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ABSTRACT

Bank size is one of the vital internal determinants of banking 
performance, although scholars hold contradictory views on bank size 
and its influence on performance. The aim is to examine the effect of 
bank size on quoted deposit money banks (DMBs) in the region of 
sub-Saharan Africa (SSA). The sample, collected over a period of nine 
years (2011-2019) included fifty listed commercial banks drawn from 
across the six sub-Saharan African countries, namely Nigeria, Ghana, 
South Africa, Zambia, Kenya, and Tanzania. The data were analyzed 
using a two-step system generalized method of moment (GMM). 
The finding revealed a significant and negative association between 
bank size and its financial performance. However, the smaller banks 
performed better when compared to their larger counterparts in the 
region. These findings seem to suggest that banks keep their capital 
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level on the high side and minimize the rate of their non-performing 
loans in order to achieve more excellent banking performance within 
the region.

Keywords: Bank size, bank performance, capital adequacy ratio, 
system GMM, SSA.

INTRODUCTION

Bank performance is affected by both external and internal factors 
(Sufian, 2012). The internal determinants constitute individual bank 
attributes that have been shown to affect the performance of banks. 
Many studies examined the association of bank performance with 
firm-specific features (Terraza, 2015). The relationship between bank 
size and performance has been widely researched, particularly in 
developed and emerging economies, though with less attention given 
to the sub-Saharan African (SSA) region. Economic theorists opined 
that market structure would affect bank performance, since larger 
institutions could offer lower-cost services until diseconomies of scale 
set in (Luc & Levine, 2009). Many studies have indicated that the 
association between bank size and performance can be positive, for 
example as highlighted in studies by Athanasoglou et al. (2006) and 
Dietrich and Wanzenried (2011), or negative as found in the studies 
by Luo et al. (2016),  Naceur and Omran (2011) and Waemustafa and 
Sukri (2015). 

The recent global financial crisis lasting from 2007 to 2009 was 
attributed mainly to larger banks, and their distress affected the real 
economy. As a result, a robust debate was triggered on organizational 
complexity, optimal size, and the whole spectrum of banking activities 
(Laeven et al., 2014). These deliberations took place against the 
background of a financial setting that has emerged significantly in the 
past two decades, supported by financial deregulation and innovation. 
The rapid acceleration of growth in the size of the banking system 
and increasing global interconnection led larger banks to increase 
their complexity, size, and involvement in market-based activities. 
Consequently, opinions on the optimal way forward vary. Some prefer 
capital review on larger banks, as in Basel III provisions, while others 
are against it.
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Previous studies have focused on the experience of bank size in 
advanced economies; a smaller number of studies have examined the 
pattern of behaviour of bank size and how it affected its performance 
in the context of the SSA, and therefore this study is expected to fill 
the literature gap. Also, it analyzed the impact of bank size on the 
performance of the SSA banks and this has contributed to the literature 
in several ways. Firstly, the study examined the behaviour pattern 
of the banks in terms of size and how this could affect the financial 
performance of banks in the SSA. Secondly, the study used the new 
data set from banks in the SSA, data which were collected from the 
latest recent period in the banking history of the SSA banks. Thirdly, 
the present study is among the first studies to carry our research on 
the major financial markets in the SSA region, and this could be an 
important point of departure for future researchers.

The remainder of the paper is sectionally structured as follows: 
Section 2 discusses the concept and relevant empirical studies related 
to the subject matter, Section 3 discusses the data and methodology 
adopted, while Section 4 describes the results, and finally, Section 5 
provides the conclusion and recommendation.

LITERATURE REVIEW AND HYPOTHESES 
DEVELOPMENT

The bank handles expected economies and diseconomies of scale 
within the banking industry. It monitors product and cost differences 
and risk diversification concerning financial institution size (Sufian & 
Chong, 2008). The consensus in the general literature has been that 
the banking mean cost curve is relative to optimal bank size, with a 
flat U shape being a bit more efficient than small or large banks. On 
the other hand, length could be nonlinear, with performance increase 
in the initial period and the size and then diminishing for bureaucratic 
and many other reasons (Athanasoglou et al., 2006).

Moreover, a larger bank will have economies of scale, which is the 
result of joint and similar service provisions. Barros et al. (2012) found 
that more diversified and larger banks had higher poor performance 
probability, signifying that specialized and smaller banks could 
minimize asymmetric information and be more efficient in lending. 
The critical issue to address based on the literature, is whether bank 
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profitability is affected by size. Past studies have examined the 
relationship between the two factors, and empirical research evidence 
proved the function of height in influencing bank profitability 
determinants.  

Extensive empirical studies have revealed the following findings. 
Studies by Smirlock (2013), and Bikker and Bos (2014) showed a 
significant positive association between the size and profitability of 
banks. Moreover, Athanasoglou et al. (2006) and  Kosmidou et al. 
(2007) found a positive association between profitability and the size 
of banks they investigated. Past researches on the association of size 
and profitability of banks showed that economies of scale could benefit 
a large number of banks, enabling cost minimization (Bourke, 1989; 
Goddard et al., 2004; Molyneux & Thornton, 1992), and a higher rate 
of production expected to be recorded compared to smaller banks.

On the other hand, some scholars have found a negative relationship 
between bank size and profitability, indicating that larger banks 
obtained lesser profit than smaller ones due to the better management 
of their capital and a lower rate of non-performing loans contained 
by their capital coverage. These were findings as reported by Jiang 
et al. (2003) and Sufian and Chong (2008).  Naceur and Goaied 
(2001) opined that size had a significant and negative effect, mainly 
on net interest margins. Kosmidou et al. (2007) and  Dietrich and 
Wanzenried (2011), in their findings on the performance of banks, 
revealed that the inverse association witnessed in large banks was 
due to heavy losses triggered by many irrecoverable loans. Moreover, 
Boyd and Runkle (1993) confirmed a negative association between 
profitability and size. In another study, Hassan Al-Tamimi and Charif 
(2011) examined the various approaches of performance evaluation 
by the U.A.E commercial banks and found that large banks perform 
better than small banks.

Similarly, the available literature in this area has shown that the 
relationship between bank size and performance can be positive 
or negative (Athanasoglou et al., 2006; Naceur & Omran, 2011). 
Studies that revealed a positive relationship between bank size and 
performance included the work of  Le  et al. (2020) and Sakawa 
et al. (2020). Other studies have established a negative association 
between bank size and performance, such as the work of Dávila and 
Walther (2020), Lorenc and Zhang (2020) and Noman et al. (2021). 
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Joaqui-Barandica et al. (2021) examined the relationship between 
commonality, macroeconomic factors and bank profitability, while 
the study by Chand et al. (2021) analysed the determinant of bank 
stability in a small Island economy, providing evidence from Fiji. 

Moreover, the study by Rahmi and Sari (2019) investigated the 
relationship between risk-based bank ratio and profitability of Sharia 
banking. Saleh and Abu Afifa (2020) investigated the relationship 
between credit risk, liquidity risk, bank capital and bank profitability 
among emerging economies. Abdelaziz et al. (2020) analyzed the 
association between credit risk, liquidity risk and bank performance 
within the Middle East and North African (MENA) region. Karyani 
et al. (2020) examined the relationship between risk governance and 
bank profitability in ASEAN-5. Hence, most of the studies on the 
performance of banks have focused on its determinants, or testing the 
influence of other factors on bank performance. Therefore, the focus 
of this study is on bank size effect on bank performance in the SSA.  

Biswas et al. (2017) examined the effect of bank size on firm 
value among borrowers in the United States (U.S.). The findings 
revealed a positive association between bank size and substantial 
weight following loan origination. Grechyna (2018) evaluated the 
relationship between firm size, bank size, and financial development, 
and discovered a negative association between characteristics of 
bank size and economic growth. In contrast, De Haan and Poghosyan 
(2012) analyzed the nexus between the measure of bank and earnings 
volatility of U.S. Bank Holding Companies, and they found a positive 
association between size and earnings of U.S. Banks. Le et al. (2020) 
evaluated the relationship between bank size and efficiency in a 
developing economy. The result indicated that small banks were more 
efficient compared to large banks. These previous studies with their 
different findings have led to the formulation of the following two 
hypotheses. Larger banks, by principle, are expected to experience 
a more significant rise in performance through economies of scale. 
Conversely, above a particular size threshold, diseconomies of scale 
could emerge, rendering the bank size an obstacle to its implementation.  
To guide the present study, the following hypotheses, which have 
been developed based on previous empirical studies, were proposed:
  
H1:	 There is a significant positive relationship between bank size and 

bank performance in the SSA.
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The non-performing loan (NPL) size is an indication of banking 
performance; that is, the lower, the better (Beck et al., 2015). NPLs 
are widely accepted among scholars as a great impediment and a 
contributing factor to bank failures. Holding a higher proportion of 
NPLs is an indication of a poor-performing bank and vice versa. Most 
empirical studies have established a negative association between 
NPLs and bank performance. Barros et al. (2012) in their study 
reported a negative relationship between bank performance and NPL 
ratios.

Given the many negative effects of the NPL, most banks have 
incorporated low NPL ratios as part of their performance objectives 
(Vanhoose, 2007). Other empirical studies, such as those by Ghosh et 
al. (2020); Killins et al. (2020); Li et al. (2021); Mahrous et al. (2020) 
and Ozili (2020) have established a negative relationship between the 
NPL and bank performance. Knowing the extent of the influence of the 
NPL on other factors influencing bank performance will help greatly 
in management decision on how to contain its effect on the banking 
sector. Based on this, the following hypothesis was formulated:

H2:	 There is a significant relationship between non-performing loans 
and bank performance in the SSA. 	        

METHODOLOGY AND DATA

Theoretical Framework

The agency theory posited and established firm-specific characteristics 
relevant to firm performance. The main idea behind agency theory  
(Jensen & Meckling, 1976)  is that the principal and the firm’s agent 
have a mismatched objective, with the latter believed to administer the 
firm’s affairs based on his interest, and at the expense of his principal. 
In other words, the theory provides that actions and decisions of agents 
are skewed primarily towards personal gains. Hence, managerial 
empire building influences the prospect of increasing firm size, and 
large firms usually have lousy governance. It further explains that an 
agent, serving as managers in banks may increase the size of their 
banks to enjoy personal benefit due to managing a large organization, 
or receiving higher compensation due to the size of the bank (Gabaix 
& Landier, 2008; Jensen, 1986; Murphy, 1985). By extension, 
this theory predicts a negative association between bank size and 
performance. 
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The proponents of a large board size believe that it provides an 
increased pool of expertise because larger boards are likely to have 
more knowledge and skills at their disposal. They can also reduce 
the dominance of an overbearing C.E.O. (Forbes & Milliken, 1999). 
The board’s monitoring and supervising capacity increases as more 
and more directors join the board (Jensen, 1993). These proponents 
also find support from stakeholder theory which suggests a positive 
association between larger boards and effective decision making. 
Furthermore, a larger board size may enhance the quality of advice 
given to corporate management (Forbes & Milliken, 1999; Cohen et 
al., 2002; Haniffa & Hudaib, 2006).

Model

This study uses dynamic model specifications to appraise the effects 
of bank size and financial performance. The empirical models for 
assessing the impact of bank size and financial performance are 
specified in Equation (1) and Equation (2). The dependent variable 
is financial performance, which is proxied by return on asset (ROA) 
and return on equity (ROE). The leading independent variables are 
bank size that is proxied by a log of total investment, bank-specific 
and represented by capital adequacy ratio (CAR), deposit ratio (DEP), 
loan ratio (LON), and non-performing loan (NPL). In addition, 
macroeconomic variables included in the model are gross domestic 
product (GDP) and inflation (INF). 

	                  (1)                                                                                    

	                   (2)                                                                                     

where βi  and γi (i = 1,2,…, 8) are coefficients and            are  
composite error terms.

Justification of Variables 

Financial performance is the dependent variable, while  the ROA and 
the ROE are the two measures of financial performance of banks as 
employed by Asutay and Othman (2020). The ROA is measured by the 
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(DEP), loan ratio (LON), and non-performing loan (NPL). In addition, macroeconomic variables included 
in the model are gross domestic product (GDP) and inflation (INF).  
 
𝑅𝑅𝑅𝑅𝐴𝐴𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑅𝑅𝑅𝑅𝐴𝐴𝑖𝑖𝑖𝑖𝑖𝑖−1  +  𝛽𝛽2𝐵𝐵𝐵𝐵𝐵𝐵𝑖𝑖𝑖𝑖𝑖𝑖 +  𝛽𝛽3𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 +  𝛽𝛽4𝑁𝑁𝑁𝑁𝑁𝑁𝑖𝑖𝑖𝑖𝑖𝑖 

                   + 𝛽𝛽5𝐷𝐷𝐷𝐷𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖 +  𝛽𝛽6𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖 +  𝛽𝛽7𝐼𝐼𝐼𝐼𝐼𝐼𝑗𝑗𝑗𝑗 +  𝛽𝛽8𝐺𝐺𝐺𝐺𝐺𝐺𝑗𝑗𝑗𝑗 + η𝑖𝑖 +  λ𝑡𝑡 + ε𝑖𝑖𝑖𝑖                  (1)                                                                                     

 

𝑅𝑅𝑅𝑅𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖 =  𝛾𝛾0 + 𝛾𝛾1𝑅𝑅𝑅𝑅𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖−1 +  𝛾𝛾2𝐵𝐵𝐵𝐵𝐵𝐵𝑖𝑖𝑖𝑖𝑖𝑖 +  𝛾𝛾3𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 +  𝛾𝛾4𝑁𝑁𝑁𝑁𝑁𝑁𝑖𝑖𝑖𝑖𝑖𝑖 

                   + 𝛾𝛾5𝐷𝐷𝐷𝐷𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖 +  𝛾𝛾6𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖 +  𝛾𝛾7𝐼𝐼𝐼𝐼𝐼𝐼𝑗𝑗𝑗𝑗 +  𝛾𝛾8𝐺𝐺𝐺𝐺𝐺𝐺𝑗𝑗𝑗𝑗 + η𝑖𝑖 +  λ𝑡𝑡 + ε𝑖𝑖𝑖𝑖                   (2)                                                                                     
 

where βi and γi (i = 1,2,…, 8) are coefficients and η𝑖𝑖 +  λ𝑡𝑡 + ε𝑖𝑖𝑖𝑖 are composite error terms. 

 
Justification of Variables  
 
Financial performance is the dependent variable, while  the ROA and the ROE are the two measures of 
financial performance of banks as employed by Asutay and Othman (2020). The ROA is measured by the 
proportion of the bank's net profit to the total assets, as seen in Aebi et al. (2012), Díaz and Huang (2017) 
and  Ghenimi et al. (2017b). The ROE is measured by the proportion of the bank's net profit to total equity, 
as was used in  Abor et al. (2018), Adesina and Mwamba (2018) and  Díaz and Huang (2017). The natural 
logarithm of total assets measures the primary independent variable of interest bank size (BSZ) in millions 
(Abu-Serdaneh, 2018; Adesina & Mwamba, 2018; Amoozegar et al., 2017). Other bank-specific variables 
include capital adequacy ratio (CAR) measured by the ratio of total equity to the entire asset, as used in 
Ashraf et al. (2018), Drehmann et al. (2010) and Ghenimi et al. (2017a). 
 
The NPL was measured by the ratio of NPL to the total loan, as was used by Jiang and Zhangi (2018), 
Partovi and Matousek (2019) and  Zhu et al. (2015). The DEP was measured by the total deposit to total 
assets (Ly & Shimizu, 2018; Varotto & Zhao, 2018; Willem, 2013). The LON was measured by the whole 
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proportion of the bank’s net profit to the total assets, as seen in Aebi 
et al. (2012), Díaz and Huang (2017) and  Ghenimi et al. (2017b). 
The ROE is measured by the proportion of the bank’s net profit to 
total equity, as was used in  Abor et al. (2018), Adesina and Mwamba 
(2018) and  Díaz and Huang (2017). The natural logarithm of total 
assets measures the primary independent variable of interest bank 
size (BSZ) in millions (Abu-Serdaneh, 2018; Adesina & Mwamba, 
2018; Amoozegar et al., 2017). Other bank-specific variables include 
capital adequacy ratio (CAR) measured by the ratio of total equity to 
the entire asset, as used in Ashraf et al. (2018), Drehmann et al. (2010) 
and Ghenimi et al. (2017a).

Table 1

Variable Measurement

Variable Measurement Notation
Return on asset The proportion of bank’s net 

profit to total asset ROAijt

Return on equity The proportion of bank’s net 
profit to total equity ROEijt

Bank size Natural logarithm of  total 
asset (millions) BSZijt

Capital adequacy ratio Ratio of total equity to total 
asset CARijt

Non-performing loan Ratio of non-performing 
loan to total loan NPLijt

Deposit ratio Ratio of total deposit to total 
asset DEPijt

Loan ratio Ratio of total loan to total 
asset LONijt

Inflation Annual consumer price 
index percent

INFjt

Gross Domestic Product GDP growth rate in 
percentage

GDPjt

Note. Source is the author’s compilation based on the literature, 2020.

The NPL was measured by the ratio of NPL to the total loan, as was 
used by Jiang and Zhangi (2018), Partovi and Matousek (2019) and  
Zhu et al. (2015). The DEP was measured by the total deposit to total 
assets (Ly & Shimizu, 2018; Varotto & Zhao, 2018; Willem, 2013). 
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The LON was measured by the whole loan to total assets (Abor et 
al., 2018; Altunbas & Marques, 2008; Willem, 2013). The two 
macroeconomic variables used were the INF and the GDP. The INF 
was measured by annual consumer price index percent, as was used in 
Abbes and Mahdi (2018), Abdul-Rahman et al. (2018) and Berglund 
and Mäkinen (2019). The GDP was measured by the growth rate in 
percentage, as was used in  Abbes and Mahdi (2018), Díaz and Huang 
(2017) and Waemustafa and Sukri (2015).

The net interest margin was used as a robustness-dependent variable 
alternative measurement. Net interest margin (NIM) was measured 
as net interest income to total asset ratio, as was used in Ashraf et al., 
2018; Hong et al., 2014). The CAR  was adopted and calculated by 
total capital to total assets, as was used by (Varotto & Zhao, 2018), 
and leverage ratio (LEV) was calculated by total debt to total capital, 
as was used by (Bostandzic & Weiß, 2018; Waemustafa & Sukri, 
2015) for robustness. The CAR and the LON were dropped from the 
baseline model. Table 1 shows a detailed description of the variables. 

Table 2

Sample of Banks in Six SSA Countries

Country No. of banks Sample of banks   
based on data availability

Nigeria 16 14
Ghana 9 9
South Africa 17 9
Kenya 20 10
Zambia 7               3
Tanzania 15 7
Total 84 50

Note. Source is the author’s compilation based on the available data, 2020

Data and Sampling Method

A panel data consisting of 50 listed commercial banks over nine years 
(2011-2019) was used. The convenience sampling technique used was 
based on data availability within the period. The panel provided 450 
observations from the six SSA countries, comprising Nigeria, Ghana, 
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South Africa, Zambia, Kenya, and Tanzania. The countries adopted 
were a good representation of the region, based on the International 
Institute of Finance (IIF) report in 2016, which classified the nations 
mentioned above as the financial market’s largest hub within the SSA 
region.  

Analysis Technique

The study employed a dynamic estimation technique of generalized 
method of moment (GMM), developed by Arellano and Bond in 
1991, and improved upon by Blundell and Bond in 1995. The GMM 
technique is appropriate with micro panel data consisting of not less 
than 50 sample units over a period between 3 to 9 years. The method 
starts with differenced GMM, in one-step and two-step before, the 
system GMM evolved in one-step and two-step. The two-step system 
GMM was adopted because it could provide consistent estimates and 
mitigate endogeneity bias in the model (Mohammed & Musa, 2020). 
Previous studies in the literature used mainly the classical ordinary 
least square regression which has many shortcomings, primarily when 
dealing with a large set of data. 

The two-step system GMM provides a consistent and efficient co-
efficient value, despite having predictor variables that are not mainly 
exogenous and even if autocorrelation and heteroscedasticity exist 
within (Ahmed et al., 2018). The technique of the two-system GMM 
steadiness relies on two diagnostic tests: an autocorrelation test of the 
error terms and the Sargan test for instrument validity. The Sargan 
test, which tests for over-identifying restriction, will first identify the 
model specification or evaluate the instrument’s reality related to the 
error term (Yahaya et al., 2020).

RESULT AND DISCUSSION

Descriptive Statistics

Table 3 displays the descriptive statistics of the study. The data 
comprised 450-year observations, obtained from 50 banks over a 
period of nine years. The mean value of the ROE was by far greater 
than that of the ROA. This was therefore, an indication of the more 
significant contribution of the ROE to the financial performance of 



    11      

Malaysian Management Journal, 26 (July) 2022, pp: 1–30

the banks compared to the ROA. Moreover, the standard deviation 
of the two dependent variable measures indicated a greater spread 
of the ROE around the mean. The ROA indicated a more consistent 
estimation in the data distribution. The primary independent variable 
BSZ had a mean value close to the ROE, but the standard deviation 
indicated a more consistent spread of BSZ data around the mean. This 
means that on average, the banks across the SSA was within the same 
size range. Among other bank-specific variables, the DEP had the 
highest mean value while the CAR had the highest standard deviation, 
which indicated a more better dispersion of the CAR over the mean. 
The NPL maintained the lowest mean value and the standard deviation 
demonstrated the consistency of the NPL data distribution. The two 
macroeconomic level variables included in the model were the INF 
and the GDP. The INF had a slightly more excellent mean value 
over the GDP. The GDP had the lowest standard deviation, which 
indicated the minor deviation of its data over the mean and implied a 
more consistent data distribution.

Table 3

Descriptive Statistics

Variable     Obs Mean Std. Dev. Min Max

ROAijt 450 2.71 1.70 0.52 9.97
ROEijt 450 18.43 13.48 6.78 98.37
BSZijt 450 18.68 2.71 12.59 22.62
CARijt 450 29.06 20.02 0.86 101.01
NPLijt 450 5.30 6.30 0.02 69.33
DEPijt 450 66.18 17.70 4.81 158.75
LONijt 450 58.50 14.56 8.43 95.20
INFjt 450 9.22 3.99 3.49 17.87

GDPjt 450 4.76 2.91 -1.62 14.05
Note. Source is the STATA 15 Output

Correlation Matrix 

Table 4a and Table 4b show the results of the correlation analysis. Table 
4a explains the first correlation matrix with the ROA as the dependent 
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variable. The ROA is the return on assets and one of the financial 
performance measures. The ROA maintained a moderate negative 
association with the BSZ, which was the independent variable in the 
model. A shallow positive relationship between the ROA and the CAR 
obtained in the matrix, with a low negative relationship between the 
ROA and the NPL.

Moreover, the association between the ROA and the DEP was positive, 
while the ROA and the LON indicated a low negative relationship. 
The INF maintained a negative relationship with the ROA, while the 
GDP maintained a moderate positive association with the ROA. The 
co-efficient in the matrix indicated an absence of multicollinearity. 

Table 4a

Correlation Matrix between Bank Size and ROA

ROAijt BSZijt CARijt NPLijt DEPijt LONijt INFjt GDPjt

ROAijt 1

BSZijt -0.3008 1

CARijt 0.0856 -0.2051 1

NPLijt -0.0570 -0.0265 -0.0975 1

DEPijt 0.1933 0.1359 -0.1376 0.0259 1

LONijt -0.1079 0.1294 0.1743 -0.1862 0.0354 1

INFjt -0.006 -0.0908 -0.1767 0.1712 -0.0201 -0.393 1

GDPjt 0.2719 -0.335 0.1001 0.0066 0.0496 -0.1627 -0.1637 1
Note. Source is the STATA 15 Output

Table 4b explains the second correlation matrix with the ROE as the 
dependent variable. The ROE is the return on equity and the second 
measure of financial performance employed. The ROE and the BSZ 
have maintained a low negative association. The ROE and the CAR 
sustained a positive relationship in the matrix. On the other hand, the 
relationship between the ROE and the NPL was low and negative. 
The DEP maintained a positive association with the ROE, while the 
LON and the ROE revealed a negative relationship. The INF indicated 
a negative relationship with the ROE, while the GDP and the ROE 
maintained a moderate positive association. There was also an absence 
of multicollinearity among the variable in this matrix.
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Table 4b

Correlation Matrix between Bank Size and ROE

ROEijt BSZijt CARijt NPLijt DEPijt LONijt INFjt GDPjt

ROEijt 1

BSZijt -0.0793 1

CARijt 0.0631 -0.2051 1

NPLijt -0.0360 -0.0265 -0.0975 1

DEPijt 0.1290 0.1359 -0.1376 0.0259 1

LONijt -0.0794 0.1294 0.1743 -0.1862 0.0354 1

INFjt -0.0023 -0.0908 -0.1767 0.1712 -0.0201 -0.3903 1

GDPjt 0.2203 -0.3350 0.1001 0.0066 0.0496 -0.1627 -0.1637 1
Note. Source is the STATA 15 Output

Multicollinearity Test

The multicollinearity test is to determine its presence or otherwise 
among the independent variables used in the study. The variance 
inflation factor (VIF) and tolerance level were computed, and their 
results showed that none of the VIF figures were up to 3.3, which was 
the threshold required for the presence of multicollinearity.

Table 5

Multicollinearity Test

Variable             VIF 1/VIF

INFjt 1.32 0.76
LONijt 1.31 0.76
GDPjt 1.26 0.79
BSZijt 1.23 0.81
CARijt 1.13 0.88
NPLijt 1.05 0.95
DEPijt 1.05 0.95
Mean VIF 1.19

Note. Source is the STATA 15 output
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DISCUSSION OF REGRESSION RESULTS

The main findings in the study revealed a highly significant negative 
association between bank size and performance. As given in the 
variable description, bank size measure by the natural logarithm of the 
total asset (millions), and bank performance is proxy by two criteria; 
the ROA and  the ROE. It implies that if there is a one percent increase 
in bank size, it will decrease the bank’s performance accordingly. This 
further means that the size of banks did not determine the level of 
profit gain by banks in the region. 

Moreover, the study indicated that there was an inverse relationship 
between bank size and bank performance. This implies that as the 
bank size decreases, the profit of the bank increases; on the other 
hand, as the size of the bank increases, its performance will increase. 
Furthermore, the relationship between non-performing loans and 
bank size was found be negative and significant. This implies that 
the increase in the rate of non-performing loans will negatively affect 
bank performance. 

First Regression Result

This regression aims to estimate the effect of bank size on the 
performance of banks in the SSA Table 6 shows the estimation 
result of the ROA model using a one-step difference GMM, two-step 
difference GMM, one-step system GMM and two-step system GMM. 
The inferences made in this study were based on the two-step system 
GMM because of the model’s reliability in providing consistent 
estimates and addressing the endogeneity problem. The coefficient of 
the BSZ was statistically significant at the 1 percent level.  Since the 
coefficient sign of the BSZ was negative, it had a negative relationship 
with the ROA.  The result indicated that any percentage increase in the 
size of the bank would result in a decrease in the performance of banks 
in the SSA. The finding of this study is consistent with the findings 
obtained by Luo et al. (2016) and Waemustafa and Sukri (2015).

Other bank-specific revealed the following findings. The CAR was 
significant at 1 percent and positively related to the ROA of banks 
across the region. Therefore, it implies that an increase in the level 
of capital contribution significantly increases banking performance in 
the area. 
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Table 6

Regression Result 1:  Dependent Variable is the ROA

(1)
          ROA

(2) (3) (4)
Variables One-step 

Diff. GMM
Two-step

Diff. GMM
One-step

Syst. GMM
Two-step

Syst. 
GMM

ROA1-ijt 0.51*** 0.50*** 0.66*** 0.66***
(0.06) (0.01) (0.04) (0.01)

BSZijt -0.35*** -0.32*** -0.43*** -0.43***
(0.08) (0.06) (0.03) (0.04)

CARijt 0.01 0.01*** 0.00  0.01***
(0.00) (0.00) (0.01) (0.00)

NPLijt -0.01 -0.01*** -0.02** -0.02***
(0.00) (0.00) (0.01) (0.00)

DEPijt 0.00 0.04**  0.02 0.03***
(0.01) (0.00) (0.01) (0.00)

LONijt -0.00 0.00 -0.00 -0.02***
(0.01) (0.00) (0.01) (0.00)

INFijt -0.01 -0.01*** 0.03** 0.03***
(0.01) (0.00) (0.01) (0.00)

GDPijt 0.04** 0.02*** 0.09*** 0.08***
(0.02) (0.01) (0.02) (0.00)

Observations 350 350 400 400
Number of banks  50  50  50  50
Diagnostic test
Mean VIF 1.19
Number of 
Instruments

35 35 42 42

AR[1] p-value 0.00 0.09 0.00 0.27
AR[2] p-value 0.68 0.81 0.73 0.82
Sargan test: 
p-value

0.82 0.28 0.33 0.77

Note. ***, ** and * indicate significance at the 1%, 5% and 10% significant level, 
respectively.  

The increase in the capital adequacy ratio may take the form of an 
increase in the balance, which is in line with the findings of Bitar et 
al. (2018) and Díaz and Huang (2017). The NPL was significant and 
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negatively related to the ROA and indicated a decrease in banks’ ROA, 
with an increase in the level of non-performing loans. This finding 
is also consistent with what was obtained in the studies by Partovi 
and Matousek (2019) and Zhu et al. (2015). The DEP was significant 
at one percent and positively associated with the ROA of banks, a 
finding consistent with that in Hoffmann (2011); while the LON was 
significant and negatively related to the ROA, this is consistent with 
the findings of Aebi et al. (2012)  and Battaglia and Gallo (2015).
    
The macroeconomic variables used in the model were the GDP and 
the INF. The coefficient of the GDP was statistically significant at 
the one percent level and positively related to the ROA. It means 
that an increase in the the GDP rate increases the ROA of the SSA 
banks. Moreover, the INF was statistically significant and positively 
related to the ROA, which indicated an increase in the INF rate would 
positively affect the ROA of banks within the SSA region. These 
results are consistent with the findings of Albertazzi and Gambacorta 
(2009) and Goddard et al. (2010).

The model has revealed an absence of the multicollinearity problem 
in the diagnostic checking, with a mean VIF of 1.19. The Arellano and 
Bond test for autocorrelation showed a significant p-value in the first-
order autocorrelation with an insignificant p-value in the second-order 
autocorrelation, which overall indicated an absence of autocorrelation. 
The Sargan test for over-identifying restriction revealed a nominal 
p-value, which means that the instrument used in the study is highly 
valid. 

Second Regression Result

Table 7 shows the result of the ROE model using the one-step difference 
GMM, two-step difference GMM, one-step system GMM and two-
step system GMM. This regression was aimed at evaluating the 
impact of bank size on bank performance in the SSA and as depicted 
by the ROE. All the four models presented in Table 7 are significant, 
which signifies the appropriateness of using the dynamic model in the 
study. The co-efficient of the BSZ was statistically significant at one 
percent and negatively correlated with the ROE. This implies that a 
one percent increase in the size of the bank may result in a decrease in 
bank performance across the SSA region. The result is in line with the 
findings of Ghenimi et al. (2017b) and Kasman et al. (2010). 
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Table 7
 
Regression Result 2: Dependent Variable is the ROE 

(1)
         ROE

(2) (3) (4)
Variables One-step 

Diff. GMM
Two-step

Diff.GMM
One-step

Syst.GMM
Two-step

Syst.GMM
ROE1-ijt 0.71*** 0.73*** 0.70*** 0.70***

(0.08) (0.01) (0.06) (0.01)
BSZijt -1.64 -2.18*** -0.52*** -0.48***

(1.19) (0.52) (0.04) (0.08)
CARijt 0.01 0.02** 0.02  0.02***

(0.07) (0.01) (0.06) (0.01)
NPLijt -0.01 -0.05 -0.14*** -0.12***

(0.12) (0.05) (0.01) (0.03)
DEPijt 0.07  0.09*** 0.06  0.07***

(0.01) (0.02) (0.07) (0.01)
LONijt -0.14 -0.13*** -0.04 -0.03*

(0.11) (0.02) (0.09) (0.02)
INFjt  0.47**  0.43*** 0.26***  0.25***

(0.21) (0.05) (0.02) (0.03)
GDPjt 0.18 0.04 0.47* 0.43***

(0.29) (0.09) (0.26) (0.04)
Observations 350 350 400 400
Number of banks  50  50  50  50
Diagnostic test
Mean VIF 1.19
Number of 
Instruments

35 35 42 42

AR[1] p-value 0.00 0.00 0.00 0.00
AR[2] p-value 0.41 0.20 0.81 0.18
Sargan test: 
p-value

0.39 0.10 0.46 0.17

 
Note. *** , ** and * indicate significance at the 1%, 5% and 10% significant level, 
respectively. 

Other bank-specific revealed the following relationship. The CAR had 
a coefficient that was significant at one percent and positively related 
with the ROE of banks. The finding means that the higher level of 
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capital of banks, the better the performance of the banks in terms of 
their ROE. This is consistent with the results of Abou-El-Sood, (2016) 
and Ashraf et al. (2018). The NPL had a coefficient that was significant 
at one percent and negatively affected the ROE of banks. Therefore, 
an increase in the level of the NPL would result in a decrease in the 
banks’ ROE. This confirms the result obtained by Lafuente et al. 
(2019) and  Zhang  et al. (2016). The DEP was significant at one 
percent and positively affects banks’ ROE, while LON is substantial at 
ten percent and negatively associated with ROE of banks. The result, 
therefore, is consistent with the findings obtained by Altunbas and 
Marques (2008).

The macroeconomic level variables, the GDP and the INF had a 
positive coefficient that was significant at one percent and positively 
associated with the ROE of banks in the SSA region. An increase in 
the rate of the GDP positively affected the ROE of banks within the 
SSA region. Likewise, an increase in the rate of the INF might result 
in an increase in the banks’ ROE within the region. This finding is 
consistent with Dietrich and Wanzenried, (2011) and  Molyneux and 
Thornton (1992).

From the diagnostic test conducted, the result revealed an absence of 
the multicollinearity problem. The mean VIF demonstrated a value 
less than 10, which was 1.19, implying a lack of multicollinearity. The 
Arellano and Bond first and the second test for autocorrelation were 
estimated. The result revealed a significant p-value in the first order 
with an insignificant p-value in the second-order autocorrelation, and 
the overall model thus, implied an absence of the autocorrelation 
problem. The Sargan test for over-identifying restriction showed a 
nominal p-value, indicating that the instrument used in the model is 
valid. 

The study estimates did not support the first hypothesis, which proposed 
a positive relationship between bank size and bank performance. 
As a result, it has implied a negative relationship between the BSZ 
and the ROA and the ROE of banks in the SSA. Overall, the result 
did not support the general banking hypothesis of ‘too big to fail.’ 
Furthermore, the second hypothesis did endorse the study’s findings, 
that there was a significant relationship between non-performing 
loans and bank performance in the SSA.
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Robustness Analysis

This regression was aimed at testing the robustness of the earlier result 
obtained by modifying the study’s baseline model, with a different 
measure of firm performance in the regression analysis, the capital 
asset ratio (CAS), net interest margin (NIM). 

Table 8

Robustness Regression

(1)
        NIM

(2) (3) (4)
Variables One-step 

Diff. GMM
Twostep 

Diff. GMM
One-step 

Syst. GMM
Twostep 

Syst.GMM

NIM1-ijt  0.77***  0.70*** 0.58*** 0.59***
(0.14) (0.07) (0.04) (0.01)

BSZijt -0.14 -0.61*** -0.81*** -0.70***
(0.69) (0.06) (0.22) (0.07)

CASijt 0.11 0.09***  0.09  0.07***
(0.01) (0.02) (0.08) (0.01)

NPLijt -0.12* -0.08** -0.15** -0.16***
(0.07) (0.04) (0.06) (0.03)

DEPijt 0.06  0.03** 0.04 0.04***
(0.06) (0.01) (0.04) (0.01)

LEVijt 0.02 0.02*** 0.01 0.011***
(0.02) (0.00) (0.02) (0.00)

INFjt 0.18 0.13*** -0.11  0.07***
(0.12) (0.02) (0.09) (0.02)

GDPjt 0.01 -0.04 -0.05 0.03**
(0.16) (0.02) (0.12) (0.01)

Observations 350 350 400 400
Number of banks  50  50  50  50
Diagnostic test
Mean VIF 1.12
Number of 
Instruments

35 35 42 42

AR[1] p-value 0.00 0.20 0.03 0.00
AR[2] p-value 0.34 0.25 0.42 0.30
Sargan test: 
p-value

0.16 0.36 0.24 0.36

Note.  *** p<0.01, ** p<0.05, * p<0.1
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Other adjustments included introducing the CAS and leverage ratio 
to replace capital adequacy ratio and loan ratio in the model, as is 
presented in Table 8. As can be seen, four models of all the lagged 
dependents of the models were significant, which has justified the 
appropriateness of using a dynamic model. 

The inference of the main result was based on the two-step system 
GMM. The primary independent variable of the model, the BSZ, was 
significant at one percent and negatively associated with the NIM 
of banks across the SSA. The finding is consistent with the results 
of Hoffmann (2011) and Luo et al. (2016). The CAS was positively 
significant, indicating a rise in the NIM of banks with an increase 
in the CAS. The NPL was substantial at one percent and negatively 
associated with the NIM of banks in the region. A high rate of the 
NPL has negatively affected the banks’ NIM. The result obtained is 
similar to the result obtained by Partovi and Matousek (2019). The 
DEP was significant at one percent and positively related to banks’ 
NIM. This result is consistent with that of Hoffmann (2011). The LEV 
revealed a significant positive effect. The findings imply that banks’ 
NIM will increase with an increase in the LEV rate. These findings are 
consistent with those of  Bostandzic and Weiß (2018) and Varotto and 
Zhao (2018).

The macroeconomic variables, including the INF and the GDP, were 
positive and significant at one percent and five percent, respectively. 
Any increase in the rate of the INF has positively affected the NIM 
of the SSA banks. Likewise, the GDP rate increase could positively 
impact the SSA banks’ NIM. These findings are consistent with what 
was obtained by Albertazzi and Gambacorta (2009) and  Dietrich and 
Wanzenried (2011).

The diagnostic test has revealed an absence of multicollinearity, 
and the mean VIF demonstrated a value of 1.12, which was less 
than 10. The Arellano and Bond test for first and second-order 
autocorrelation was also estimated. The first-order autocorrelation 
revealed a significant p-value, while the second-order autocorrelation 
revealed an insignificant p-value, which was the primary determinant 
of autocorrelation; hence, the model indicated the absence of an 
autocorrelation problem.
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CONCLUSION AND POLICY IMPLICATION

This study has evaluated the effect of bank size on bank performance 
across the SSA region. The study found a significant and negative 
association between bank size and the financial performance of banks 
within the SSA region. It means that there was an inverse relationship 
between bank size and performance. A percentage increase in bank 
size negatively affected the performance of the banks. Furthermore 
the study indicated a significant and negative association between the 
non-performing loan and bank performance. 

Moreover, the study revealed that increasing the capital level of the 
banks and keeping the non-performing loan within the barest minimum 
improved a bank’s effectiveness. The study has policy implications for 
key stakeholders in the industry, including bank management, clients, 
academics, and the government. The study will enrich the knowledge 
of bank management in terms of understanding bank size association 
with financial performance. It can instill confidence among members 
of bank management to always explore other means of improving the 
performance of their banks, not just only focusing on increasing the 
size of the bank. Bank customers will generally appreciate the findings 
of this study as it will change the perception that they have always 
held, that larger banks perform better when compared to their smaller 
counterparts. The study will also undoubtedly provide a new data set in 
the context of the SSA, which will be useful for future reference. The 
government will also have some insights from the study, and that is to 
always ensure compliance to regulatory guidelines issued periodically 
by its agencies. All the findings and interpretation are however, valid 
only within the confines of the study scope and the context in which 
the study was carried out. Therefore, any over generaliziation beyond 
that scope could be misleading.
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