8.327 4.114 34.25 

Stock Mkt Dev 1,805 3.826 3.033 0.148 14.78 

Crisis dummy 1,805 0.211 0.408 0 1 

GDP Growth 1,805 5.745 2.084 -3.900 13.19 

Inflation rate 1,805 7.908 5.755 -5.036 34.02 

 

5.4.2 Empirical Results 

This section presents empirical findings for the joint effect of market power and the different 

types of bank efficiency on financial stability. Due to the controversies established regarding 

the measurement of market power (Claessens and Laeven, 2004; Bikker, 2004; Schaeck et al. 

(2009), both structural (bank concentration) and non-structural (competition) measures were 

used. The employed bank concentration measures are CR3 and HHI while the competition 

measure employed was the Lerner index. The different types of bank efficiency were technical 

efficiency, pure technical efficiency, scale efficiency, cost efficiency and revenue efficiency. 

Financial stability, which is the dependent variable, is measured by both Z-score and RAROA. 

Due to the anticipation of endogeneity and unobserved heterogeneity among the variables, a 

dynamic two-step system GMM was employed. The dependent variable for Tables 5.4 and 5.5 

is Z-score and for Tables 5.6 and 5.7 it is RAROA. 
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In Table 5.4, the lagged endogenous variable (Z-score) which is statistically significant 

confirms the persistence of financial stability and the dynamic nature of model specification. 

Turning to the explanatory variables, the coefficient of bank concentration as measured by CR3 

and HHI are both positive and statistically significant with bank stability. This implies that 

higher concentration leads to more bank stability and less probability of crisis. The Lerner 

index, which is used as an inverse measure of competition, is positive and statistically 

significant, implying that greater competition impedes financial stability. The findings lend 

support to the concentration–stability hypothesis which is consistent with the findings of Shim 

(2019) and Danisman and Demirel (2019) and in contrast with the findings of Goetz (2018).  

While focusing on the effects of bank efficiency on stability, technical efficiency, pure 

technical efficiency and scale efficiency are all insignificant, implying that financial stability 

is not affected by any form of technical efficiency. This implies that the stability of EAC banks 

does not depend on any form of technical bank efficiency. This could be due the lack of direct 

relationship between estimation of technical efficiency scores and the estimation of financial 

stability which is driven by bank returns. Moreover, it can be deduced that the positive effects 

of market power on bank stability are independent and not influenced by technical efficiency, 

this consistent with Tan and Floros (2018) and Phan et al. (2019). Bank size is observed to be 

positive and statistically significant with bank stability, implying that large banks are more 

stable than small banks. As observed by Mirzaei et al. (2013), the findings could be explained 

by the fact that large banks have huge capital buffers from their assets hence are more able to 

cushion themselves from any risks or shocks.  

Capitalization is positive and statistically significant, implying that well capitalised banks are 

more stable and less prone to risk. This could be due to the fact that banks with a large capital 

base are able to cushion themselves from any risk or shock that might arise within the financial 

system (Fiordelisi et al., 2011). The positive and statistically significant crisis dummy implies 

that EAC banks were never affected by the GFC in 2007–2009. This could be explained by the 

fact that globalisation had not yet taken root, unlike today when all the financial systems across 

the world have become interlinked. The negative and statistically significant GDP growth 

implies that banks are unstable during economic boom (higher GDP growth). The findings are 

consistent with Amidu and Wolfe (2013) who argued that during an economic boom, banks 

are not strict with their monitoring function, thus increasing the probability of insolvency.  
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Table 5.4: The effects of market power and bank efficiency on financial stability 

(Technical efficiency, Pure technical efficiency and Scale efficiency) 

  Dependent Variable: Financial Stability (Z-score) 

  Technical Efficiency  Pure Technical Efficiency  Scale Efficiency 

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

             

Lag of Z-score  0.160*** 0.160*** 0.144***  0.169*** 0.168*** 0.146***  0.145** 0.148*** 0.123*** 

  (0.054) (0.054) (0.043)  (0.056) (0.055) (0.047)  (0.061) (0.055) (0.044) 
CR3  0.669**    0.589*    0.571**   

  (0.332)    (0.349)    (0.285)   

HHI   1.764***    1.529**    1.265**  
   (0.659)    (0.645)    (0.549)  

Lerner Index    0.953***    0.942***    0.734*** 

    (0.195)    (0.194)    (0.145) 
Technical Eff  -0.555 -0.590 -0.405         

  (0.366) (0.377) (0.315)         

Pure Tech Eff      -0.302 -0.312 -0.219     
      (0.361) (0.353) (0.372)     

Scale Eff          -0.267 -0.515 -0.404 

          (0.539) (0.489) (0.246) 
Bank size  0.201*** 0.204*** 0.089*  0.177*** 0.178*** 0.072  0.203*** 0.187*** 0.092* 

  (0.054) (0.055) (0.049)  (0.049) (0.049) (0.045)  (0.046) (0.051) (0.049) 

Capitalisation  0.057*** 0.057*** 0.057***  0.056*** 0.056*** 0.057***  0.055*** 0.055*** 0.057*** 
  (0.006) (0.006) (0.005)  (0.005) (0.005) (0.005)  (0.003) (0.004) (0.004) 

Diversification  0.001 0.001 0.002  0.000 0.000 0.002  -0.003 -0.000 0.000 

  (0.002) (0.002) (0.002)  (0.002) (0.002) (0.002)  (0.002) (0.001) (0.001) 
Loans to 

assets 

 -0.001 -0.001 0.001  -0.001 -0.001 0.001  -0.002 -0.001 0.000 

  (0.002) (0.002) (0.002)  (0.002) (0.002) (0.002)  (0.002) (0.002) (0.002) 
Listed banks  0.187 0.210 0.302**  0.169 0.191 0.302**  0.181 0.181 0.278** 

  (0.157) (0.155) (0.136)  (0.153) (0.152) (0.138)  (0.145) (0.147) (0.136) 

Banking Sec 

Dev 

 0.006 0.004 0.006  0.006 0.004 0.007  0.009 0.005 0.005 

  (0.006) (0.006) (0.006)  (0.006) (0.006) (0.006)  (0.006) (0.006) (0.005) 

Stock Mkt 
Dev 

 -0.002 0.001 0.002  -0.001 0.001 0.004  -0.001 -0.002 0.004 

  (0.012) (0.012) (0.013)  (0.011) (0.011) (0.013)  (0.012) (0.013) (0.009) 

Crisis dummy  0.145** 0.146*** 0.110  0.151*** 0.153*** 0.098  0.185*** 0.155*** 0.136 
  (0.056) (0.055) (0.096)  (0.057) (0.056) (0.095)  (0.062) (0.057) (0.088) 

GDP Growth  -0.019* -0.020* -0.020*  -0.018* -0.019* -0.020*  -0.021* -0.022** -0.017** 

  (0.011) (0.010) (0.011)  (0.011) (0.010) (0.011)  (0.011) (0.010) (0.008) 
Inflation rate  -0.001 -0.001 0.001  -0.001 -0.001 0.001  -0.002 -0.001 0.000 

  (0.003) (0.003) (0.003)  (0.003) (0.003) (0.003)  (0.003) (0.003) (0.002) 

Year dummy  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
             

Observations  1,615 1,615 1,615  1,615 1,615 1,615  1,615 1,615 1,615 

Number of 
banks 

 149 149 149  149 149 149  149 149 149 

AR1 P-Values  0.001 0.001 0.001  0.001 0.001 0.001  0.001 0.001 0.001 
AR2 P-Values  0.152 0.151 0.322  0.127 0.129 0.294  0.157 0.170 0.265 

Hansen P-

Values 

 0.272 0.278 0.325  0.326 0.336 0.278  0.230 0.276 0.305 

Note:  CR3 – Three-bank concentration ratio and HHI – Herfindahl-Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 

Table 5.5 presents the joint effects of market power, cost efficiency and revenue efficiency on 

financial stability. There is a positive and statistically significant relationship between 

concentration measures (CR3 and HHI) with financial stability. In addition, the Lerner index, 

which is an inverse measure of competition, is also positive and statistically significant with 

bank stability, consistent with the findings of Turk-Ariss (2010). With regard to efficiency, 

both cost and revenue efficiency are positive and statistically significant with financial stability. 

This implies that banks with higher cost and revenue efficiency are more stable, thus supporting 
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the efficiency–stability hypothesis: this is consistent with the findings of Fiordelisi et al. (2011). 

Moreover, it implies that concentrated banks which are more efficient in terms of cost and 

revenue efficiency are more stable, in contrast with Schaeck and Cihák (2014) findings. The 

findings could thus be consistent with the efficient structure hypothesis which argues that banks 

which are cost efficient are able to gain more market power and thus become more stable. As 

can be observed in Table 5.5, bank size, capitalization and crisis dummy are positive and 

statistically significant with bank stability while GDP growth is negative and statistically 

significant with stability. 
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Table 5.5: The effects of market power and bank efficiency on financial stability (cost 

efficiency and revenue efficiency) 

 Dependent Variable: Financial Stability (Z-score) 

 Cost Efficiency  Revenue Efficiency 

Variables (1) (2) (3)  (4) (5) (6) 

        

Lag of Z-score 0.124** 0.125** 0.096*  0.159*** 0.161*** 0.096** 

 (0.054) (0.053) (0.049)  (0.058) (0.057) (0.048) 

CR3 0.648**    0.558**   

 (0.313)    (0.276)   

HHI  1.508**    1.257**  

  (0.621)    (0.574)  

Lerner index   0.683***    1.034*** 

   (0.176)    (0.227) 

Scale efficiency 1.130*** 1.154*** 0.078     

 (0.271) (0.267) (0.422)     

Revenue efficiency     2.026*** 1.953*** 2.480** 

     (0.567) (0.576) (1.119) 

Bank size 0.220*** 0.218*** 0.109**  0.173*** 0.171*** 0.111** 

 (0.046) (0.045) (0.044)  (0.043) (0.043) (0.048) 

Capitalisation 0.059*** 0.060*** 0.059***  0.053*** 0.053*** 0.061*** 

 (0.004) (0.004) (0.005)  (0.003) (0.003) (0.005) 

Diversification -0.003 -0.003 -0.002  -0.003 -0.003 -0.001 

 (0.003) (0.003) (0.002)  (0.002) (0.002) (0.002) 

Loans to assets -0.003 -0.002 -0.001  -0.002 -0.002 -0.000 

 (0.002) (0.002) (0.002)  (0.002) (0.002) (0.002) 

Listed banks 0.192 0.197 0.321**  0.213 0.218 0.297** 

 (0.155) (0.152) (0.127)  (0.137) (0.135) (0.133) 

Banking Sec Dev 0.009 0.007 0.006  0.008 0.007 0.006 

 (0.006) (0.006) (0.005)  (0.006) (0.006) (0.006) 

Stock Mkt Dev -0.008 -0.005 0.003  0.001 0.004 -0.000 

 (0.013) (0.013) (0.009)  (0.012) (0.012) (0.013) 

Crisis dummy 0.202*** 0.201*** 0.148**  0.232*** 0.163** 0.121** 

 (0.067) (0.067) (0.074)  (0.082) (0.065) (0.057) 

GDP Growth -0.016 -0.017* -0.018**  -0.024** -0.025*** -0.022** 

 (0.011) (0.011) (0.007)  (0.010) (0.010) (0.010) 

Inflation rate -0.000 -0.000 0.001  -0.002 -0.002 0.000 

 (0.003) (0.003) (0.002)  (0.003) (0.003) (0.003) 

Year dummy Yes Yes Yes  Yes Yes Yes 

        

Observations 1,615 1,615 1,615  1,615 1,615 1,615 

Number of banks 149 149 149  149 149 149 

AR1 P-Values 0.001 0.001 0.001  0.001 0.001 0.000 

AR2 P-Values 0.129 0.127 0.263  0.172 0.168 0.359 

Hansen P-Values 0.194 0.214 0.297  0.278 0.269 0.241 

Note:  CR3 – Three-bank concentration ratio and HHI – Herfindahl-Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 

5.4.3 Robustness Check 

Tables 5.6 and 5.7 presents robustness checks on the joint effects of market power and different 

types of bank efficiency on financial stability. Financial stability is measured using RAROA. 

Consistent with the findings in Tables 5.4 and 5.5, bank market power is observed to be positive 

and statistically significant with RAROA. With respect to bank efficiency; technical efficiency, 
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pure technical efficiency and scale efficiency are not significant with stability, while cost and 

revenue efficiency are positive and statistically significant with bank stability. This implies that 

market power has a direct effect on bank stability while concentrated banks which are more 

efficient in terms of cost and revenue are more stable, thus supporting the concentration–

stability and efficiency–stability hypotheses. In addition, listed banks appear to be more stable 

than non-listed banks and this could be due to the ability of listed banks accessing capital more 

easily than non-listed ones. The findings are also robust to an array of other variables used to 

measure market power such as 5-bank concentration and conventional Lerner index for a single 

country. 
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Table 5.6: The effects of market power and bank efficiency on financial stability – 

robustness check (Technical efficiency, Pure technical efficiency and Scale efficiency) 

 Dependent Variable: Financial Stability (RAROA) 

 Technical Efficiency  Pure Technical Efficiency  Scale Efficiency 

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

            

Lag of RAROA 0.367*** 0.344*** 0.346***  0.372*** 0.352*** 0.357***  0.374*** 0.350*** 0.311*** 

 (0.051) (0.054) (0.094)  (0.051) (0.053) (0.096)  (0.052) (0.055) (0.099) 
CR3 1.314**    1.291*    1.107*   

 (0.641)    (0.669)    (0.611)   

HHI  3.484***    3.282**    2.573**  
  (1.307)    (1.388)    (1.216)  

Lerner Index   2.196***    2.133***    2.247*** 

   (0.418)    (0.390)    (0.467) 
Technical Eff -0.586 -1.136 -0.803         

 (0.657) (0.692) (0.705)         

Pure Tech Eff     -0.486 -0.810 -0.292     
     (0.754) (0.758) (0.742)     

Scale Eff         -0.480 -1.059 -1.898** 

         (0.878) (0.853) (0.847) 
Bank size 0.409*** 0.471*** 0.250**  0.392*** 0.425*** 0.198*  0.357*** 0.384*** 0.214** 

 (0.124) (0.127) (0.117)  (0.116) (0.114) (0.106)  (0.103) (0.101) (0.096) 

Capitalisation 0.035** 0.040** 0.034**  0.036** 0.042*** 0.035**  0.032** 0.034** 0.027* 
 (0.015) (0.015) (0.016)  (0.016) (0.016) (0.016)  (0.016) (0.016) (0.015) 

Diversification 0.002 0.007 0.016*  0.002 0.006 0.013  0.000 0.004 0.013* 

 (0.006) (0.006) (0.009)  (0.006) (0.006) (0.009)  (0.005) (0.005) (0.008) 
Loans to assets -0.006 -0.008* 0.005  -0.006 -0.007* 0.006  -0.006 -0.007 0.005 

 (0.005) (0.005) (0.008)  (0.004) (0.004) (0.008)  (0.004) (0.004) (0.007) 

Listed banks 0.543 0.577* 0.708**  0.547 0.577* 0.727***  0.552* 0.572* 0.816*** 
 (0.346) (0.337) (0.279)  (0.343) (0.332) (0.275)  (0.332) (0.322) (0.273) 

Banking Sec 

Dev 

0.023** 0.021* 0.009  0.023** 0.022** 0.010  0.025** 0.024** 0.018* 

 (0.012) (0.011) (0.011)  (0.012) (0.011) (0.011)  (0.011) (0.011) (0.010) 

Stock Mkt Dev -0.052** -0.051* -0.053**  -0.051** -0.050* -0.052**  -0.052** -0.053** -0.054** 

 (0.025) (0.026) (0.022)  (0.025) (0.026) (0.021)  (0.025) (0.026) (0.022) 
Crisis dummy 0.931*** 1.496*** 0.882***  1.389*** 1.026*** 0.849***  0.408* 0.893*** 0.236 

 (0.208) (0.218) (0.218)  (0.200) (0.256) (0.213)  (0.215) (0.205) (0.188) 

GDP Growth 0.014 0.020 0.023  0.015 0.022 0.024  0.015 0.017 0.022 
 (0.024) (0.024) (0.023)  (0.024) (0.024) (0.022)  (0.024) (0.025) (0.021) 

Inflation rate -0.005 -0.003 0.007  -0.005 -0.002 0.007  -0.004 -0.002 0.008 

 (0.008) (0.008) (0.007)  (0.008) (0.008) (0.007)  (0.008) (0.008) (0.006) 
Year dummy Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

            

Observations 1,615 1,615 1,615  1,615 1,615 1,615  1,615 1,615 1,615 
Number of 

banks 

149 149 149  149 149 149  149 149 149 

AR1 P-Values 0.000 0.000 0.000  0.000 0.000 0.000  0.000 0.000 0.000 
AR2 P-Values 0.167 0.160 0.463  0.164 0.149 0.426  0.157 0.144 0.539 

Hansen P-
Values 

0.141 0.120 0.289  0.144 0.124 0.323  0.168 0.126 0.324 

Note:  CR3 –Three-bank concentration ratio and HHI – Herfindahl-Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 
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Table 5.7: The effects of market power and bank efficiency on financial stability – 

robustness check (cost efficiency and revenue efficiency) 

 Dependent Variable: Financial Stability (RAROA) 

 Cost Efficiency  Revenue Efficiency 

Variables (1) (2) (3)  (4) (5) (6) 

        

Lag of RAROA 0.299*** 0.299*** 0.361***  0.400*** 0.391*** 0.339*** 

 (0.053) (0.054) (0.104)  (0.093) (0.095) (0.116) 

CR3 1.376**    0.943*   

 (0.621)    (0.532)   

HHI  3.748***    2.897**  

  (1.358)    (1.154)  

Lerner index   2.014***    1.158** 

   (0.440)    (0.490) 

Scale efficiency 3.388*** 3.451*** 0.982*     

 (0.775) (0.774) (0.548)     

Revenue efficiency     4.672*** 4.608*** 3.651** 

     (1.645) (1.638) (1.727) 

Bank size 0.340*** 0.346*** 0.176*  0.304*** 0.320*** 0.249** 

 (0.097) (0.097) (0.090)  (0.099) (0.102) (0.106) 

Capitalisation 0.041** 0.042** 0.036**  0.020 0.022 0.029* 

 (0.016) (0.016) (0.017)  (0.016) (0.016) (0.015) 

Diversification 0.001 0.001 0.012  -0.004 -0.004 -0.001 

 (0.005) (0.005) (0.008)  (0.006) (0.006) (0.007) 

Loans to assets -0.006 -0.005 0.009  0.000 0.001 -0.005 

 (0.005) (0.004) (0.008)  (0.008) (0.008) (0.005) 

Listed banks 0.666* 0.668* 0.753***  0.615** 0.604** 0.538* 

 (0.343) (0.340) (0.273)  (0.276) (0.281) (0.287) 

Banking Sec Dev 0.029** 0.027** 0.012  0.015 0.014 0.020** 

 (0.012) (0.011) (0.009)  (0.012) (0.012) (0.010) 

Stock Mkt Dev -0.061** -0.055** -0.048**  -0.026 -0.021 -0.044* 

 (0.026) (0.027) (0.022)  (0.026) (0.027) (0.024) 

Crisis dummy 0.927*** 0.969*** 0.873***  0.904*** 0.970*** 0.667*** 

 (0.196) (0.194) (0.222)  (0.211) (0.286) (0.224) 

GDP Growth 0.030 0.029 0.027  -0.010 -0.011 0.018 

 (0.024) (0.024) (0.020)  (0.025) (0.024) (0.026) 

Inflation rate 0.000 0.000 0.007  -0.028** -0.028** 0.002 

 (0.008) (0.008) (0.007)  (0.012) (0.012) (0.007) 

Year dummy Yes Yes Yes  Yes Yes Yes 

        

Observations 1,615 1,615 1,615  1,615 1,615 1,615 

Number of banks 149 149 149  149 149 149 

AR1 P-Values 0.000 0.000 0.000  0.000 0.000 0.000 

AR2 P-Values 0.568 0.585 0.498  0.169 0.179 0.265 

Hansen P-Values 0.181 0.173 0.126  0.405 0.402 0.224 

Note:  CR3 – Three-bank concentration ratio and HHI – Herfindahl-Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 

5.5 Conclusion 

A heated debate globally has risen over the years on the implications of increased bank market 

power, efficiency, performance and overall financial stability. However, the empirical 

literature indicates that no consensus has been reached and different studies present mixed and 

inconclusive findings (Mirzaei et al., 2013; Schaeck & Cihák, 2014; Fu et al., 2014; Goetz, 
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2018; González et al., 2019). In the EAC, there is a dearth of studies on the linkage between 

market power, efficiency and financial stability. Moreover, EAC countries are developing 

economies characterized by underdeveloped capital markets and banks are the main source of 

credit to the economies, thus any shocks or systemic bank failures might have serious dire 

consequences for the entire region.  

The study investigated the joint effect of market power and different types of bank efficiency 

on financial stability for the period 2001–2018 across five countries (Kenya, Tanzania, Uganda, 

Rwanda and Burundi) within the EAC. The study is the first to comprehensively and 

systematically explore the effects of different types of bank efficiency (technical, pure 

technical, scale, cost and revenue efficiency) and market power on financial stability. Financial 

stability is measured by Z-scores and RAROA while market power is measured using both 

structural (CR3 and HHI) and non-structural (Lerner index) scores.  

The empirical findings reveal that the joint effect of market power and bank efficiency is 

critical on financial stability and the effect is dependent on the specific type of efficiency being 

explored. In particular, both structural (CR3 and HHI) and non-structural (Lerner index) market 

power measures are positive and statistically significant with financial stability, implying that 

there is a direct positive effect of market power on financial stability. The findings thus lend 

support to the concentration–stability hypothesis, where greater concentration leads to more 

bank stability and less probability of default risk. With respect to bank efficiency, cost and 

revenue efficiency are positive and statistically significant with bank stability while the effect 

of technical, pure technical and scale efficiency is insignificant. It is observed that concentrated 

banks with higher cost and revenue efficiency are more stable than inefficient banks, thus 

supporting the efficiency–stability hypothesis. Financial stability in the EAC banking industry 

is found to be significantly affected by bank size, capitalization, listing and GDP growth. 

The results present important policy implications to the EAC governments and banking sector 

regulatory authorities with respect to efficiency and financial stability. First, policy makers 

should come up with an eclectic policy which ensures a trade-off between bank concentration 

and competition since greater concentration is observed to enhance stability yet excessive 

market power may undermine competitiveness resulting in exploitation of customers. Second, 

policy decisions regarding bank efficiency should be evaluated with specific reference to the 

type of efficiency and not in a generic way because specific efficiencies pose different impacts, 

as observed. Third, capital adequacy framework decisions should be keenly observed as the 

results reveal that capitalisation is positively related with bank stability. Fourth, consolidation 
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of banks through mergers and acquisitions should be encouraged especially for small and 

medium-sized banks, because bank size is observed to have a positive significant effect on 

stability. Lastly, banks should be encouraged to be listed on stock markets to tap into the 

incentives brought about by tight regulation and a wider pool of easy access to capital.  
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Appendices  

Appendix 5A: Pairwise correlations table 

 

Variables (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) 

 (11) Bank size 1.000 
 (12) Capitalization  -0.342*** 1.000 
 (13) Diversification 0.096*** -0.191*** 1.000 
 (14) Loans to assets 0.065*** 0.087*** -0.127*** 1.000 
 (15) Listed banks 0.430*** -0.120*** 0.030 0.063*** 1.000 
 (16) Banking Sec Dev 0.318*** 0.058** 0.073*** 0.294*** 0.153*** 1.000 
 (17) Stock Mkt Dev 0.146*** -0.037 0.059** 0.186*** 0.150*** 0.638*** 1.000 
 (18) Crisis dummy 0.027 -0.047** 0.195*** -0.055** 0.012 -0.111*** -0.046** 1.000 
 (19) GDP Growth 0.004 -0.059** -0.044* -0.082*** -0.006 -0.311*** 0.029 0.039* 1.000 
 (20) Inflation rate 0.037 -0.032 0.106*** 0.021 -0.011 -0.039* 0.163*** 0.290*** -0.148*** 1.000 

Note:  CR3 – Three-bank concentration ratio and HHI – Herfindahl-Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 

 

  

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

 (1) CR3 1.000 
 (2) HHI 0.962*** 1.000 
 (3) Lerner index 0.088*** 0.106*** 1.000 
 (4) Technical Efficiency 0.206*** 0.235*** 0.197*** 1.000 
 (5) Pure Tech Eff 0.279*** 0.307*** 0.166*** 0.920*** 1.000 
 (6) Scale Efficiency -0.086*** -0.066*** 0.161*** 0.573*** 0.217*** 1.000 
 (7) Cost Efficiency -0.099*** -0.088*** 0.463*** 0.053** 0.008 0.129*** 1.000 
 (8) Revenue Efficiency -0.025 -0.007 0.346*** 0.009 0.000 0.026 -0.132*** 1.000 
 (9) Z-score -0.083*** -0.073*** 0.147*** -0.009 0.025 -0.074*** 0.059** 0.033 1.000 
 (10) Risk adjusted ROA -0.043* -0.013 0.464*** 0.205*** 0.211*** 0.071*** 0.229*** 0.160*** 0.482*** 1.000 
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CHAPTER 6 

BANK RISK-TAKING BEHAVIOUR, MARKET POWER AND 

EFFICIENCY6 

6.1 Introduction 

The banking sector plays a critical role to spur economic growth and development, especially 

in emerging economies where the capital markets are underdeveloped. Banks in the East 

African Community (EAC), which is comprised of six countries (Kenya, Tanzania, Uganda, 

Rwanda, Burundi and South Sudan), are viewed as the lifeblood of the country’s financial 

system since they are the main providers of private sector credit (Beck, 2015; World Bank, 

2018a). Several banking reforms and initiatives have been implemented by the EAC over the 

last three decades, geared towards improving the level of bank competition, enhancing 

financial stability and ensuring bank efficiency. However, bank concentration has remained 

persistently high. In 2018, for instance, the assets of the three largest banks in Kenya accounted 

for 34% of the total assets, in Tanzania 62%, in Uganda 49%, in Rwanda 59% and in Burundi 

92% (World Bank, 2018b). High bank concentration and lack of competition leads to increased 

market power where banks can collude by charging higher prices to obtain higher profits, hence 

affecting bank efficiency (Asongu et al., 2020; Casu and Girardone, 2006; González et al., 

2019; Moyo, 2018).  

The global financial crisis in 2007–2008 has made governments, banking regulators and bank 

managers more concerned about bank risk-taking behaviour. This is because as banks engage 

in more competitive activities, the level of risk-taking increases, which is argued to have caused 

the global crisis (Barth et al., 2013; Vives, 2019). As a result, regulatory measures such as 

higher capital and liquidity requirements, countercyclical provision for loan losses and leverage 

ratios have been introduced to discourage risk-taking. Despite the EAC banking industry being 

actively involved with these reforms and in the processes of achieving regional financial 

integration, challenges such as increasing levels of non-performing loans seem to be affecting 

the level of bank efficiency (World Bank, 2018b). Hence, the understanding of how bank risk-

taking and market power affects efficiency has increasingly become more important.  

 
6 An updated article based on this chapter, “Bank Risk-taking Behaviour, Market Power and Efficiency: Empirical 

Evidence from the East African Community’’ has been published by International Journal of Banking, 

Accounting and Finance. DOI: 10.1504/IJBAAF.2022.10044823  
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Several studies have examined the impact of bank risk-taking on efficiency (Fiordelisi et al., 

2011; Sarmiento & Galán, 2017; Williams, 2004). However, extremely few studies have 

explored the joint effects of bank risk-taking and market power on bank efficiency (Kasman & 

Carvallo, 2014; Tan, 2016; Tan & Anchor, 2017). Most importantly, the few available studies 

focus on either credit risk or insolvency risk and fail to consider other types of risks such as 

capital risk and liquidity risk, which also have critical policy implications for the regulators 

with respect to efficiency of banks. The strand of literature is predominantly found within the 

developed economies with few, if any, within the context of emerging economies such as EAC 

countries (Sun & Chang, 2011). To the best of our knowledge, this is the first study to 

systematically and comprehensively explore the existing interrelationship between the 

different types of bank risks and the different types of bank efficiency under prevailing market 

structures.  

This study contributes to the existing literature in the following ways: firstly, it 

comprehensively explores different types of risk-taking behaviour among the banks, including 

credit risk, liquidity risk, capital risk and insolvency risk. This is unlike other studies which 

examine credit or insolvency risk only (Fiordelisi et al., 2011; Fu et al., 2014; Goetz, 2018; 

IJtsma et al., 2017; Müller and Noth, 2018; Shim, 2019).  

Secondly, unlike previous studies which explore bank efficiency in a more generic manner, 

different types of bank efficiency are employed. These include: technical efficiency (extent to 

which fewer inputs produce maximum outputs), pure technical efficiency (extent of managerial 

efficiency), scale efficiency (extent of optimal production efficiency), cost efficiency (extent 

of cost minimization) and revenue efficiency (extent of revenue maximization).  

Thirdly, given the existing unresolved controversies on structural and non-structural measures 

of bank concentration and competition (Berger et al., 2009; Bikker et al., 2015; Claessens & 

Laeven, 2004; Khan et al., 2017), the study employs both as measures of market power. The 

use of these measures helps in addressing the complexities and weaknesses of each measure, 

thus generating more credible findings on market power. 

Lastly, to the best of our knowledge, there is no previous study within the EAC which has 

examined the interrelationship between the types of bank risk-taking behaviour and different 

types of bank efficiency under the prevailing market structures. These findings are critical since 

EAC banks are operating in risky environments where countries are aggressively engaging in 
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regional financial integration which requires a paradigm shift on regulations and adjustment of 

business models. 

In a preview, the findings reveal that the effect of bank risk-taking behaviour varies depending 

on the type of efficiency and existing market structure. Specifically, credit risk significantly 

and negatively affects technical, scale, cost and revenue efficiency; insolvency risk 

significantly and negatively affects technical, pure technical and revenue efficiency; liquidity 

risk significantly and positively effects technical and pure technical efficiency and negatively 

affects revenue efficiency, while capital risk significantly and positively affects scale and 

revenue efficiency. Market power is observed to precede all types of bank efficiency, thus 

supporting the concentration–efficiency hypothesis that banks with greater market power are 

more efficient. Overall, reduced bank risk-taking behaviour and greater market power leads to 

more bank efficiency. The results present potentially important policy recommendations that 

different types of risks and market structure should be closely monitored while ascertaining the 

levels of bank efficiency. 

The rest of the paper is organised as follows: Section 6.2 presents a review of theoretical and 

empirical literature, Section 6.3 presents model specification, variable definition and 

measurement. Section 6.4 presents the analysis of results and research findings and Section 6.5 

concludes with policy implications and recommendations.  

6.2 Literature Review 

The effect of bank risk-taking on efficiency can be explained by various management theories 

and hypothesis as stipulated by Berger and DeYoung (1997) and Williams (2004). Firstly, the 

bad management hypothesis argues that banks with low levels of efficiency are not well 

managed, leading to higher costs and increased non-performing loans (credit risk). Secondly, 

the bad luck hypothesis holds that external factors increase problem loans, thus affecting bank 

efficiency. Thirdly, the skimping behaviour hypothesis holds that managers may reduce the 

cost of monitoring and loan underwriting, thus affecting asset quality and cost efficiency. The 

moral hazard hypothesis argues that managers of inefficient banks are more risk-averse because 

of information asymmetry and the risk of default is higher in under-capitalised banks (Jeitschko 

& Jeung, 2005). The competition–efficiency hypothesis presents that competitive banks are 

more efficient (Schaeck & Cihák, 2014) while the competition–inefficiency hypothesis holds 

that competitive banks are not efficient (Turk-Ariss, 2010).  
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While extensive empirical literature on market structure, risk and efficiency has been explored, 

the available strand of literature on the joint effects of market power and different types of bank 

risk-taking behaviour on various forms of bank efficiency is extremely sparse. The vast 

literature has focused on market structure and financial risk as measured by either credit risk 

or insolvency risk (Allen & Gale, 2005; Beck et al., 2006, 2013; Berger et al., 2009; Goetz, 

2018; Liu et al., 2012, 2013; Oduor et al., 2017; Schaeck & Cihák, 2014; Shim, 2019; Turk-

Ariss, 2010). Other literature has focused on market structure and efficiency (Casu & 

Girardone, 2009; Delis & Tsionas, 2009; González et al., 2019; Kumar, 2018; Williams, 2012). 

The strand of literature on the joint effects of market power and risk on bank efficiency is 

predominantly found within the developed economies with mixed findings. 

A study by Fiordelisi et al. (2011) in the European commercial banks explored the inter-

temporal relationship between bank efficiency, risk and capital using the Granger causality 

approach. They found that lower bank efficiency as measured by cost and revenue efficiency 

Granger-causes higher bank risks as measured by expected default frequency and non-

performing loans. The study also found that capital increases lead to cost efficiency 

improvements. The findings imply that long-term bank efficiency is critical in ensuring 

financial stability. Using the same methodology, Fiordelisi et al. (2012) used a sample of 

investment banks in 10 large developed countries to test competition, efficiency and risks. They 

found that investment banks that are more competitive are less probable to default risk, thus 

supporting the concentration–fragility view. Similar findings were established by Kasman and 

Carvallo (2014) who carried out a study in 15 Latin American countries over the period 2001–

2008. They found that greater competition reduces the probability of default risk, while 

efficient banks are more competitive.  

Sarmiento and Galán (2017) carried out a study in an emerging economy (Colombia) to 

establish the influence of bank risk-taking behaviour on efficiency. They found that there is 

heterogeneity in the way risk-taking behaviour affects efficiency with different bank 

characteristics. Specifically, large and foreign banks benefit more when exposed to higher 

credit risk and market risk, while small and domestic banks benefit more when capitalised. Tan 

and Floros (2018) examined the interrelationship between risk, competition and efficiency in 

the Chinese banking sector from 2003–2013. They found that higher efficiency leads to higher 

credit risk and insolvency risk but lower capital risk and liquidity risk. Greater competition was 

observed to decrease credit and insolvency risk while it increased capital risk and liquidity risk. 

Stellenbosch University https://scholar.sun.ac.za



137 
 

The findings also showed that a trade-off between efficiency and competition is inevitable and 

should be evaluated more carefully.  

Tan and Anchor (2017) explored the impact of different types of risk and competition on 

technical efficiency in the Chinese banking industry. They found that technical and pure 

technical efficiencies are negatively affected by liquidity risk, and greater competition impedes 

technical and pure technical efficiencies, thus partly consistent with the findings of Tan and 

Floros (2018). Their findings are somewhat in contrast with Zhang et al. (2013) who 

investigated the relationship between market concentration, risk-taking and bank performance 

in Brazil, Russia, India and China (BRIC), who found that market power is negatively related 

with performance and that less risky banks perform better.  

In Africa, the existing literature focuses on market structure and financial stability (Amidu et 

al., 2019; Amidu & Wolfe, 2013; Misati & Nyamongo, 2012) while another strand of literature 

focuses on market structure and bank efficiency (Akande, 2018; Alhassan & Ohene-Asare, 

2016; Asongu & Odhiambo, 2019a, 2019b; Moyo, 2018). Moreover, the available mixed 

findings lack the rigour and detailed accounts to comprehensively explain the interrelationships 

between market structure, efficiency and stability. For instance Amidu and Wolfe (2013) 

observed that competition leads to stability, while Kouki and Al-Nasser (2017) observed that 

market power leads to more efficiency and stability. Most importantly, and to the best of our 

knowledge, no study has explored the effect of bank risk-taking on efficiency despite its crucial 

role in policy implications. This study fills this gap by examining the interrelationship between 

the different types of bank risk and the different types of bank efficiency under the prevailing 

market structure within the EAC.  

6.3 Methodology 

6.3.1 Econometric Model Specification 

Consistent with Efthyvoulou and Yildirim (2014), González et al. (2019) and Luo et al. (2016), 

a dynamic econometric procedure was employed to examine the joint effects of bank risk-

taking and market power on bank efficiency. The panel regression model is presented as 

follows:  

𝐸𝑓𝑓𝑖𝑐𝑡 = 𝛽0 + 𝐸𝑓𝑓𝑖𝑐𝑡−1 + 𝛽1𝐵𝑎𝑛𝑘_𝑟𝑖𝑠𝑘𝑖𝑐𝑡 + 𝛽2𝑀𝑘𝑡_𝑝𝑜𝑤𝑒𝑟𝑖𝑐𝑡 + 휀𝑖𝑐𝑡 (6.1) 

Where 𝐸𝑓𝑓𝑖𝑐𝑡 denotes the specific type of bank efficiency (technical, pure technical, scale, cost, 

and revenue efficiency), 𝐸𝑓𝑓𝑖𝑐𝑡−1 represents a one period lag of bank efficiency, 𝐵𝑎𝑛𝑘_𝑟𝑖𝑠𝑘𝑖𝑐𝑡 
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represents bank risk-taking behaviour (credit, insolvency, liquidity and capital risk), and 

𝑀𝑘𝑡_𝑝𝑜𝑤𝑒𝑟𝑖𝑐𝑡 denotes market power measured by both structural and non-structural measures.  

Control variables such as bank-specific, financial structure and country level variables which 

are assumed to be important in explaining the behaviour of bank efficiency are included 

consistent with Fiordelisi et al. (2011), Tan (2016) and Tan and Anchor (2017). The expanded 

dynamic model is as follows: 

𝐸𝑓𝑓𝑖𝑐𝑡 = 𝛽0 + 𝐸𝑓𝑓𝑖𝑐𝑡−1 + 𝛽1𝐵𝑎𝑛𝑘_𝑟𝑖𝑠𝑘𝑖𝑐𝑡 + 𝛽2𝑀𝑘𝑡_𝑝𝑜𝑤𝑒𝑟𝑖𝑐𝑡 + ∑ 𝛽𝑗𝑋𝑗,𝑖𝑐𝑡

𝐽

𝑗=1

+ ∑  𝛽𝑚𝑌𝑚,𝑐𝑡

𝑀

𝑚=1

+ ∑ 𝛽𝑛𝑍𝑛,𝑐𝑡

𝑁

𝑛=1

+ 휀𝑖𝑐𝑡 

휀𝑖𝑐𝑡 =  𝜇𝑖 + ʎ𝑡 + 𝑣𝑖𝑐𝑡 

(6.2) 

Where 𝑋𝑗 is a vector of bank-specific variables, 𝑌𝑚 is a vector of financial structure, and 𝑍𝑛 is 

a vector of country-specific variables. 휀𝑖𝑐𝑡 denotes the error term, 𝜇𝑖 denotes the individual 

unobserved effects, ʎ𝑡 denotes unobserved time effects and 𝑣𝑖𝑐𝑡 is the standard stochastic error 

term. The model regression is a two-way error component model where 𝜇𝑖 ≈ 𝐼𝐼𝑁(0, 𝜎𝑢
2) and 

𝑣𝑖𝑐𝑡 ≈ 𝐼𝐼𝑁(0, 𝜎𝑣
2). Subscript 𝑖 represents individual bank, 𝑐 represents specific country and 𝑡 

represents the time period.  

The study employs a two-step system Generalised Methods of Moments (GMM) because of 

the nature of explanatory variables which cannot be exogenously determined (Blundell & 

Bond, 1998). Problems of unobserved heterogeneity, endogeneity and the persistence of bank 

efficiency from one period to another may not be comprehensively resolved by fixed or random 

effects model (Efthyvoulou & Yildirim, 2014). In addition, bank efficiency may have a 

bidirectional link with market power and bank risks measures, thus creating endogeneity issues. 

For instance, Wu et al. (2020) observed that bank efficiency affects bank risk-taking while Wu 

et al. (2019) found that market power affects bank risk in a non-linear manner. Therefore, the 

choice of two-step system GMM is based on the fact that it is able to control for simultaneity 

bias and reverse causality. The consistency of system GMM is dependent on two assumptions: 

the instrument validity and the absence of second-order serial autocorrelation.  

6.3.2 Bank Risk-Taking Behaviour 

Bank risk-taking is measured by investigating four different types of risks in the EAC banking 

industry: credit risk, insolvency risk, liquidity risk and capital risk. Credit risk is measured by 
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the ratio of non-performing loans to gross loans, where a higher ratio indicates a higher credit 

risk (Fiordelisi et al., 2011; Danisman & Demirel, 2019; González et al., 2017; Zhang et al., 

2013). Insolvency risk is measured using Z-scores which estimate bank stability with respect 

to distance from insolvency, and are calculated as follows:  

𝑍𝑖𝑡 =
𝑅𝑂𝐴𝑖𝑡 + 𝐸 𝑇𝐴𝑖𝑡⁄

𝜎𝑅𝑂𝐴𝑖𝑡
 (6.3) 

Where 𝑅𝑂𝐴𝑖𝑡 denotes return on assets for bank 𝑖 at time 𝑡, 𝐸 𝑇𝐴𝑖𝑡⁄  represents equity to assets 

ratio and 𝜎𝑅𝑂𝐴𝑖𝑡 represents standard deviation for return on assets. A higher Z-score implies 

more stability and a lower Z-score implies a higher insolvency risk (Fu et al., 2014; IJtsma et 

al., 2017; Kasman & Kasman, 2015; Tan & Floros, 2013). Liquidity risk is measured by the 

ratio of liquid assets to total assets, where a higher ratio indicates a lower liquidity risk 

(Sarmiento & Galán, 2017; Phan & Daly, 2020; Tan & Anchor, 2017; Zhang et al., 2013). 

Capital risk is measured by the total regulatory capital ratio, where a higher ratio denotes a 

lower capital risk (Sarmiento & Galán, 2017; Tan & Anchor, 2017; Tan & Floros, 2018; Zhang 

et al., 2013).  

6.3.3 Market Power 

Due to the mixed and inconclusive findings of different market power measures (Bikker, 2004; 

Claessens and Laeven, 2004; Schaeck et al., 2009), both structural (concentration) and non-

structural (competition) measures were employed to estimate market power. Two structural 

measures, 3-bank bank concentration ratio (CR3) and Herfindahl-Hirschman Index (HHI), 

were employed while Lerner index was employed as a structural measure. 

Three-bank concentration ratio (CR3) captures the market share held by the three largest banks 

in the industry while it ignores the market share held by other small banks. A higher CR3 

denotes a higher bank concentration and market power and is estimated as follows: 

𝐶𝑅3 = ∑ 𝑆𝑖

3

𝑖=1

 (6.4) 

Where 𝑆𝑖 denotes the market share held by the three largest banks. HHI factors in all the banks’ 

market share by estimating the sum of squared market share for each bank. HHI values range 

from 0 and 1, where an HHI of 0 or close to 0 implies that the market is competitive while an 

HHI close to 1 implies the market is oligopolistic, or a monopoly if HHI is 1. It is estimated as 

follows:  
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𝐻𝐻𝐼 = ∑(𝑆𝑖𝑡)2

𝑛

𝑖=1

 (6.5) 

Where 𝑆𝑖𝑡 denotes the market share of bank 𝑖 at time 𝑡 and 𝑛 represents the number of banks 

in the market. According to Bikker and Haaf (2002), if HHI<0.10, the market is perceived to 

be competitive, an HHI between 0.10-0.18 assumes the market is moderately concentrated 

while an HHI>0.18 assumes the market is highly concentrated.  

The Lerner index is used as a proxy measure of competition and is defined as the difference 

between the bank’s price minus marginal cost divided by price as follows:  

𝐿𝑖𝑖𝑡 =
(𝑃𝑖𝑡 − 𝑀𝐶𝑖𝑡)

𝑃𝑖𝑡
 

(6.6) 

Where 𝑃𝑖𝑡 denotes the bank’s price measured as total revenue divided by total output. 𝑀𝐶𝑖𝑡 

denotes the bank’s marginal cost. The Lerner index measures the extent into which banks can 

set the price above their marginal costs (Shaffer & Spierdijk, 2020): ranges between 0 and 1 

and above indicate more market power and less competition. Marginal cost 𝑀𝐶𝑖𝑡 is derived 

using a translog cost function with a single output consistent with Anginer et al. (2014) and 

Spierdijk and Zaourasa (2018) as follows:  

 

Where  𝐶𝑜𝑠𝑡𝑖𝑡 denotes bank’s total cost estimated as the sum of total interest expenses and 

non-interest expenses, 𝑄𝑖𝑡 represents bank’s total output, 𝑊𝑘,𝑖𝑡 represents three input prices 

𝑊1, 𝑊2 and 𝑊3 denoting the price of funding measured as interest expense to total funding, 

price of capital measured as other non-interest expenses to fixed assets, and price of labour 

measured as personnel expenses to total assets respectively. Standard restrictions of linear 

homogeneity on input prices and symmetry of the second order parameters are maintained to 

ensure that the estimated translog cost function is plausible. 𝑀𝐶𝑖𝑡 values are derived by taking 

the partial derivative of the translog cost function with respect to the bank’s output as follows: 

𝑙𝑛𝐶𝑜𝑠𝑡𝑖𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝑄𝑖𝑡 +
𝛽2

2
𝑙𝑛𝑄𝑖𝑡

2 + ∑ 𝛾𝑘𝑡

3

𝑘=1

𝑙𝑛𝑊𝑘,𝑖𝑡 + ∑ ∅𝑘𝑙𝑛𝑄𝑖𝑡

3

𝑘=1

𝑙𝑛𝑊𝑘,𝑖𝑡

+ ∑ ∑ 𝐸𝑓𝑓𝑘𝑡𝑙𝑛𝑊𝑘,𝑖𝑡

3

𝑗=1

𝑙𝑛𝑊𝑗,𝑖𝑡

3

𝑘=1

+
1

2
∑ 𝜑𝑘𝑡

3

𝑘=1

𝑙𝑛𝑊2
𝑘,𝑖𝑡 + 𝜔1𝑡𝑟𝑒𝑛𝑑

+
𝜔2

2
𝑡𝑟𝑒𝑛𝑑2 + 𝜔3𝑡𝑟𝑒𝑛𝑑𝑙𝑛𝑄𝑖𝑡 + ∑ ℵ𝑘𝑡

3

𝑘=1

𝑙𝑛𝑊𝑘,𝑖𝑡𝑡𝑟𝑒𝑛𝑑 + +휀𝑖𝑡 

(6.7) 
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𝑀𝐶𝑖𝑡 =
𝐶𝑜𝑠𝑡𝑖𝑡

𝑄𝑖𝑡
[𝛽1 + 𝛽2𝑙𝑛𝑄𝑖𝑡 + ∑ ∅𝑙𝑛𝑊𝑘,𝑖𝑡 +

3

𝑘=1

𝜔3𝑡𝑟𝑒𝑛𝑑] (6.8) 

6.3.4 Bank efficiency 

Unlike previous studies which have measured bank efficiency in a more standard manner, in 

this study it is decomposed into technical, pure technical, scale, cost and revenue efficiency. 

Empirical literature employs two main approaches to measure bank efficiency: Data 

Envelopment Analysis (DEA) and Stochastic Frontier Analysis (SFA). DEA is a non-

parametric measure which is argued to work well with small sample sizes and includes multiple 

inputs and outputs, unlike SFA (Casu & Girardone, 2006; Tan & Floros, 2018). SFA is a 

parametric measure which is argued to work well in emerging and developing economies where 

measurement errors and economic uncertainties are likely to prevail (Huang et al., 2018; Otero 

et al., 2020). This study employs both DEA and SFA for robustness purposes in estimating 

bank efficiency. Specifically, technical, pure technical and scale efficiency are estimated by 

DEA while cost and revenue efficiency are estimated by SFA.  

DEA was first developed by Farrell (1957) and later improved by Charnes, Cooper, and Rhodes 

(1978) to include multiple input and output variables: this later model is referred to as the DEA 

CCR model. The CCR model argues that the fewer the inputs to produce maximum outputs, 

the higher the efficiency score of the Decision-Making Unit (DMU). It assumes Constant 

Returns to Scale (CRS) such that there is no significant difference between operational scale 

and efficiency. The DEA CCR model is expressed as follows: 

𝑀𝑖𝑛𝜃𝜆𝜃  

Subject to; 

−𝛾𝑖 + 𝑌𝜆 ≥ 0,  

𝜃𝑥𝑖 − 𝑋𝜆 ≥ 0,  

𝜆 ≥ 0  (6.9) 

Where 𝜃 is a scalar, 𝜆 is an 𝑁 × 1 vector of constraints, 𝑌 represents all input and output data 

for 𝑁 firms, 𝑥𝑖 are individual inputs and 𝛾𝑖 are outputs for the 𝑖th firm. 𝜃 represents the 

efficiency score for each DMU and takes values between 0 and 1. 

The CRS assumption was relaxed by Banker et al. (1984) who extended the CCR model to 

become the BCC model which could assess efficiency under Variable Returns to Scale (VRS). 

The VRS assumption allows the estimation of pure technical efficiency while excluding the 
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effects of scale efficiency. The CRS model is modified by adding a convexity constraint 

𝑁1′𝜆 = 1, to form the VRS model as follows: 

𝑀𝑖𝑛𝜃𝜆𝜃  

Subject to; 

−𝛾𝑖 + 𝑌𝜆 ≥ 0, 𝜃𝑥𝑖 − 𝑋𝜆 ≥ 0,  

𝑁1′𝜆 = 1, 𝜆 ≥ 0  (6.10) 

Where 𝑁1 is a 𝑁 × 1 vector of ones. The approach forms a convex hull of intersecting planes 

which enables the data points to be enveloped in a tighter way than CRS. This makes pure 

technical efficiency scores equal to or greater than the CRS model scores. If CRS scores are 

greater than VRS scores, a DMU is assumed to be scale inefficient. Consequently, Scale 

Efficiency is obtained from VRS Technical Efficiency (TE) and the CRS TE scores are as as 

follows:  

𝑇𝐸𝐶𝑅𝑆 = 𝑇𝐸𝑉𝑅𝑆 × 𝑆𝐸   (6.11) 

An intermediation approach consistent with Berger and Humphrey (1997) and Fiordelisi et al. 

(2011) for the selection of input and output variables is followed. Deposits are assumed to play 

a dual role i.e. as an input (funding loans) as well as an output (providing services to the 

depositors). Table 6.1 presents summary statistics for the input and output variables used in 

this study. Specifically, three input variables, i.e. personnel expenses, interest expenses and 

non-interest expenses, are employed while their respective input prices are price of funds 

measured as interest expenses to total deposits, price of capital measured as non-interest 

expense to fixed assets, and price of labour measured as personnel expenses to total assets. 

Four output variables are employed: gross loans, total securities, total deposits and non-interest 

operating income.  

Cost and revenue efficiency are estimated using SFA by running the translog cost function 

defined in equation (6.7) by separating the error term into two components as follows: 

휀𝑖𝑡 = 𝑣𝑖𝑡 + 𝑢𝑖𝑡  (6.12) 

Where 𝑣𝑖𝑡 is assumed to be independently and identically distributed with a mean of zero and 

normally distributed variance 𝑁(0), 𝜎𝑣
2 to represent the effects of statistical noise, while 𝑢𝑖𝑡 

represents the non-negative random disturbance term capturing the effects of cost or revenue 

efficiency. Revenue efficiency is estimated by total cost as the dependent variable with total 

revenue in equation (6.7).  

Stellenbosch University https://scholar.sun.ac.za



143 
 

Table 6.1: Summary statistics for variables which estimate efficiency scores and Lerner 

index 

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

VARIABLES Observations mean SD min max 

Total assets 1,805 369.6 651.7 3.444 5,630 

Total costs 1,805 31.17 50.03 0.653 431.3 

Total revenues 1,805 46.49 83.12 0.610 739.4 

Price of output (total revenues/total assets) 1,805 0.136 0.050 0.033 0.671 

Outputs       

Gross loans 1,805 207.7 413.8 1.024 4,275 

Total securities 1,805 74.88 139.9 0.246 1,188 

Total deposits and short-term funds 1,805 282.7 488.4 1.111 4,267 

Total noninterest operating income 1,805 11.84 23.70 0.042 231.7 

Inputs      

Total interest expenses 1,805 10.74 18.93 0.011 205.2 

Total noninterest expenses 1,805 20.77 36.69 0.234 339.0 

Personnel expenses 1,805 9.364 17.77 0.008 182.1 

Input prices      

Price of funds (interest exp/total deposit, w1) 1,805 0.050 0.034 0.006 0.276 

Price of capital (noninterest exp/fixed assets, w2) 1,805 3.355 2.565 0.180 24.07 

Price of labour (personnel exp/total assets, w3) 1,805 0.031 0.022 0.000 0.241 

 

6.3.5 Control Variables 

Consistent with other previous studies, a variety of bank-specific variables were used (Casu & 

Girardone, 2006; Otero et al., 2020; Sun & Chang, 2011; Tan & Anchor, 2017). Bank size, 

measured as a natural logarithm of total assets, is included to control for size effects. Large 

banks are assumed to enjoy reduced costs due to economies of scale and scope and this is 

expected to lead to more bank efficiency, hence a positive and significant relationship with 

bank efficiency is expected (Asongu et al., 2020; González et al., 2019). Loans/assets are 

measured as ratio of loans to total assets which indicates the intensive and extensive ability of 

banks to offer loans (IJtsma et al., 2017). Increased loan activities are assumed to be a result of 

operational efficiency and growth. Diversification is measured by total non-interest income to 

gross revenue (Tan, 2016; Tan & Anchor, 2017). An increase in bank’s activities is expected 

to make it reap economies of scale, thus reducing costs and becoming more efficient.  

With respect to financial structure variables, banking sector development is measured as the 

ratio of banking sector credit to GDP: a higher ratio will imply increased financial deepening 

initiatives leading to more bank efficiency since banks are expending more financial resources 

Stellenbosch University https://scholar.sun.ac.za



144 
 

to the economy (Doan et al., 2018; Tan & Floros, 2013). Stock market development is 

measured as the total value of shares traded over average market capitalization. A higher ratio 

implies increased capital market efficiency with available perfect information to banks, hence 

reducing moral hazard and adverse selection risks (Mirzaei et al., 2013). Country-specific 

variables such as GDP growth and inflation rate are included to capture macroeconomic 

developments that can affect bank performance (Khan et al., 2020; Otero et al., 2020; Phan & 

Daly, 2020). GDP growth is measured as the rate of growth of real GDP to capture the 

development level, while inflation rate is measured as the rate of change of GDP deflator. Table 

6.2 presents the definition of variables and sources. 

Table 6.2: Definition of variables and sources 

Variable Definition Source 

Bank Efficiency   
Technical Efficiency (TE) Technical Efficiency scores derived from DEA (CCC Model) DEA (Inputs and Outputs from Fitch 

Connect) 
Pure Technical Efficiency (PTE) Pure Technical Efficiency scores derived from DEA (BCC 

Model) 

DEA (Inputs and Outputs from Fitch 

Connect) 
Scale Efficiency (SE) Technical Efficiency scores derived from DEA  DEA (Inputs and Outputs from Fitch 

Connect) 

Cost Efficiency (SE) Cost Efficiency scores derived from SFA  SFA (Input prices and Output from Fitch 
Connect) 

Revenue Efficiency (RE) Revenue Efficiency scores derived from SFA  SFA (Input prices and Output from Fitch 

Connect) 

Bank Risk-taking Behaviour   
Credit risk Ratio of non-performing loans to gross loans Fitch Connect  

Insolvency risk Average return on assets and equity over total assets divided by 
standard deviation of return on assets * (-1)  

Fitch Connect and authors’ computations 

Liquidity risk Ratio of liquid assets to total assets * (-1)  Fitch Connect  

Capital risk Total regulatory capital ratio * (-1)  Fitch Connect 

Market power  

Structural Measures    
3-bank Concentration Ratio (CR3) Combined market share in assets of largest 3 banks in the 

country 
Fitch Connect and authors’ computations 

Herfindahl–Hirschman Index (HHI) Sum of squared market shares in assets of all banks in the 

country 

Fitch Connect and authors’ computations 

Non-Structural Measure   

Lerner Index (LI) (Price - Marginal cost)/Price (%) Fitch Connect and authors’ computations 

Bank-Specific Variables   

Loans/Assets (Loans) Ratio of loans / total (%) Fitch Connect  

Bank Size Natural log of total assets Fitch Connect  

Diversification (Div) Total non-interest income / gross revenue (%) Fitch Connect  

Financial Structure Variables   

Banking Sector Development (BSD) The ratio of banking sector assets / GDP (%) Wold Bank Development Indicator 

Stock Market Development (SMD) The ratio of value of shares traded to market capitalization (%) Wold Bank Development Indicator 

Macroeconomic Variables   

GDP Growth (GDP) Rate of DGP growth (%) World Bank Development Indicators 

Inflation rate (Infl) Rate of change of GDP deflator (%) World Bank Development Indicators 

Note:  Insolvency risk, liquidity risk and capital risk are multiplied by (-1) so that bank risk increases under higher 

values of the measure. 
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6.3.6 Data and Sample Selection 

The selected sample spans 18 years for the period 2001–2018 in the EAC banking industry 

involving five countries: Kenya, Tanzania, Uganda, Rwanda, and Burundi. Banks included in 

the sample are commercial, cooperative, development, savings, real estate and mortgage banks. 

Bank-specific data was collected from Fitch Connect databases and financial structure and 

macroeconomic data was obtained from the World Bank databases. The data is reported in US 

dollars although most of the variables are in ratios. Several selection criteria were applied for 

data filtration process. First, all the banks should have data for the key variables and they must 

have operated for at least three consecutive years. Second, so as to reduce aggregation bias, 

unconsolidated data ws used where possible. Third, in case of mergers and acquisitions, the 

target and acquiring bank were treated differently where the data was available. Fourth, banks 

with missing, zero or negative values for the estimation of efficiency and stochastic frontier 

models were omitted. Lastly, to reduce the effect of outliers, the variables were winsorized at 

the 1st and 99th percentiles. After applying the filtration process, the final sample realised was 

1,805 bank year observations for 149 banks (Kenya 54, Tanzania 42, Uganda 36, Rwanda 10 

and Burundi 7). Table 6.1 presents descriptive statistics for the variables used in estimating 

DEA, SFA and Lerner index while Table 6.2 presents all the variable definitions.  

6.4 Analysis of Results and Findings 

6.4.1 Preliminary Analysis 

Summary statistics of all model variables are shown in Figures 6.1 and 6.2, and Table 6.3 

presents the trend analysis for the different types of bank efficiencies: Technical Efficiency 

(TE), Pure Technical Efficiency (PTE), Scale Efficiency (Scale_Eff), Cost Efficiency 

(Cost_Eff) and Revenue Efficiency (Rev_Eff). Scale_Eff is observed to possess the highest 

efficiency scores compared to the other types of efficiency, implying that banks in the EAC are 

operating optimally since the scores from 2005–2018 are closer to 1. Close observation reveals 

that PTE is more erratic over the entire period 2001–2018, implying potential widely 

differering managerial abilities in terms of inputs and outputs allocation. TE, which is 

decomposed into PTE and Scale_Eff, appears to be influenced more by the erratic behaviour 

of PTE than by Scale_Eff. Rev_Eff and Cost_Eff seem to be doing marginally well and were 

almost stable over the entire period 2001–2018, with Cost_Eff showing a gradual increase at 

the beginning of the period before stabilising in 2005. 
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Figure 6.1: Trend analysis for the different types of bank efficiency in the EAC 

 

Figure 6.2 presents the evolution of the four different types of bank risk-taking behaviour from 

2001–2018 in the EAC: credit risk, insolvency risk, liquidity risk, and capital risk. Credit risk 

is observed to decline from 2001 to around 2011, implying an improvement in asset quality 

among the banks. However, credit risk is observed to be on an increasing trend from 2012 to 

2018. The increase in credit risk is attributed to the persistent increase in non-performing loans 

despite the reported high levels of profitability among the EAC banks (Davoodi et al., 2013). 

Insolvency risk, which is an overall measure of bank stability with regard to how banks can 

withstand negative shocks, seems relatively stable over the entire period. Liquidity risk, which 

is a measure of the extent to which banks are able to meet their obligations as they fall due, is 

observed to be persistently high at the beginning of the period from 2001 to 2006. However, it 

has been on a declining trend from 2007 to 2018, implying that banks are becoming more 

solvent in recent periods. Capital risk is observed to be very volatile over the entire period and 

on a declining trend up to 2012 when it started to increase. The volatility of capital risk could 

imply that banks are struggling with capital adequacy issues and this could exacerbate the level 

of contagion within the EAC region.  
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Figure 6.2: Evolution of various types of bank risk-taking behaviour in the EAC 

 

Table 6.3 presents the summary statistics of all the variables employed in the study. The market 

power variables are denoted by both structural (3-bank concentration ratio (CR3) and 

Herfindahl-Hirschman Index (HHI)) and non-structural measures (Lerner index). The mean 

value of CR3 is 0.453, implying that EAC banking is heavily concentrated and dominated by 

large banks. The average mean value of HHI is 0.106, which implies the market is moderately 

concentrated, confirming the results of CR3. The Lerner index, which has a higher average 

value of 0.27, implies that the market is not very competitive. Table 6.3 also presents bank-

specific, industry and macroeconomic variable statistics. Appendix 6A presents the pairwise 

correlational matrix among the variables which are observed to be statistically significant but 

the magnitudes are not large enough to warrant multicollinearity concerns except for market 

power variables which are used for cross-check and robustness purposes. 
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Table 6.3: Summary statistics for all the variables 

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

VARIABLES N mean SD min max 

Technical Efficiency 1,805 0.697 0.151 0.0787 1 

Pure Technical Efficiency 1,805 0.745 0.136 0.362 1 

Scale Efficiency 1,805 0.932 0.0849 0.217 1 

Cost Efficiency 1,805 0.889 0.0887 0.260 0.987 

Revenue Efficiency 1,805 0.912 0.0337 0.590 0.989 

Credit risk 1,805 10.15 11.38 0 88.28 

Insolvency risk 1,805 14.57 12.52 -13.82 126.9 

Liquidity risk 1,805 26.64 16.41 0.0700 85.88 

Capital risk 1,805 30.39 46.36 -174.4 656.3 

3-bank Concentration  1,805 0.453 0.137 0.269 1 

Herfindahl-Hirschman Index  1,805 0.106 0.0570 0.0546 0.536 

Lerner index 1,805 0.270 0.273 -3.888 0.723 

Diversification 1,805 32.30 17.16 -47.55 100 

Loans/assets 1,805 53.48 15.17 1.804 113.3 

Bank size 1,805 4.986 1.384 0.333 8.856 

Banking sector development 1,805 24.33 11.02 7.320 44.09 

Stock market development 1,805 3.826 3.033 0.148 14.78 

GDP growth 1,805 5.745 2.084 -3.900 13.19 

Inflation rate 1,805 7.908 5.755 -5.036 34.02 

 

6.4.2 Empirical Findings 

This section presents the empirical results for the impact of bank risk-taking behaviour and 

market power on different types of bank efficiency. The bank risk conditions employed are 

credit risk, insolvency risk, liquidity risk and capital risk. Due to the mixed and inconclusive 

findings of different market power measures (Bikker, 2004; Claessens & Laeven, 2004; 

Schaeck et al. (2009), both structural (concentration) and non-structural (competition) 

measures were employed to estimate market power. Two structural measures, CR3 and HHI, 

were employed, while Lerner index was employed as a non-structural measure. Bank efficiency 

is decomposed into five types: Technical Efficiency, Pure Technical Efficiency, Scale 

Efficiency, Cost Efficiency and Revenue Efficiency. A dynamic two-step System GMM is 

employed to factor for the endogeneity and unobserved heterogeneity issues that are bound to 
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arise on these particular types of variables when regressed against each other7. Table 6.4 

presents the results for Technical, Pure Technical and Scale Efficiency while Table 6.5 presents 

the results for Cost and Revenue Efficiency.  

In Table 6.48, the lagged dependent values of bank efficiency are statistically significant, 

implying the persistence of efficiency from one period to another and the dynamic nature of 

the model under consideration. Turning to the other independent variables, credit risk is 

observed to be negative and statistically significant with technical and scale efficiency 

implying that higher credit risk values impede technical and scale efficiency. The negative 

effects of credit risk can be explained using the bad luck hypothesis (Berger & DeYoung, 1997) 

which states that an increase in problem loans (non-performing loans) may be due to external 

factors and not due to managerial inefficiencies or their appetite for risk. A higher credit risk 

increases monitoring costs and managerial efforts, leading to a decline in bank efficiency. 

Insolvency risk is negative and statistically significant with technical and pure technical 

efficiency, implying that higher insolvency risk negatively affects technical and pure technical 

efficiency. Liquidity risk has a positive significant relationship with technical and pure 

technical efficiency, implying that unutilised liquidity not invested impedes technical and pure 

technical efficiency in the EAC banks. Capital risk has a positive significant effect with scale 

efficiency, implying that unutilised capital reduces scale efficiency. This is because banks with 

adequate capital reserves and buffers are cushioned against any schocks and may not be under 

pressure to ensure scale efficiency. The results are consisted with the findings of Konara et al. 

(2019) but in contrast with the findings of Tan and Anchor (2017) in China who established 

that lower insolvency and liquidity risk precedes efficiency. 

Market power, as measured by the 3-bank concentration ratio and the Herfindahl-Hirschman 

Index (HHI), is positive and statistically significant with technical, pure technical and scale 

efficiency. This implies that greater market power enhances bank efficiency, thus supporting 

the concentration–efficiency hypothesis that banks with higher market power are more 

efficient. The results are consistent with the findings of Casu and Girardone (2009) and Kouki 

 
7 The two-step system GMM is estimated in STATA-15 using the xtabond2 command (Roodman, 2009) and 

Windmeijer (2005) corrected standard errors, small sample and instrument collapse options. To circumvent the 

effect of a large number of instruments which make the results of GMM misleading, we ensured the number of 

instruments did not exceed the number of groups and also used a subset of the instrument matrix available. Bank 

efficiency, market power, bank risks, diversification, loans/assets and bank size were treated as endogenous 

variables. These variables are instrumented with GMM-style instruments, i.e. the variables are lagged in levels. 

Financial structure and macroeconomic variables were treated as exogenous variables in ivstyle option of 

xtabond2. 
8 See Appendix 6B: Summary table of the main findings. 
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and Al-Nasser (2017) while they contrast the findings of Ferreira (2013). With regard to bank-

specific variables, diversification and size are positive and statistically significant with 

technical, pure technical and scale efficiency, while the loan to assets ratio is negative and 

statistically significant with technical and pure technical efficiency. The findings could be 

explained by the fact that EAC banks that are well diversified and enjoy reduced costs due to 

economies of scale, become more efficient. In addition, EAC banks are currently involved with 

continuous regional financial integration and cross-border banking activities which have 

expanded their size of operations, making them enjoy economies of scale and thus reducing 

costs.  

The findings of banking sector development are negative and statistically significant with 

technical and pure technical efficiency while they are positive and statistically significant with 

scale efficiency. The negative effect of banking sector development on technical and pure 

technical efficiency could be explained by the fact that EAC financial systems are still 

underdeveloped, hence extra managerial costs and access to finance is still a challenge. The 

positive effect of banking sector development on scale efficiency could be explained by the 

fact that banks are the main providers of private sector credit since they are more advanced 

than capital markets within the EAC. However, stock market development is positively and 

statistically significant with technical and pure technical efficiency while negatively and 

statistically significant with scale efficiency. The positive stock market development could be 

explained by the presence of efficient capital markets which are closely monitored and 

regulated. Therefore, banks can draw out perfect information about companies, thus reducing 

moral hazard and adverse selection risks. The negative effect on scale efficiency could be as a 

result of high costs of compliance (Tan & Anchor, 2017). 

Macroeconomic variables indicate that GDP growth is partly negatively related with pure 

technical efficiency but positively and statistically significant with scale efficiency. The 

negative effect of GDP growth on pure technical efficiency implies that bank managers are 

usually less efficient during economic booms or when the economy is growing because of the 

many available opportunities, while the positive effect on scale efficiency is due to lower input 

prices during such periods. The results are consisted with Amidu and Wolfe (2013) who argued 

that banks are not strict with monitoring activities during economic booms. Inflation is negative 

and statistically significant with technical and pure technical efficiency and this could be as a 

result of high interest rates enjoyed by banks due to low competition, thus feeding inflation 

through spiral effect which affects the level of bank efficiency. The results are consistent with 
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findings of Lozano-Vivas and Pasiouras (2010) who carried out a study on commercial banks 

for 87 countries across the world. 

Table 6.4: Impact of bank risks and market power on efficiency (technical, pure 

technical and scale efficiency) 

 Technical Efficiency  Pure Technical Efficiency  Scale Efficiency 

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

            
Lag of Efficiency 0.3834*** 0.3848*** 0.3676***  0.4688*** 0.4688*** 0.4529***  0.5360*** 0.5333*** 0.5357*** 

 (0.0498) (0.0512) (0.0514)  (0.0518) (0.0509) (0.0610)  (0.0985) (0.0980) (0.0778) 

Credit risk -0.0066* -0.0062 -0.0053  -0.0027 -0.0018 -0.0020  -0.0051** -0.0048** -0.0045** 
 (0.0039) (0.0039) (0.0039)  (0.0036) (0.0035) (0.0030)  (0.0020) (0.0020) (0.0019) 

Insolvency risk -0.0152** -0.0146** -0.0150**  -0.0144** -0.0140** -0.0131**  0.0003 0.0002 0.0021 

 (0.0073) (0.0073) (0.0073)  (0.0060) (0.0056) (0.0058)  (0.0024) (0.0025) (0.0023) 
Liquidity risk 0.0458*** 0.0419*** 0.0455***  0.0359*** 0.0333*** 0.0337***  -0.0109 -0.0105 -0.0088 

 (0.0135) (0.0129) (0.0142)  (0.0109) (0.0108) (0.0098)  (0.0120) (0.0119) (0.0103) 

Capital risk 0.0186 0.0154 0.0223  0.0112 0.0096 0.0104  0.0091* 0.0098* 0.0108** 
 (0.0201) (0.0202) (0.0225)  (0.0192) (0.0177) (0.0206)  (0.0053) (0.0054) (0.0051) 

CR3 0.1276***    0.1218***    0.0443*   

 (0.0340)    (0.0305)    (0.0227)   
HHI  0.0933***    0.0904***    0.0281*  

  (0.0234)    (0.0205)    (0.0149)  
Lerner index   0.0371    0.0290    0.0224* 

   (0.0345)    (0.0299)    (0.0119) 

Diversification 0.1452*** 0.1447*** 0.1448***  0.0630*** 0.0622*** 0.0652***  0.0285*** 0.0292*** 0.0296*** 
 (0.0190) (0.0194) (0.0204)  (0.0128) (0.0129) (0.0138)  (0.0090) (0.0088) (0.0075) 

Loans/assets -0.1179*** -0.1052*** -0.1185***  -0.1327*** -0.1235*** -0.1363***  0.0083 0.0080 0.0087 

 (0.0374) (0.0388) (0.0350)  (0.0315) (0.0314) (0.0340)  (0.0101) (0.0100) (0.0091) 
Bank size 0.0608*** 0.0614*** 0.0561***  0.0433*** 0.0445*** 0.0419***  0.0081*** 0.0081*** 0.0057** 

 (0.0072) (0.0071) (0.0075)  (0.0063) (0.0062) (0.0073)  (0.0026) (0.0026) (0.0023) 

Banking Sec Dev -0.0879*** -0.0804** -0.1392***  -0.0636** -0.0547* -0.1131***  0.0818** 0.0823** 0.0549** 
 (0.0320) (0.0349) (0.0275)  (0.0299) (0.0308) (0.0247)  (0.0401) (0.0405) (0.0252) 

Stock Mkt Dev 0.0054 0.0050 0.0176*  0.0189** 0.0173** 0.0206**  -0.0322** -0.0326** -0.0268** 

 (0.0086) (0.0088) (0.0099)  (0.0079) (0.0078) (0.0082)  (0.0147) (0.0149) (0.0114) 
GDP growth -0.0027 -0.0023 -0.0068**  -0.0020 -0.0016 -0.0052**  0.0068** 0.0067** 0.0044* 

 (0.0032) (0.0032) (0.0028)  (0.0026) (0.0026) (0.0023)  (0.0033) (0.0033) (0.0023) 

Inflation rate -0.0014*** -0.0012** -0.0011**  -0.0010** -0.0009* -0.0007  -0.0003 -0.0002 -0.0001 
 (0.0005) (0.0005) (0.0005)  (0.0005) (0.0005) (0.0005)  (0.0003) (0.0003) (0.0003) 

Year dummy Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

            
Observations 1,615 1,615 1,615  1,615 1,615 1,615  1,615 1,615 1,615 

Number of banks 149 149 149  149 149 149  149 149 149 

Number of instruments 141 141 141  141 141 141  100 100 104 
AR1 P-Values 0.000 0.000 0.000  0.000 0.000 0.000  0.000 0.000 0.000 

AR2 P-Values 0.307 0.281 0.394  0.606 0.561 0.664  0.388 0.410 0.449 

Hansen P-Values 0.234 0.196 0.164  0.200 0.200 0.169  0.187 0.180 0.198 

Note:  CR3 = Three-bank concentration ratio and HHI = Herfindahl-Hirschman Index.  

A two-step system GMM was used to estimate the results while applying xtabond2 command (Roodman, 

2009) and Windmeijer (2005) corrected standard errors, small sample and instrument collapse options.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively.  

Table 6.59 presents the results for cost and revenue efficiency. The lagged dependent values of 

bank efficiency are statistically significant, implying the persistence of efficiency from one 

period to another and the dynamic nature of the model under consideration. With specific 

reference to the key independent variables, credit risk is significant and negatively related to 

cost efficiency and revenue efficiency, implying that increased non-performing loans lead to 

 
9 See Appendix 6B: Summary table of the main findings 
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lower cost efficiency and revenue efficiency. This could be explained by the fact that bank 

managers spend more time and cost on loan screening and monitoring processes, thus affecting 

cost and revenue efficiency. It could also imply that banks are charging higher prices for their 

products hence exacerbating the risk of default (Mirzaei et al., 2013).  

Furthermore, insolvency and liquidity risk are observed to be negative and statistically 

significant with revenue efficiency. This implies that banks which are more solvent and able to 

withstand shocks as they occur are more efficient. Also, the ability of the banks to meet their 

obligations as they fall due makes them revenue efficient. For instance, the EAC banking 

industry is dominated by large banks which control the market share and also enjoy government 

safety nets. Capital risk is positive and statistically significant with revenue efficiency, 

implying that banks which possess unutilized capital are not efficient because they have too 

much to hold. This could be explained by the fact that capital adequacy ratios in the EAC 

banking industry were increased following the aftermath of the global financial crisis in 

2008/09 and the subsequent introduction and update of Basel regulations. With regard to 

market power measures, 3-bank concentration and Lerner index are positively and statistically 

significant with cost and revenue efficiency. This implies that higher market power precedes 

higher cost and revenue efficiency within the EAC banks. This could be explained by the fact 

the EAC banking industry is heavily concentrated and the large banks are able to enjoy reduced 

costs due to economies of scale, making them more efficient. The results are consistent with 

the findings of Fiordelisi et al. (2011) and Turk-Ariss (2010) while they contrast the findings 

of Schaeck and Cihák (2014). 
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Table 6.5: Impact of bank risks and market power on efficiency (cost and revenue 

efficiency) 

 Cost Efficiency  Revenue Efficiency 

VARIABLES (1) (2) (3)  (4) (5) (6) 

        

Lag of Efficiency 0.4682*** 0.4446*** 0.3543***  0.5237*** 0.5087*** 0.2709*** 

 (0.0987) (0.0972) (0.0521)  (0.1105) (0.1102) (0.0711) 

Credit risk -0.0095** -0.0088** -0.0070*  -0.0028*** -0.0027*** -0.0003 

 (0.0046) (0.0045) (0.0038)  (0.0010) (0.0010) (0.0010) 

Insolvency risk 0.0012 0.0023 0.0053  -0.0037*** -0.0037*** -0.0100** 

 (0.0076) (0.0068) (0.0046)  (0.0013) (0.0013) (0.0047) 

Liquidity risk -0.0048 -0.0040 0.0124  -0.0120* -0.0113* -0.0020 

 (0.0170) (0.0180) (0.0084)  (0.0062) (0.0062) (0.0026) 

Capital risk -0.0072 -0.0044 -0.0265  0.0064* 0.0064* 0.0098** 

 (0.0315) (0.0338) (0.0177)  (0.0033) (0.0033) (0.0044) 

CR3 0.0500*    0.0109   

 (0.0271)    (0.0090)   

HHI  0.0352    0.0100  

  (0.0216)    (0.0065)  

Lerner index   0.0227***    0.0055* 

   (0.0052)    (0.0031) 

Diversification -0.0299** -0.0311** -0.0156*  0.0080 0.0073 0.0048 

 (0.0147) (0.0154) (0.0093)  (0.0049) (0.0050) (0.0029) 

Loans/assets -0.0151 -0.0129 -0.0219*  0.0101 0.0099 0.0123* 

 (0.0160) (0.0182) (0.0117)  (0.0095) (0.0094) (0.0068) 

Bank size 0.0027 0.0026 -0.0160*  -0.0012 -0.0011 -0.0034*** 

 (0.0044) (0.0043) (0.0095)  (0.0010) (0.0010) (0.0013) 

Banking Sec Dev 0.1047** 0.1083** 0.0478***  0.0267** 0.0279** 0.0018 

 (0.0483) (0.0517) (0.0107)  (0.0129) (0.0136) (0.0079) 

Stock Mkt Dev -0.0368** -0.0358* -0.0105**  -0.0058* -0.0061* -0.0015 

 (0.0181) (0.0182) (0.0048)  (0.0033) (0.0035) (0.0023) 

GDP growth 0.0068* 0.0070* 0.0025**  0.0037*** 0.0037*** 0.0016** 

 (0.0039) (0.0041) (0.0012)  (0.0011) (0.0011) (0.0007) 

Inflation rate -0.0003 -0.0002 0.0002  -0.0000 0.0000 0.0000 

 (0.0004) (0.0004) (0.0003)  (0.0002) (0.0002) (0.0002) 

Year dummy Yes Yes Yes  Yes Yes Yes 

        

Observations 1,615 1,615 1,509  1,615 1,615 1,509 

Number of banks 149 149 143  149 149 143 

Number of instruments 80 80 134  96 100 101 

AR1 P-Values 0.000 0.000 0.000  0.000 0.000 0.000 

AR2 P-Values 0.239 0.283 0.455  0.224 0.232 0.320 

Hansen P-Values 0.382 0.407 0.381  0.632 0.638 0.154 

Note:  CR3 = Three-bank concentration ratio and HHI = Herfindahl-Hirschman Index.  

A two-step system GMM was used to estimate the results while applying xtabond2 command (Roodman, 

2009) and Windmeijer (2005) corrected standard errors, small sample and instrument collapse options. 

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively.  

6.4.3 Robustness Checks 

The findings of the paper are robust to an array of other various measures of market power. 5-

bank concentration and a separate country-specific bank level Lerner index is applied to 

account for the potential differences in technology for each country. However, country-by-
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country regressions to estimate bank level Lerner index have been argued to produce biased 

estimates, especially if the countries are small with few banks (Efthyvoulou & Yildirim, 2014). 

Table 6.6 presents the results for the robustness check. With specific reference to the key 

variables, credit risk is negative and statistically significant with scale efficiency, cost 

efficiency and revenue efficiency. Insolvency risk is significantly positively related with 

technical, pure technical and revenue efficiency, and significantly negatively related with cost 

efficiency. Liquidity risk is significantly negatively related with technical and pure technical 

efficiency and significantly positively related with revenue efficiency. Capital risk is 

significantly negatively related with cost and revenue efficiency. With regard to market power 

measures, 5-bank is significantly positively related with technical, pure technical and scale 

efficiency while Lerner index is significantly positively related with scale, cost and revenue 

efficiency. Overall, the results are robust and similar to the previous findings reported in Tables 

6.4 and 6.5.  
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Table 6.6: Robustness check – impact of bank risks and market power on efficiency 

 Technical Efficiency Pure Tech Efficiency Scale Efficiency Cost Efficiency Revenue Efficiency 

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

Lag of Efficiency 0.3816*** 0.3676*** 0.4745*** 0.4533*** 0.5388*** 0.5262*** 0.4216*** 0.4050*** 0.5060*** (10) 
 (0.0517) (0.0518) (0.0516) (0.0621) (0.0987) (0.0774) (0.0935) (0.0752) (0.1094) 0.2825*** 

Credit risk -0.0071* -0.0050 -0.0019 -0.0019 -0.0050** -0.0042** -0.0089** -0.0080* -0.0027*** (0.0593) 

 (0.0038) (0.0039) (0.0035) (0.0030) (0.0020) (0.0019) (0.0045) (0.0047) (0.0010) -0.0010 

Insolvency risk -0.0152** -0.0148* -0.0140** -0.0125** 0.0005 0.0021 0.0004 0.0115* -0.0035*** (0.0009) 

 (0.0074) (0.0077) (0.0058) (0.0058) (0.0025) (0.0023) (0.0063) (0.0066) (0.0013) -0.0049** 

Liquidity risk 0.0358*** 0.0470*** 0.0354*** 0.0349*** -0.0109 -0.0074 0.0009 -0.0037 -0.0112* (0.0024) 
 (0.0118) (0.0138) (0.0104) (0.0096) (0.0121) (0.0102) (0.0169) (0.0137) (0.0061) -0.0025 

Capital risk 0.0155 0.0241 0.0110 0.0106 0.0088* 0.0110** 0.0035 -0.0167 0.0065** (0.0027) 

 (0.0216) (0.0233) (0.0179) (0.0204) (0.0052) (0.0052) (0.0328) (0.0306) (0.0033) 0.0075* 

CR5 0.1503***  0.1545***  0.0731**  0.0752  0.0348 (0.0044) 

 (0.0496)  (0.0391)  (0.0367)  (0.0455)  (0.0212)  

Lerner index  0.0496  0.0453  0.0245**  0.1194***  0.0549*** 

  (0.0366)  (0.0305)  (0.0111)  (0.0284)  (0.0130) 

Diversification 0.1441*** 0.1462*** 0.0613*** 0.0662*** 0.0283*** 0.0307*** -0.0313** -0.0208* 0.0063 0.0057** 

 (0.0191) (0.0209) (0.0130) (0.0139) (0.0091) (0.0076) (0.0156) (0.0123) (0.0051) (0.0028) 
Loans/assets -0.0970** -0.1186*** -0.1254*** -0.1382*** 0.0074 0.0081 -0.0182 -0.0038 0.0098 0.0217** 

 (0.0380) (0.0340) (0.0306) (0.0319) (0.0100) (0.0091) (0.0170) (0.0166) (0.0091) (0.0093) 

Bank size 0.0626*** 0.0561*** 0.0430*** 0.0421*** 0.0082*** 0.0062*** 0.0017 -0.0057 -0.0011 -0.0036** 

 (0.0074) (0.0074) (0.0064) (0.0072) (0.0026) (0.0023) (0.0042) (0.0127) (0.0010) (0.0014) 

Banking Sec Dev -0.0908** -0.1363*** -0.0571* -0.1119*** 0.0942** 0.0497** 0.1031** 0.0955*** 0.0325** 0.0114 

 (0.0376) (0.0275) (0.0305) (0.0253) (0.0465) (0.0251) (0.0519) (0.0342) (0.0151) (0.0075) 
Stock Mkt Dev 0.0024 0.0153 0.0152* 0.0194** -0.0357** -0.0248** -0.0327* -0.0353** -0.0076* -0.0044** 

 (0.0089) (0.0096) (0.0081) (0.0080) (0.0166) (0.0113) (0.0180) (0.0146) (0.0040) (0.0020) 

GDP growth -0.0027 -0.0071** -0.0022 -0.0055** 0.0074** 0.0037 0.0063 0.0054* 0.0040*** 0.0023*** 

 (0.0028) (0.0031) (0.0025) (0.0025) (0.0036) (0.0023) (0.0040) (0.0030) (0.0011) (0.0007) 

Inflation rate -

0.0012*** 

-0.0012** -0.0009* -0.0007 -0.0002 -0.0001 -0.0003 -0.0000 -0.0000 -0.0001 

 (0.0004) (0.0005) (0.0005) (0.0005) (0.0003) (0.0003) (0.0004) (0.0003) (0.0002) (0.0002) 

Year dummy Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 1,615 1,615 1,615 1,615 1,615 1,615 1,615 1,615 1,615 1,615 

Number of banks 149 149 149 149 149 149 149 149 149 149 

Number of 

instruments 

141 141 141 141 100 100 80 90 96 131 

AR1 P-Values 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

AR2 P-Values 0.339 0.426 0.607 0.731 0.430 0.430 0.302 0.248 0.228 0.239 

Hansen P-Values 0.210 0.166 0.209 0.184 0.178 0.178 0.346 0.384 0.690 0.274 

Note:  CR5 = Five-bank concentration ratio.  

A two-step system GMM was used to estimate the results while applying xtabond2 command (Roodman, 

2009) and Windmeijer (2005) corrected standard errors, small sample and instrument collapse options.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively.  

6.5 Conclusion 

The banking sector plays a critical role towards realising healthy economies with prospects of 

economic growth and development within the East African Community (EAC), which consists 

of Kenya, Tanzania, Uganda, Rwanda and Burundi. The EAC banking sector is predominantly 

the main provider of private sector credit (Beck, 2015; World Bank, 2018a) and efficiency of 

the banks is extremely important since any systemic risks within the banking sector can pose 

serious consequences for the entire economy. Empirical literature on the effects of bank risks 

and efficiency is inconclusive, yet the strand of literature is predominantly found within the 

developed economies (Fiordelisi et al., 2011; Luo et al., 2016; Sarmiento & Galán, 2017; Tan 

& Anchor, 2017; Zhang et al., 2013). In addition, the structure of EAC banking sector is 
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characterized by high bank concentration levels that could impede the level of competition and 

efficiency. 

The paper examined the impact of different bank risk-taking behaviour and market power on 

different types of bank efficiency within the EAC. Compressive types of risk-taking behaviour 

– credit risk, liquidity risk, capital risk and insolvency risk – were explored using structural 

(concentration) and non-structural (competition) measures of market power. Unlike previous 

studies which have examined bank efficiency in a more generic manner, this study decomposed 

the data into technical, pure technical, scale, cost and revenue efficiency. To the best of our 

knowledge, this is the first study to systematically explore the existing interrelationship 

between the different types of bank risks and the different types of bank efficiency under 

variant market structures.  

Using a two-step system GMM on 149 banks with 1,805 observations over the period 2001–

2018, the findings show that the effect of bank risk-taking behaviour varies depending on the 

type of efficiency and the existing market structure. Specifically, credit risk significantly and 

negatively affects technical, scale, cost and revenue efficiency; insolvency risk significantly 

and negatively affects technical, pure technical and revenue efficiency; liquidity risk 

significantly and positively affects technical and pure technical risk and negatively affects 

revenue efficiency, while capital risk significantly and positively affects scale and revenue 

efficiency (see Appendix 6B). 

Market power as measured by both structural and non-structural measures is observed to 

precede all types of bank efficiency, supporting the concentration–efficiency hypothesis that 

banks with greater market power are more efficient. The results reveal that different types of 

risks and market structure should be closely monitored while ascertaining the levels of bank 

efficiency. Overall, reduced bank risk-taking behaviour and greater market power leads to more 

bank efficiency. The results are robust even with an array of bank-specific, industry-specific 

and macroeconomic-specific variables which are observed to significantly affect bank 

efficiency.  

The results present potentially important policy recommendations. Firstly, managers should 

take into consideration the different bank risk-taking behaviours while making key decisions 

since they impact bank efficiency differently. Secondly, bank regulators should be cognizant 

of the positive effects brought about by market power while developing anti-competitive 

policies which reduce the level of market power while encouraging competition. Thirdly, 
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regulators should come up with incentives to encourage small and medium banks to merge 

since large banks which enjoy economies of scale seem to be more efficient. Fourthly, bank 

managers should aspire to enhance their skills in relation with allocation and utilization of 

inputs and outputs to achieve more efficiency. Lastly, banks in the EAC should be encouraged 

to take advantage of the regional financial integration initiatives since diversification is 

positively related with efficiency. It would be interesting for future studies to carry out specific 

country analyses which we are unable to estimate due to present data limitation. Also, a 

threshold into which banks should be encouraged to merge without compromising on the 

competiveness of the banking industry could be investigated.  
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Appendices  

Appendix 6A: Pairwise correlations 

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

 (1) Technical Eff 1.000 
 (2) Pure Tech Eff 0.920*** 1.000 

 (3) Scale Eff 0.573*** 0.217*** 1.000 

 (4) Cost Eff 0.053** 0.008 0.129*** 1.000 
 (5) Revenue Eff 0.009 0.000 0.026 -0.132*** 1.000 

 (6) Credit risk -0.075*** -0.086*** -0.009 -0.159*** -0.059** 1.000 

 (7) Insolvency risk -0.009 0.025 -0.074*** 0.059** 0.033 -0.040* 1.000 
 (8) Liquidity risk -0.041* 0.008 -0.129*** -0.021 -0.055** 0.035 -0.093*** 1.000 

 (9) Capital risk -0.151*** -0.098*** -0.204*** -0.097*** -0.022 -0.053** 0.092*** 0.086*** 1.000 

 (10) CR3 0.206*** 0.279*** -0.086*** -0.099*** -0.025 0.095*** -0.083*** 0.203*** 0.037 1.000 
 (11) HHI 0.235*** 0.307*** -0.066*** -0.088*** -0.007 0.050** -0.073*** 0.140*** 0.022 0.962*** 

 (12) Lerner index 0.197*** 0.166*** 0.161*** 0.463*** 0.346*** -0.122*** 0.147*** 0.104*** -0.112*** 0.088*** 

 (13) Diversification 0.382*** 0.379*** 0.229*** -0.016 -0.033 0.069*** -0.134*** 0.046** -0.173*** 0.041* 
 (14) Loans/assets -0.123*** -0.163*** 0.024 -0.014 0.115*** 0.170*** 0.055** -0.598*** -0.141*** -0.060** 

 (15) Bank size 0.543*** 0.459*** 0.403*** 0.189*** 0.080*** -0.141*** 0.016 -0.254*** -0.140*** -0.300*** 

 (16) Banking Sec Dev -0.098*** -0.164*** 0.107*** 0.118*** 0.006 0.140*** 0.117*** -0.377*** -0.118*** -0.493*** 
 (17) Stock Mkt Dev -0.074*** -0.109*** 0.043* 0.073*** -0.022 0.154*** 0.046* -0.077*** -0.103*** -0.240*** 

 (18) GDP growth 0.059** 0.068*** 0.002 -0.032 0.032 -0.117*** -0.111*** 0.081*** 0.043* -0.047** 

 (19) Inflation rate 0.066*** 0.046* 0.077*** -0.006 -0.016 -0.066*** -0.048** -0.055** -0.029 -0.009 

 

Note:  CR3 – Three-bank concentration ratio and HHI – Herfindahl-Hirschman Index.  

Superscripts ***, ** and * denote significance at 1%, 5% and 10% respectively. 

Appendix 6B: Summary table of the main findings 

 

Technical 

Efficiency 

Pure Tech 

Efficiency 

Scale 

Efficiency 
Cost Efficiency 

Revenue 

Efficiency 

Bank Risks      
Credit risk Negative Effect   Negative Effect Negative Effect Negative Effect 

Insolvency risk Negative Effect Negative Effect     Negative Effect 

Liquidity risk Positive Effect Positive Effect     Negative Effect 

Capital risk     Positive Effect   Positive Effect 

Market Power      
CR3 Positive Effect Positive Effect Positive Effect Positive Effect Positive Effect 

HHI Positive Effect Positive Effect Positive Effect Positive Effect Positive Effect 

Lerner index Positive Effect Positive Effect Positive Effect Positive Effect Positive Effect 

Note:  CR3 = Three-bank concentration ratio and HHI = Herfindahl-Hirschman Index. 

 

 

 

Variables (11) (12) (13) (14) (15) (16) (17) (18) (19) 

 (11) HHI 1.000 

 (12) Lerner index 0.106*** 1.000 

 (13) Diversification 0.041* -0.062*** 1.000 
 (14) Loans/assets -0.064*** -0.007 -0.127*** 1.000 

 (15) Bank size -0.250*** 0.295*** 0.096*** 0.065*** 1.000 

 (16) Banking Sec Dev -0.430*** 0.014 0.055** 0.274*** 0.347*** 1.000 

 (17) Stock Mkt Dev -0.230*** 0.083*** 0.059** 0.186*** 0.146*** 0.666*** 1.000 

 (18) GDP growth -0.031 -0.008 -0.044* -0.082*** 0.004 -0.292*** 0.029 1.000 

 (19) Inflation rate -0.025 -0.032 0.106*** 0.021 0.037 -0.027 0.163*** -0.148*** 1.000 
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CHAPTER 7 

CONCLUSIONS, POLICY IMPLICATIONS AND 

RECOMMENDATIONS 

7.1 Introduction 

The thesis sought to investigate the implications of increased market power for bank efficiency, 

bank risk-taking behaviour and overall financial stability. Empirical evidence suggests that lack 

of competition leads to high bank concentration and increased market power which can hinder 

the level of bank efficiency and financial stability in an economy, especially if some banks are 

too big to fail (Allen & Gale, 2004; Boyd & De Nicoló, 2005; Schaeck & Cihák, 2014; Goetz, 

2018; Saif-Alyousfi et al., 2020; Wu et al., 2020). These are issues of concern because banks 

play a critical role in the allocation and distribution of resources in an economy to spur 

economic growth and development. Against this background, this thesis presents an 

assemblage of empirical papers on bank concentration, competition, efficiency and bank risk-

taking behaviour within the East African Community (EAC). Several panel data estimation 

techniques such as a two-step system Generalized Methods of Moments (GMM) were 

employed using a sample of 149 banks with 1,805 observations over the period 2001–2018. 

Bank concentration and competition were measured using structural and non-structural 

measures and, unlike previous studies that measure bank efficiency in a more generic manner, 

it is decomposed into technical, pure technical, scale, cost and revenue efficiency. Furthermore, 

comprehensive types of risk-taking behaviour – credit risk, liquidity risk, capital risk and 

insolvency risk – were analysed.  

The thesis comprises seven chapters of which four are empirical papers. Chapter 1 presents the 

introduction of the study where problem statement and research questions are discussed. 

Chapter 2 presents the landscape of the financial institutions within the EAC. An overview of 

the financial development indicators, financial reforms and regional integration as well as 

macroeconomic facts are explored. Chapter 3 examines the influence of bank concentration 

and competition on the level of bank efficiency in the EAC with respect to technical, pure 

technical, scale, cost and profit efficiency. Chapter 4 explores the trade-off between bank 

concentration and competition on financial stability in the EAC commercial banks. Chapter 5 

examines the joint effect of market power and different types of bank efficiency on financial 

stability in the EAC. Chapter 6 investigates the nexus between bank risk-taking behaviour and 
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market power on bank efficiency in the EAC. Finally Chapter 7 presents conclusions, policy 

implications and recommendations.  

7.2 Summary of Key Findings 

This section presents a summary of the key research findings from the empirical papers. 

Although some of the findings validate previous related empirical studies, several important 

differences are obtained. The findings of this thesis offer the much needed evidence to guide 

and direct policy makers and bank regulators in decision making with respect to the nexus 

between bank concentration, competition, efficiency and bank risk-taking behaviour.  

7.2.1 Bank Concentration, Competition and Efficiency 

Chapter 3 examines whether increased bank concentration and lack of competition leads to 

inefficiency within the EAC banking sector. Bank efficiency is decomposed into technical, 

pure technical, scale, cost and profit efficiency, unlike previous studies which have examined 

bank efficiency in a more generic manner. The study simultaneously incorporates both 

structural (market structure conduct) and non-structural (bank conduct) measures to establish 

whether bank concentration and competition can be used as a proxy. The findings reveal that 

bank concentration has a positive significant effect on technical, pure technical and profit 

efficiency, thus supporting the SCP hypothesis that efficiency and performance are influenced 

by bank structure.  

The findings also reveal that bank concentration has a negative significant effect on scale and 

cost efficiency, thus supporting the quiet life hypothesis. This implies that concentrated banks 

are cost inefficient and do not capitalize on economies of scale to increase profitability but 

instead choose to have an easy life (quiet life) by charging high prices to make more profits 

(Berger & Hannan, 1998; Mirzaei et al., 2013). In addition, the significant positive association 

of the Lerner index with efficiency implies that greater competition is observed to foster 

technical, scale, cost and profit inefficiency. This might be due to the fact that capital markets 

are still underdeveloped and the banking sector is the main provider of private sector credit to 

the economy. This phenomenon makes banks not to be aggressive with competition since 

demand for credit exceeds supply. 
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7.2.2 Trade-Off between Bank Concentration and Competition on Financial Stability 

Owing to the mixed and inconclusive findings on the effects of market structure, Chapter 4 

examines bank concentration, competition and financial stability nexus across five emerging 

countries (Kenya, Tanzania, Uganda, Rwanda and Burundi). The study extents the debate by 

shedding further light within the EAC perspective. EAC countries are currently involved with 

financial integration initiatives geared towards a more consolidated financial system in the 

region. The expansion of financial systems and presence of regional banks within the EAC 

have increased the level of interconnectedness among the partner countries. The stability of 

these financial systems is overly critical because any shock within one system can catapult 

tremendous effects to the entire EAC region. Financial stability is measured using Z-scores and 

Risk Adjusted Return on Assets (RAROA) while bank concentration is measured using three-

bank concentration ratio (CR3) and Herfindahl-Hirschman Index (HHI). Competition is 

measured using Lerner index, thus the study provides both structural and non-structural 

measures of market structure.  

The findings reveal that bank concentration has a positive significant relationship with financial 

stability, implying that more concentration leads to more stability and reduced probability of 

default risk. Lerner index (inverse measure of competition) is observed to have a positive 

significant relationship with financial stability, suggesting that greater competition impedes 

stability and increases the probability of default risk. The quadratic term for Lerner index also 

reveals a positive significant relationship between market power and financial stability, 

suggesting that a non-linear relationship does not exist within the EAC. The findings are robust 

even with the use of bank, industry and macroeconomic variables. In summary, the findings 

support the concentration–stability view that greater concentration and less competition 

increases stability of the financial system within the EAC. 

7.2.3 Market Power and Different Types of Bank Efficiency on Financial Stability 

Chapter 5 explores the joint effect of market power and different types of bank efficiency on 

financial stability. Unlike existing studies which have employed efficiency in a broad way, in 

this study it is decomposed into five different types: technical, pure technical, scale, cost and 

revenue efficiency. Using a two-step system GMM on 149 banks with 1,805 observations over 

the period 2001–2018, empirical findings reveal that the joint effect of market power and bank 

efficiency is critical for financial stability and the effect is dependent on the specific type of 

efficiency being explored. Increased market power is observed to have a direct positive effect 
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on bank stability, lending support to the concentration–stability hypothesis. With respect to 

bank efficiency, cost and revenue efficiency have a positive significant effect on bank stability 

while the effect of technical, pure technical and scale efficiency is insignificant. Overall, 

concentrated banks with higher cost and revenue efficiency are more stable than inefficient 

banks, thus supporting the efficiency–stability hypothesis. 

7.2.4 Bank Risk-Taking Behaviour, Market Power and Bank Efficiency 

The impact of different bank risk-taking behaviour and market power on different types of bank 

efficiency within the EAC is investigated in Chapter 6. Four types of risk-taking behaviour – 

credit risk, liquidity risk, capital risk and insolvency risk – are explored while structural 

(concentration) and non-structural (competition) measures of market power are employed. The 

study decomposes bank efficiency into technical, pure technical, scale, cost and revenue 

efficiency. The findings reveal that the effect of bank risk-taking behaviour varies depending 

on the type of efficiency and the existing market structure. Specifically, credit risk significantly 

and negatively affects technical, scale, cost and revenue efficiency; insolvency risk 

significantly and negatively affects technical, pure technical and revenue efficiency; liquidity 

risk significantly and positively affects technical and pure technical risk and negatively affects 

revenue efficiency, while capital risk significantly and positively affects scale and revenue 

efficiency (see Appendix 6B). 

Market power as measured by both structural and non-structural measures is observed to 

precede all types of bank efficiency, supporting the concentration–efficiency hypothesis that 

banks with greater market power are more efficient. The results reveal that different types of 

risks and market structure should be closely monitored while ascertaining the levels of bank 

efficiency. Overall, reduced bank risk-taking behaviour and greater market power leads to more 

bank efficiency. The results are robust even with an array of bank-specific, industry-specific 

and macroeconomic-specific variables which are observed to significantly affect bank 

efficiency. 

7.3 Policy Implications and Recommendations 

The findings of this thesis offer some important policy implications to policy makers. First, a 

trade-off between bank concentration and competition should be implemented while evaluating 

financial stability and bank efficiency as it is observed that greater concentration leads to more 

stability/efficiency. This is despite the fact that large banks can still exercise market power and 

collude to charge higher interest rates. Therefore, extreme care should be undertaken while 
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designing and implementing policies as banks may be concentrated yet competitive. Secondly, 

capital adequacy and regulatory frameworks should be strengthened because capitalised banks 

are observed to be more stable and efficient. Banks should be encouraged to be listed to the 

capital markets as this enhances their capital access options under strict regulatory conditions 

which ensures more efficiency and stability. 

Third, policy decisions regarding bank efficiency should be evaluated with specific reference 

to the types of bank efficiency i.e. technical, pure technical, scale, cost and revenue/profit 

efficiency. Bank efficiency should not be evaluated in a generic manner because specific 

efficiencies pose different impacts as a result of market power. Moreover, bank regulators 

should be cognizant of the positive effects brought about by market power while developing 

anti-competitive policies which reduce the level of market power while encouraging 

competition. 

Fourth, mergers and acquisitions of small and medium banks should be encouraged so as to 

realize a more consolidated financial system within the EAC. This will not only increase the 

stability and efficiency of banks through size effects, but it will also open the sector to more 

cross-border banking operations which will accelerate the realization of integration initiatives 

such as a common monetary union which is one of the main EAC goals. Given that the EAC 

is currently engaging in regional financial integration, policies geared towards promotion of 

diversification should be targeted to encourage cross-border banking within the region.  

Lastly, managers should take into consideration the different bank risk-taking behaviours while 

making key decisions since they impact bank efficiency differently. This is because some 

decisions may be counterproductive, especially when certain bank risks are observed to 

enhance efficiency. Bank managers should also aspire to enhance their skills in relation with 

allocation and utilization of inputs and outputs to achieve more bank efficiency.  

7.4 Avenues for Future Research 

The findings of this research have revealed that eclectic policies are required to ensure a trade-

off between bank concentration and competition is maintained. This is because EAC banks are 

observed to be more stable when the market is more concentrated and less competitive. 

However, there are still several areas for future research. First, a mixed method research design 

could be employed in order to capture the qualitative aspects of the behaviour of banks. The 

qualitative data (bank managerial opinions) could be analysed sequentially together with the 
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quantitative data to enhance the understanding of bank behaviour which will help in policy 

formulation regarding efficiency and stability of banks. 

Second, country-specific studies on the nexus between bank concentration, competition and 

bank risk-taking behaviour could be carried out. This would allow for exclusion of contextual 

differences which arise due to cultural differences, different levels of economic development, 

currency differences, and different monetary policy formulation goals.  

Third, a comprehensive study investigating the different channels through which efficiency 

and stability are affected by market power could be explored. This could highlight some of the 

controversies and inconclusive findings of previous studies.  

Lastly, the analysis employed in this thesis could be replicated in other regions, especially 

developing countries where such studies are limited.  
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