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Bank concentration, competition and financial
stability nexus in the East African Community: is
there a trade-off?

Moses Nyangu®2*, Nyankomo Marwa®, Ashenafi Fanta® and Elinami J. Minja?

Abstract: This paper examines bank concentration, competition, and financial
stability nexus across five emerging countries (Kenya, Tanzania, Uganda, Rwanda
and Burundi) within the East African Community (EAC). The methodological
approach applied provides a critical and original contribution to the existing litera-
ture by testing the various theories explaining the relationships between bank
concentration, competition, and stability. A two-step system Generalised Methods
of Moments (GMM) is employed on a sample of 149 banks with 1,805 annual
observations over the period 2001-2018. The findings reveal that high concentra-
tion and low competition lead to more financial stability and less probability of bank
default risk. In addition, a non-linear relationship between competition and stability
is not observed, revealing that greater competition undermines bank stability and
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makes banks more vulnerable to default risk. The findings thus lend to support the
concentration-stability hypothesis that greater market power leads to more bank
stability even after controlling for bank-specific, 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.

Subjects: Economics; Finance; Business; Management and Accounting

Keywords: Bank Concentration; Competition; Financial Stability; System GMM; East African
Community

1. Introduction

Over the last two decades, the banking sector has undergone through 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 (Demirgli¢-Kunt & Detragiache, 2005). However, the advent of the global
financial crisis 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 to increased market power leading to high levels of bank concen-
tration (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; Alvi et al,, 2021; Beck et al., 2006; Boyd et al., 2006; Davis et al., 2020; Fu
et al., 2014; Goetz, 2018; Saha & Dutta, 2020; Schaeck & Cihdk, 2014). Two strands of theories have
been propounded to explain the bank behavior, 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 (Ali et al., 2018; Beck et al., 2006; Danisman & Demirel, 2019; Turk-
Ariss, 2010). On the other hand, the concentration-instability theory presents a destabilizing effect
of bank concentration (Boyd & De Nicolo, 2005; Uhde & Heimeshoff, 2009). Mishkin (1999) argues
that the government’s implicit or explicit assurance of big banks to be rescued in case of bank-
ruptcy increases their risk-taking behavior hence escalating the systemic risk.!

Furthermore, the studies differ in terms of measures employed to estimate bank concentration
and competition, which are assumed to be inversely related hence requiring a further investiga-
tion. For instance, Schaeck et al. (2009) find that concentration and competition may not be
related and capture different characteristics in the banking system. Similarly, Claessens and
Laeven (2004) establish that concentration is a poor proxy of competition. In addition, Bikker
(2004) argues 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 Nicolo (2005) contend 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, previous studies have focused more on developed
economies compared to developing economies and especially Africa to the best of our knowledge.
Against this backdrop, the paper explores the nexus between bank concentration, competition,
and financial stability within the East African Community (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,
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2019). The ongoing reforms in the EAC provide a fertile ground for the analysis of market structure
(Bending et al., 2015; Davoodi et al., 2013).

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). 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 overly critical because any shock within the banks
might catapult tremendous effects on the entire EAC region. Finally, to the best of our knowledge,
there is extremely few or none of the academic research that has explored the dynamics of bank
concentration and competition on financial stability within the East African Community.

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 macro-
economic 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 2 presents theoretical and empirical review,
while Section 3 describes the model specification, variable definitions, and data used. Section 4
presents descriptive and empirical results, while Section 5 concludes the paper with policy
implications.

2. Literature 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 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 experience crises.

On the other hand, the concentration-fragility theory presents 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) argue 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 to pay thus breeding
moral hazard (risk shifting) and adverse selection (funding worse projects) problems (Boyd & De
Nicolo, 2005). However, Berger et al. (2009) observe that in as much 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 engaging in risk mitigation techniques.
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Empirical evidence regarding the concentration-stability and concentration-fragility theories
remain mixed and inconclusive (J. A. Bikker & Haaf, 2002; Beck et al., 2005, 2006; Danisman &
Demirel, 2019; Davis et al., 2020; Fu et al., 2014; Goetz, 2018; Saif-Alyousfi et al., 2020; Schaeck &
Cihdak, 2014; Turk-Ariss, 2010). Both cross-country and country-specific studies have been explored
extensively in the context of developed economies while hardly a few studies have been 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) carry out a study using 69
countries from 1980-1997 to establish the implications of bank concentration and competition on
banking systemic crisis. The findings reveal that banking systemic crises (measured by a dummy
variable) are less in the 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) find that bank market concentration has a significant
negative relationship with bank’s financial soundness in Europe.

Furthermore, Schaeck et al. (2009) carry out a study to establish whether competitive banks are
more stable than non-competitive banks in 45 countries. Using 27,585 observations from 1980-
2005, the study finds out 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 reveal that concentration (measured by concentration index) reduces the likelihood of a crisis
(measured by a crisis dummy) and prolongs the time to a crisis. The findings imply that concen-
tration and competition may not be used as a proxy for each other since they capture different
aspects as also argued by (Claessens & Laeven, 2004). On the contrary, Liu et al. (2013) observe
a non-linear relationship between bank competition and stability in the European countries. The
findings reveal that too much or too little competition leads to instability, but moderate competi-
tion leads to higher stability.

Additionally, Fu et al. (2014) explores the effect of bank competition and concentration on
financial stability in the Asian Pacific countries and finds that bank concentration (as measured
by 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 finds that low market power (high competition) (as measured by Lerner
and E-Lerner Index) also leads to bank risk exposure. The findings are somewhat interesting and
contrasting since they imply that concentration-stability and concentration-fragility hypothesis
can apply simultaneously within those economies raising concerns on the measurement of bank
concentration and competition.

Schaeck and Cihdk (2014) use a different measure of bank competition (Boone [2008] Indicator)
to examine the relationship between competition, efficiency and stability and the study finds that
increased competition leads to more bank stability. The study observes 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 establishes that healthy
banks benefit more from competition-stability effect compared to the fragile banks. However,
a recent study by Danisman and Demirel (2019) contrasts the findings by establishing that
a competitive banking environment leads to more bank risks while carrying out a study in 25
developed economies.

Focusing on the country-specific studies in developed economies, Boyd et al. (2006) uses 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 finds a significant positive relationship between concentration and probability of a bank
failure thus supporting concentration-fragility hypothesis. The findings are consistent with Goetz
(2018) who carry out a study on the effect of competition on bank stability in the US using
a sample of 102,819 bank observations from 1976 to 2006. The study specifically examines how
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interstate banking deregulation influenced the entry of other banks in the region and the effect it
had on bank stability. The findings reveal that the removal of entry barriers (competitiveness)
increased the level of bank stability significantly.

Other studies like Turk-Ariss (2010) and 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) use 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 find that concentrated banks exhibit 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 prove to
be more stable thus supporting the traditional concentration-stability hypothesis. In addition, Ali
et al. (2018) use a sample of 156 countries in both developed and developing economies for
a period between 1981-2011 to establish the direct and indirect effect of bank concentration on
financial stability. The findings reveal that there is no direct effect of bank concentration on
financial stability but notes that bank concentration has an indirect positive effect on financial
stability through profitability channel and indirect negative impact on interest rate channel. The
findings are however contrasted by Saha and Dutta (2020) who find that competition enhances
stability while examining 92 countries in both developed and developing countries.

Albeit the extensive literature, few studies have been explored with respect to the developing
economies, and especially Africa (Akande et al., 2018; Amidu & Wolfe, 2013; Kouki & Al-Nasser,
2017; Saif-Alyousfi et al., 2020). A study by Amidu and Wolfe (2013) explores the relationship
between competition, diversification and stability and finds that competition increases bank
stability. In contrast, Kouki and Al-Nasser (2017) find that market power leads to efficiency and
stability. Similarly, Akande et al. (2018) find 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, methodol-
ogy and measures of concentration and competition employed. This study attempts to fill such
gaps by investigating the largely underexplored EAC banking industry which provide fertile grounds
for the analysis of market structure due to the ongoing reforms (EAC, 2019).

3. Methodology

3.1. Model specification

Consistent with Liu et al. (2013) and Mirzaei et al. (2013), the paper explores the dynamics of bank
concentration and competition on financial stability using the following general dynamic panel
econometric model on bank-level data:

s k m
Zict = Po + B1Zict—1 + pConc/Compics + 3 BXsict + X Bi¥ket + X BmCrmct + €ict
s=1 k=1 m=1

€jct = i + At + Vier (1)

Where: Z; refers to the dependent variable (financial stability) and Zi; 1 is one period lag of
financial stability,Conc/Comp;. represents the bank concentration or competition variable, X; i is
a vector of bank specific variables, Yy is a vector of industry/institutional while Cp,  is a vector of
country/macroeconomic variables. ¢ is the error term where; 4; is unobserved individual specific
effect, A; is the unobserved time effects, and v, is the normal stochastic disturbance term. The
regression model is a two-way error component where: y; ~IIN(0,62) and viq ~IIN(0,02).
Subscript i denotes it bank,c denotes country and t denotes the time period.
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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:

S k m
Ziet = Po + B1Zict_1 + BrCOMPict + f3Compi, + X fXsict + X AiVket T X BmCrmect + &ict
s=1 k=1 m=1

€ict = Hj, + A, + Vier (2)

Where: Comp.; represents competition variable (Lerner) while Comp2, denotes the quadratic term
of competition variable (Lerner?). The analogous variables remain the same as specified in equa-
tion 1 above. Table 1 presents the list of variables, definitions and sources.

The paper employs a two-step system Generalised Methods of Moments (GMM) as proposed by
(Blundell & Bond, 1998). Unlike fixed or random effects models which may be biased and incon-
sistent, GMM addresses problems of endogeneity, unobserved heterogeneity, correlation between
the regressors and the lagged dependent variable being included as a covariate (Efthyvoulou &
Yildirim, 2014). 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, concentra-
tion 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. Equation (1) and (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.

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 sound-
ness as captured by equity to asset ratio (Kasman & Kasman, 2015; Liu et al,, 2013). Z-Score is
a bank level measure and is used as an inverse proxy of firm’s probability to 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.

B ROA;: + %

Zit - T% (3)

Where: ROA;; represents return on assets for bank i at time t, ﬁit represents average equity to total
assets of bank i at time t and 6ROA;; 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:

ROA
RAROA = —ROA (4)

Where ROA is the ratio of income before tax over total assets. A higher value of RAROA imply more
bank stability.
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Table 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 (log TA)

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 (%)

World Bank Development Indicator

Stock market development

The ratio of value of shares traded
to market capitalization (%)

World 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

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 estab-
lish whether bank concentration and competition are significantly related or not.
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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 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 3 largest banks and ignores all the other small banks (J. Bikker & Haaf, 2002).
It takes the following form:

3
CR3 =3 S (5)
i

Where: CR; is the 3-bank concentration ratio and S; is the market share of the 3-largest banks.

Unlike CR3 which accounts for 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 closer to zero, the market is perceived to be highly competitive while if
HHI is one or closer to one, the market is perceived to be oligopolistic and a monopoly if one. HHI is
computed using the following formula:

n
HHI = 21 (Si)? (6)
1=
Where: S;; is the market share of bank i at time t and n is the number of firms in the market.
According to J. Bikker and Haaf (2002), 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 consid-
ered as highly concentrated.

3.3.2. Competition

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 therefore
it 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 ;Mclt) (7)
it

Where: P is the price of the banking output, MC is the marginal cost, i and t represent specific bank
at a specific year. Lerner index takes the values between 0 and 1 whereby, 0 is the minimum and 1
is the maximum value. When Li = 0, it implies that there is a perfect competition and when Li =1, it
implies there is a monopoly. Therefore, 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). MC;; is derived using the
following translog cost function:

Mw

3 3 303 1
InCosty = By + p1InQ;: +%ln0,»2t + Z thank‘it + 2 @kanitanth + 2 2 5ktank‘itanVj,it + 3
k=1 -

k=1 k=1j=1 k=1

3
(pktanZth + wytrend + %trend2 + wstrendInQ;; + Y @lnWy ptrend + +eit
k=1
(8)

Where: Cost represents bank total cost computed as total expenses for bank i at time t; Q is proxy
for bank output or total assets; and W ;; represents the three input prices (Berger et al., 2009; Liu
et al., 2013; Turk-Ariss, 2010). W, W, and W3 represents the input price of funding (computed as
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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 (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 MC; is then estimated by taking the first
derivative with respect to output for each bank as follows:

Costj;

MCi = Or
I

3
P+ BaInQi + Y BInWy y + wstrend )
k=1

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. They include: Bank size measured as natural log of total assets to control for
bank size effects. A positive relationship of bank size and financial stability imply 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 (Demirglig-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. Diversification (Non-interest income) measured by total
non-interest income over total assets and 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
more stable than non-listed banks. Foreign owned banks measured by a dummy variable of 1 if 50% of
shares is owned by foreigners in each year, and otherwise 0. Government owned banks measured by
a dummy variable of 1 if 50% 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 an exception of government sector. A higher ratio is an indicator of increased financial
deepening leading to stability of banks (Goetz, 2018: Mirzaei et al., 2013). Stock market develop-
ment (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 informa-
tion about companies thus reducing moral hazard and adverse selection risks (Mirzaei et al., 2013).
Therefore, a higher ratio shall connote 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. They include: GDP Growth measured as a rate of growth of real GDP to capture the
development level, and Inflation rate measured as a rate of change of GDP deflator. Real interest
rate measured as a nominal interest rate minus rate of inflation is included to measure bank’s cost
of funds which may increase the default rate if interest rates are high thus affecting bank stability.
1 presents the list of variables, definitions and sources.

3.5. Data

The sample data obtained is for the East African Community (EAC) banking industry. EAC is comprised of
six countries, namely: Kenya, Tanzania, Uganda, Rwanda, Burundi and South Sudan. However, South
Sudan is excluded from the sample countries due constraints of data availability, and also, recently
joined the EAC bloc in 2016 thus remaining with five countries. Both micro bank-level and macro
country-level data is employed. The bank-level data is obtained from Fitch Connect database while
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. A selection criterion is 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 (concentration, competition and stability)
must be available. Secondly, for the case of mergers and acquisitions, the target and acquiring bank are
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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 is carefully verified with respective central banks for each country while
removing any missing and suspicious negative or zero values. The final variables are winsorized at
the 1% and 99* percentiles to control for extreme values and unobservable input errors.
Additionally, 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 are deleted. The above procedure yields a final sample of unbalanced panel dataset
of 1,805 bank year observations for 149 banks over the period 2001-2018. Table 2 and figure 1 & 2
presents the evolution the evolution of financial stability and bank market power while Table 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 presents pairwise correlation
coefficients and statistical significance for the variables and the magnitude is not too high to cause
the problem of multicollinearity.

4. Results and discussion

4.1. Preliminary results

2 and figure 1 & 2 presents 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 Lerner
Index (LI). As it can be observed in Figure 1, Z-score and RAROA have steadily remained
constant and stable over the period with an exception of some few volatilities. This can be
explained by the fact that no major crisis 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 remains almost constant, bank concentration levels
(as shown in Figure 2) appear to be decreasing over the period as denoted by CR3 and HHI
except from 2015 to 2018 when they start increasing. The decrease in bank concentration
levels could be explained by increased relativity of bank efficiency, removal and abolition of
trade tariffs which has made banks to open up and even engage in cross-border banking
activities (Kodongo et al.,, 2015).

Additionally, EAC, comprise of developing countries which are characterized by underdeveloped
capital markets and the 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 is observed (in Figure 2) to be decreasing at the beginning of the sample period;

Table 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 denote Risk Adjusted Return on Assets, CR3—Three-bank concentration ratio, HHI—Herfindahl-
Hirschman Index and LI —Lerner index
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Figure 1. Evolution of financial
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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).

2 presents the mean values of the key variables for each country. In particular, Kenya appear to have
the highest Z-score (16.41%) and the lowest concentration ratio (CR3 of 37% and HHI of 7%) value
compared to the other countries thus making it to be 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 lends its banking system to be more competitive (Beck et al., 2010). 3 presents the
descriptive statistics for bank, industry and country level variables employed in the study while 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.
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4.2. Empirical findings

Tables 5 and 6 present the results of the effects and dynamics of bank concentration and
competition on financial stability. Z-score and RAROA are used as dependent variables and proxy
measures of financial stability in table 4 and 5, respectively. In each table, measures of bank
concentration (i.e., CR3 and HHI) and competition (i.e., Lerner index) are employed. The rationale
for employing both structural and non-structural measures is to test whether the measures are
significantly related or not. This is important because Claessens and Laeven (2004) and Bikker
(2004) argue that concentration and competition may be poor proxies for each other. To account
for endogeneity and bidirectional link among the explanatory variables, two-step System GMM is
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.>

5 shows that bank concentration measures (column 1 and 2) are positive and statistically
significant with Z-score implying that increased bank concentration leads to more bank stability
and less risk. The Lerner index (column 3) is also positive and statistically significant with Z-score
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 Cihdk (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 Boyd and De Nicold (2005) contention.

Following Berger et al. (2009), Fu et al. (2014), and Dutta and Saha (2021a), the quadratic term
of Lerner index in column 6 tests whether a non-linear relationship exists between competition
and financial stability. Since the quadratic term is positive just like the Lerner index, it implies that
greater competition may undermine the level of bank stability and increase the probability of
default risk. Unlike the non-linear relationship observed by Liu et al. (2013); Dutta and Saha (2021q,
2021b), the results are consisted with the findings of Turk-Ariss (2010). The inexistence of non-
linear relationship could be explained by the overreliance of the bank based financial systems
which are the main providers of credit to the entire economy due to the underdeveloped capital
markets. These reduces the level of competition among the banks allowing them to enjoy market
power privileges such as accumulating capital buffers (Oduor et al., 2017). The findings also reveal
that size is positively and statistically related with overall bank stability. This implies that large
banks with more asset base are more stable. Capitalisation is also positively and statistically
significant with bank stability implying that banks with more 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).

6 also 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 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 global financial crisis
as denoted by a crisis dummy never affected the EAC banks in a negative manner.

4.3. Robustness checks

For further robustness checks, two alternative tests are conducted. First, different measures for
bank concentration and competition are employed i.e. five-bank concentration ratio (CR5) and
a separate country-specific bank-level Lerner index. The rationale is mainly to account for the
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potential differences in technology in each country within the EAC. As observed in Table 7, the
dependent variable in column 1-4 is Z-score and the findings are positive and statistically sig-
nificant implying that increased bank concentration and market power leads to more bank stability
and less probability of default risk. Additionally, columns 5-8 which use ROROA as the dependent
variable observe the same findings. The quadratic Lerner index term is also positive and statisti-
cally 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. Lewbel (2012, 2018) 2SLS method that uses heterosce-
dasticity in the data to generate internal instruments as an identification for the endogenous
regressors is employed for further robustness tests. The results remain consistent with the main
findings of the paper.*

5. Conclusion

Owing to the mixed and inconclusive findings on the effects of market structure, this paper
examines bank concentration, competition and financial stability nexus across five emerging
countries (Kenya, Tanzania, Uganda, Rwanda & Burundi) within the EAC to provide some conclu-
sion 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
system and presence of regional banks within the EAC have increased the level of interconnected-
ness 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. Using
a two-step system GMM, a sample of 149 banks from 2001 to 2018 is employed generating
unbalanced panel dataset of 1,805 bank year observations. Financial stability is measured using
Z-score and Risk Adjusted Return on Assets (RAROA) while bank concentration is measured using
three-bank concentration ratio 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 signifi-
cant relationship with financial stability suggesting that greater competition impede 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. While concentrated banks may have reduced banking
risk due to the capital buffers, they might exercise their market powers by charging high prices to
the customers. 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 imply that
large and well capitalised banks are stable and less risky. Listed banks also seem to be more stable
and this could be due to ease of access to capital by the listed banks and strict regulatory controls.
Using the crisis dummy variable for global financial crisis in 2007-9, the findings suggest that the
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, large
banks can still exercise market power and collude to charge higher interest rates. Secondly, capital
adequacy and regulatory frameworks should be strengthened as well because capitalised banks
appear to be more stable. Thirdly, banks should be encouraged to get listed on the capital markets
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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 consoli-
dated 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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Notes

1. Boyd et al. (2006) present that the effect of riskier
portfolios is more than the revenues realized from
the concentrated banking sectors. In addition, empiri-
cal evidence suggest that 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 Nicolo, 2005; Goetz,
2018; Ibrahim et al., 2019; Schaeck & Cihak, 2014). On
the hand, Martinez-Miera and Repullo (2010) and
(Dutta & Saha, 2021b) observe a non-linear relation-
ship between competition and stability.

2. 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 inte-
gration initiatives where the level of interconnected-
ness has increased and any bank shock might catapult
tremendous effects to the entire region. In addition,
both structural and non-structural measures are
employed unlike the prior studies.

3. 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 circum-
vent the effect of a large number of instruments which
make the results of GMM misleading, we ensure the
number of instruments do not exceed the number of
groups and also use a subset of the instrument matrix
available. Financial stability, bank concentration, com-
petition, capitalisation, diversification, loans/assets,
and bank size are 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 are
treated as exogenous variables in ivstyle option of
xtabond2.

4. The robustness results with regard to Lewbel (2012,
2018) 2SLS method are not reported in the paper;
however, they are available from the corresponding
author upon request.
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