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Abstract

In this paper, we examine whether financial development is an important determinant of bank
profitability. Using the robust ordinary least square and the generalized method of moments
regression methodology, we find a significant negative relationship between the financial system
deposits to GDP ratio and the non-interest income of Nigerian banks. This indicates that higher
financial system deposits to GDP depresses the non-interest income of Nigerian banks. The result
implies that the larger the size of the Nigerian financial system, the lower the profitability of banks
in Nigeria. Also, we observe that bank concentration, nonperforming loans, cost efficiency and the

level of inflation are significant determinants of the profitability of Nigerian banks.
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1. Introduction

This paper investigates the effect of financial development on bank profitability. We examine
whether financial development is an important determinant of bank profitability. Levine (2005)
shows that financial development occurs when financial instruments, markets, and intermediaries
ameliorate the effects of information cost, contract enforcement cost and transaction cost.
Financial development can also be viewed in relation to the amount of transaction services
provided by the financial system, and the ability of the financial system to channel funds through
banks from depositors to investors for investment purposes (Ozili, 2019). Fitzgerald (2006)
attributes the development of financial services to growth in the number of financial institutions,
financial instruments and financial markets that support investment and economic growth process.
In the literature, several indicators have been used to measure the level of financial development
in a country, such as the ratio of credit to private sector to GDP, the ratio of broad money supply
to GDP (Hajilee and Nasser, 2017), ratio of aggregate bank credit to GDP (Giuliano and Ruiz-
Arranz, 2009; Ozili, 2019), ratio of foreign banks to total banks in a country (Ozili, 2017b, 2018b),
availability of a local bank (Fafchamps and Schiindeln, 2013), money supply as a percentage of
GDP, liquidity ratio (Mesagan et al, 2018), size of the banking sector (Ting, 2017), and the ratio
of stock market capitalization to GDP (Le and Ngo, 2020).

Banks are the most important contributors to financial system development in a country. They play
an important role by providing financial intermediation through deposit mobilization, money
transfer, settlement and lending to firms and households; thereby, stimulating economic growth
and development (Levine, 1997; Guiso et al, 2004). When banks are profitable, they can invest in,
or acquire, financial technology and sophisticated payment systems to help improve the financial
intermediation process, thereby leading to high levels of financial development. In the absence of
banks, there are few non-bank financial institutions that can perform significant financial
intermediation activities, and the limited supply of non-bank funds may further reinforce the
importance of banks in fostering financial development; therefore, the banking sector is crucial for

the economic well-being of a country.

The level of financial development also plays an important role in improving the effectiveness of

the financial system infrastructure in a country. In financially developed economies, high levels of
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financial development promote the smooth working of payment systems, financial intermediation
processes, and settlement systems through improved market inefficiency. On the other hand, low
level of financial development is arguably one of the main reasons why the banking sectors of
most developing countries incur high costs, have high market inefficiencies, and perform poorly
(Nourzad, 2002). Therefore, it is not surprising that bank supervisors in developing countries, in
addition to monitoring bank capital and liquidity, often pay special attention to financial sector
development. When financial systems are well-developed, there will be efficient allocation of
credit to deficit units, and there will be substantial reduction in the cost of financial intermediation
which would encourage economic agents to use bank credit for the production of goods and

services (De Gregorio and Guidotti, 1995).

We are particularly interested in the case of Nigeria because Nigerian banks operate in a
challenging high-cost business environment which hinders the pace of financial development, and
has negative implications for banks’ profit. Also, the most notable change in the banking sector
was the forced bank mergers and acquisitions that occurred during the bank recapitalization and
consolidation era between 2004 to 2005. These changes were part of the efforts to increase the
level of financial development in Nigeria, and it is yet to be known whether improvements in the

level of financial development can potentially increase bank profitability in Nigeria.

Many studies have examined the link between bank performance and financial development in
developed countries (e.g. Murinde, 2012; Akimov et al, 2009). However, there 1s little knowledge
in the literature about the effect of financial development on bank performance in developing
countries especially in African countries. Presently, only few studies investigate the direct link
between financial development and bank performance. We differentiate our study from previous
African studies in the literature such as Effiong (2015), Ozili (2018b), and Dwumfour and Ntow-
Gyamtfi (2018). These studies focus primarily on institutional factors such as legal origin, investor
protection, and other institutional factors. Meanwhile, our studies focus more directly on how
financial development affects bank profitability in Nigeria. Evidence on how financial
development affects the profitability of the banking sector in African countries is scarce in the
literature, and is completely absent for Nigeria. To the best of our knowledge, we are the first to

provide evidence for the effect of financial development on bank profitability in Nigeria.
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To investigate the impact of financial development on banking sector profitability in Nigeria, we
first use the OLS estimation as the baseline methodology. Thereafter, we use the first-difference
GMM estimation and the two-stage OLS estimation methods for robustness purposes. The findings
reveal an inverse relationship between the size of the financial system and bank profitability.
Specifically, we observe that a high financial system deposits to GDP ratio is associated with low

non-interest income for banks in Nigeria.

Our study contributes to the literature in several ways. Firstly, this study contributes to the
literature that examine the relationship between financial development and bank profitability in
other contexts (e.g., Demirgii¢c-Kunt and Huizinga, 2001; Klein and Weill, 2018; Le and Ngo,
2020). By focusing on banks, our analyses provide insights on how different levels of financial
development affect bank profitability. We show that high levels of financial development can
decrease the non-interest income and increase lending to deposit spread of banks depending on
how financial development is measured. This insight gained can improve our understanding of
which aspects of financial development improves bank profitability. Secondly, our analyses
contribute to the rich literature that investigate the impact of financial development on firm
performance (see, for example, Fafchamps and Schiindeln, 2013; Dabla-Norris et al, 2012).
Thirdly, our study contributes to the bank profitability determinants literature, by exploring how
different measures of bank profit such as return on asset, return on equity, lending to deposit
spread, and net interest income, are affected by external determinants of bank profitability (e.g.,
Lee and Hsieh, 2013; Ozili and Uadiale, 2017). By investigating a developing country context, we
show that only the non-interest income is significantly affected by the level of financial
development in Nigeria. Finally, in contrast to prior Nigerian studies (e.g. Mesagan et al, 2018;
Adeniyi et al, 2015), we investigate Nigerian banks and use two unique indicators of financial
development — an approach that has not being adopted by previous studies. This is the novelty of
our study, and is also our main contribution to the literature on the effect of financial development

on bank profitability in developing countries.

The rest of the paper is organized as follows. Section 2 presents the literature review and
hypothesis development. Section 3 presents the data and methodology including the data sources

and variables justification. Section 4 analyzes and discusses the results. Section 5 concludes.
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2. Literature review and hypothesis development

2.1. Literature review

Profitability in the banking sector is important for business continuity, bank stability and for
economic growth. There are several measures of profitability in the banking literature, such as
return on asset, return on equity, equity per share, non-interest income and net interest margin (Lee
and Hsieh, 2013; Ozili and Uadiale, 2017). Non-interest income is an important measure of bank
profitability. The size of bank’s non-interest income is affected by bank specialization (Lee et al,
2014), the business model of the bank (Kohler, 2014), and bank’s risk level (Williams, 2016). Lee
et al (2014) examine the impact of non-interest income activities on bank risk and profitability,
and find that non-interest activities reduce bank risk but do not increase profitability in a significant
way. Also, they observe that bank specialization and country's income level increases non-interest

activities.

The determinants of bank profitability in the literature are diverse. They are divided into two broad
categories: the bank-specific determinants and macroeconomic determinants (Dietrich and
Wanzenried, 2011; Bolt et al, 2012; Bikker and Vervliet, 2018). Other studies introduce additional
profitability determinants such as financial structure and institutional factors (Demirgiic-Kunt and
Huizinga, 2001; Ozili, 2019). In this study, we introduce financial development as a determinant
of bank profitability. Bolt et al (2012) examine the relationship between bank profitability and the
economic cycle. They argue that bank profits tend to be higher during economic booms and bank
profits tend to be lower during economic recessions, implying that bank profits are pro-cyclical
with fluctuating economic cycles. The result from their analyses show that the pro-cyclicality of
bank profits is stronger during deep recessions than during mild recession. But Bolt et al (2012)
did not use non-interest income as a measure of bank profitability and did not take into account
the effect of financial development on bank profitability. Ahamed (2017) investigates whether a
shift to non-interest income activities improved the profitability of banks in India. The findings
reveal that higher non-interest income yields higher risk-adjusted profits particularly when banks
are involved in more trading activities. Also, the findings reveal that income diversification
benefits banks that have high non-performing loans compared to banks that have fewer non-

performing loans in India. But Ahamed (2017) did not take into account the effect of financial
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development on bank profitability. Zheng et al (2017) examine the effect of bank capital
requirements on the cost of financial intermediation and bank profitability. They examine 32 banks
in Bangladesh from 2000 to 2015. They find that higher bank regulatory capital ratio and higher
cost efficiency ratio reduces the cost of financial intermediation and increase bank profitability,
and the results are consistent when they used the equity to total asset ratio as an alternative measure
of bank capital. But Zheng et al (2017) did not use non-interest income as a measure of bank
profitability and did not take into account the effect of financial development on bank profitability.
Borio et al (2017) investigate the impact of monetary policy on bank profitability using data for
109 large international banks headquartered in 14 major advanced economies from 1995 to 2012.
They find a positive relationship between short-term interest rates and the interest rate structure
and return on assets. The study by Borio et al (2017) did not take into account the effect of financial
development on bank profitability. In a cross-study study, Ozili (2019) investigates the influence
of financial development on banking sector performance. Bank performance was measured using
the level of nonperforming loans. The findings reveal that nonperforming loans are positively
correlated with profitability when profitability is measured using non-interest income. Also, the
findings show that two financial development indicators, foreign bank presence and extent of
financial intermediation, are positively associated with non-performing loans. The study by Ozili
(2019) did not take into account the size of the financial sector as an indicator of financial
development. Kumar and Bird (2021) investigate the factors influencing the profitability of banks
in India and China. They find that credit quality, bank size, and cost management are determinants
of bank profitability in India and China. But the study by Kumar and Bird (2021) did not use non-
interest income as a measure of bank profitability. Ozili (2021) investigates the determinants of
bank profitability in South Africa, Nigeria and the United States. The study finds that cost
efficiency, the size of non-performing loans and overhead cost to total asset ratio are significant
determinants of bank profitability. In South Africa, cost efficiency ratio, overhead cost to total
asset ratio and non-performing loans are significant determinants of bank profitability. In the
United States, capital adequacy ratio and the size of non-performing loans are significant
determinants of bank profitability. In Nigeria, the overhead cost to total asset ratio and cost
efficiency ratio are significant determinants of bank profitability. But the study by Ozili (2021) did
not use non-interest income as a measure of bank profitability and did not take into account the

effect of financial development on bank profitability.
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Some studies examine bank profitability in African countries. For instance, Ozili (2017a)
investigates bank profitability determinants in Africa. The study finds that bank size, total
regulatory capital and loan loss provisions are significant determinants of the return on assets of
listed banks in Africa. Regulatory capital has a positive and significant impact on the return on
assets of listed banks while higher regulatory capital thresholds have a negative impact on the
return on asset of non-listed banks. But the study by Ozili (2017a) did not use non-interest income
as a measure of bank profitability and did not take into account the effect of financial development
on bank profitability. Oino (2015) analyses bank profitability determinants in sub-Saharan Africa
from 2000 to 2012. The study finds that the cost to income ratio and capital ratio have a negative
effect on bank profitability. The study also finds that the more diversified a bank is, the more
profitable it is. But the study by Oino (2015) did not use non-interest income as a measure of bank
profitability and did not take into account the effect of financial development on bank profitability.
Anarfo and Appiahene (2017) investigate the determinants of bank profitability, focusing on the
effect of capital structure on the profitability of banks in sub-Saharan Africa. They analyse 37
African countries, and measure capital structure using the debt ratio. They find that banks’ capital
structure, bank size, tangible asset and interest rate are significant determinants of bank
profitability in sub-Saharan Africa. But the study by Anarfo and Appiahene (2017) did not take
into account the effect of financial development on bank profitability. Banyen and Biekpe (2020)
examine the effect of financial integration on bank profitability in five regional economic
communities of Africa. They analyse 405 banks operating in 47 African countries from 2007 to
2014. They find a positive relationship between financial integration and bank profitability in
Africa, except for the Arab Maghreb Union and the Southern Africa Development Community.
But the study by Banyen and Biekpe (2020) did not take into account the effect of financial

development on bank profitability.

Some studies examine bank profitability in Nigeria. Ebenezer et al (2017) examine the bank-
specific and macroeconomic determinants of banks profitability from 2010 to 2015. Bank
profitability was measured by return on assets and return on equity. They find that capital
adequacy, liquidity and GDP growth have a positive and significant effect on bank profitability
while the efficiency ratio has a negative and significant effect on bank profitability. But the study
by Ebenezer et al (2017) did not use non-interest income as a measure of bank profitability and

did not take into account the effect of financial development on bank profitability. Ozili and
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Uadiale (2017) investigate the impact of ownership concentration on bank profitability in Nigeria.
Bank ownership concentration was measured as the amount of direct equity held by a majority
shareholder categorised into: high ownership concentration, moderate ownership concentration
and disperse ownership. They find that banks with high ownership concentration have higher
return on assets, higher net interest margin and higher recurring earning power while banks with
dispersed ownership have lower return on assets but have higher return on equity. But the study
by Ozili and Uadiale (2017) did not use non-interest income as a measure of bank profitability and
did not take into account the effect of financial development on bank profitability. Bolarinwa et al
(2019) re-examine the determinants of bank profitability in Nigeria. They show that cost efficiency
is a significant determinant of bank profitability in developing countries. But the study by
Bolarinwa et al (2019) did not use non-interest income as a measure of bank profitability and did
not take into account the effect of financial development on bank profitability in developing

countries.
2.2. Hypothesis development

To develop the hypothesis, we draw on existing literature that investigate the effect of financial
development on bank profitability. For instance, Demirguc-Kunt and Huizingha (2001) examine
the impact of financial development and financial structure on bank profitability using bank level
data for a large number of developed and developing countries over the 1990-1997 period. They
find that financial development negatively affects bank performance because higher financial
development will increase competition, and tougher competition will decrease bank profitability.
Ting (2016) investigates the effects of financial development and government involvement in
banks on bank profitability during the 2008 global financial crisis. The findings show that financial
development and government involvement have positive effects on bank profitability during the
2008 global financial crisis, and the positive effect of financial development is stronger on banks
with weak government involvement than on banks with strong government involvement. Le and
Ngo (2020) investigate the determinants of bank profitability in 23 countries from 2002 to 2016.
They use the ratio of stock market capitalization to GDP as a proxy for financial development.

They find a positive relationship between capital market development and bank profitability.

We then argue that in countries with high level of financial development, banks can exploit the

prevailing level of financial development to make substantial profits due to the presence of
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efficient financial markets, versatile financial instruments, and diverse counterparties. When banks
make enough profit, they can re-invest some profit as retained earnings for business continuity
purposes, and can use some portion of the profits to invest or acquire financial technology and
systems to improve the efficiency of existing payment systems, financial services delivery,
reducing market inefficiencies, thereby increase the level of financial development and contribute
to higher bank profitability. Following this reasoning, we predict that banking sector profitability
is directly associated with the prevailing level of financial development. Similarly, in countries
with low level of financial development, banks may experience low profitability due to the
presence of inefficient financial markets, few financial instruments, and non-diverse
counterparties, thereby increasing market inefficiencies in the financial system, which would
decrease bank profitability. Following this reasoning, we predict that banking sector profitability

is positively related to the prevailing level of financial development.
H]I: the level of financial development is positively associated with banking sector profitability.

In Nigeria, financial markets lack financial depth. There are only few institutional investors, many
of which are unsophisticated investors, and the financial market is dominated by banks. The
financial instruments in the Nigerian financial market are crude instruments such as commercial
papers, letters of credit and IOUs, among others etc. Risk-sharing instruments and loss-sharing
instruments such as exotic swaps, swaptions, and credit default swaps are non-existent in Nigerian
financial markets because the financial markets in Nigeria are shallow compared to financial
markets in developed countries. Also, financial institutions in Nigeria lend at high costs due to
large information asymmetry between lenders and borrowers and the high cost of doing business
in the country. The above-mentioned financial development issues would limit the ability of
Nigerian banks to generate substantial profit. Therefore, we predict that low levels of financial

development in Nigeria is associated with lower banking sector profitability, and vice versa.
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3. Data and Methodology

3.1. Data

Country data for Nigeria were collected from the global financial development indicators in the
World Bank! database. See Appendix 1. The data was collected for a 20-year period covering 1996
to 2016. In the data distribution, some country observations were missing for some years, which
gives an unbalanced final sample. We used aggregated country-level data in the analyses rather
than bank-level data for two reasons. Firstly, we had concerns that the link between financial
development and bank balance sheet is rather indirect. This is because financial development may
not have a direct impact on the balance sheet of banks. Our reasoning in this regard is guided by
the literature which suggest that financial development has a more direct impact on the financial
system and the infrastructure that banks rely on to operate in the environment, rather than on bank
balance sheet.? Given this understanding, we then used the World Bank country data for Nigeria’s
banking sector because we want to ensure that our analysis captures the direct effect of financial
development on the profitability in the banking industry as a whole. And secondly, we used
country level data in order to avoid some data issues relating to data double counting due to the
bank mergers and acquisitions that occurred during the 2004 to 2005 bank recapitalization and
consolidation era in Nigeria. The mergers and acquisitions exercise in Nigeria forced at least 10
banks to merge or close-down. The non-existence of at least 10 banks after the recapitalization and
consolidation exercise would create data non-availability issues, and create data double counting
issues for the merged or acquired banks category if we had used individual bank data for the

analysis in the study.

L https://databank.worldbank.org/source/world-development-indicators
2 Levine (2005)
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3.2. Methodology
3.2.1. Model Specification

The econometric specification of the model used in this study is a modified version of the model
adopted in Demirguc-Kunt and Huizinga (2001), Ozili (2017a), Ozili and Uadiale (2017), and Le
and Ngo (2020), and is expressed below:

nt = ¢ + CARt + EFFt + NPLt + CNt + GDPt + CDt + FDt + INFt .......1

Equation 1 shows the relationship between bank profitability and financial development while
controlling for bank-specific and other determinants of bank profitability. ® is a vector of
dependent variables. The dependent variables are five (5) profitability measures: after-tax return
on asset (ROA), after-tax return on equity (ROE), net interest margin (NIM), non-interest income
(NII), and bank lending to deposit spread (LD). For each dependent variable, the five separate

models are specified and shown below;

ROAt = ¢ + B1CARt + B2EFFt + B3NPLt + B4CNt + BS5GDPt + B6CDt + B7FDt
+ B8 INFt ... 2

ROEt = ¢ + B1CARt + B2EFFt + B3NPLt + BACNt + B5GDPt + B6CDt + B7FDt
+B8INFt..........3

NIMt = ¢ + B1CARt + B2EFFt + B3NPLt + BACNt + B5GDPt + B6CDt + B7FDt
+ B8INFt ........... 4

NIIt = ¢ + B1CARt + B2EFFt + B3NPLt + B4CNt + B5GDPt + B6CDt + B7FDt
+B8INFt..........5

LDt = ¢ + B1CARt + B2EFFt + B3NPLt + B4ACNt + B5GDPt + B6CDt + B7FDt
+B8INFt..........6

Where, ROA = after-tax return on assets; ROE = after-tax return on equity; NII = bank non-interest
income to total income ratio; NIM = bank net interest margin; LD = bank lending-deposit spread;

EFF = bank cost to income ratio; CAR = ratio of bank regulatory capital to risk-weighted assets;

11
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NPL = ratio of bank non-performing loans to gross loans; CN = bank concentration; CD = ratio of
domestic credit to private sector to GDP; FD = ratio of financial system deposits to GDP; INF =
inflation rate; GDP = real GDP growth.

3.2.2. Variable Justification and Prediction

For the dependent variable, we use three measures of bank profitability that are widely used in the
literature namely ROA, ROE and NIM (see., Ozili and Uadiale, 2017; Bikker and Vervliet, 2018;
Le and Ngo, 2020). We then introduce two additional measures of profitability: the non-interest
income (NII) and bank lending to deposit spread (LD). These two additional profitability measures
capture the business model of banks, thus, allowing us to test how financial development affects
bank profitability that is linked to the business model of banks. More specifically, we introduce
the ‘lending to deposit spread’ variable into the model as a measure of profitability because this
variable reflects the profit-making (or business) model of banks since a major aspect of banking
business involves managing the interest spread between deposits and loans® (Valverde and
Fernandez, 2007). We also introduced the non-interest income variable into the model as a measure
of profitability to account for the effect of financial development on banks’ income diversification
activities. This is because banks in well-developed financial systems tend to have greater
opportunities to diversify their income stream, thus, leading to higher non-interest income

(Ahamed, 2017), compared to developing countries.

For the explanatory variables, we use three bank-specific variables: the bank efficiency ratio
(EFF), regulatory capital ratio (CAR), and the non-performing loans ratio (NPL). The EFF variable
reflects bank efficiency, and is measured as the ratio of bank total cost to total income. The lower
the ratio, the better. We expect a negative relationship between EFF and & because efficient banks
tend to be more profitable due to their ability to lower their total cost relative to total income (Olson

and Zoubi, 2011; Ozili, 2017a; Le and Ngo, 2020).

The NPL variable reflects banks’ asset quality, and is measured as the ratio of non-performing
loan to gross loans. The lower the ratio, the better. We expect a negative relationship between NPL

and & because fewer loan default will improve bank profit (Garcia-Herrero et al, 2009; Ozili, 2019).

3 When the interest a bank earns on loans is greater than the interest it pays on deposits, the bank would generate
income from the interest rate spread. The size of this spread is a major determinant of the profit generated by a bank.

12
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A low NPL ratio will lead to fewer loan loss provisions, which would increase banks’ interest

margin, and increase overall profitability (Ozili and Outa, 2017).

The CAR variable reflects regulatory capital ratio, which is the capital that banks need to set aside
for the risks they take. The higher the regulatory capital, the better. We expect a positive
relationship between CAR and n because well-capitalized banks are more stable and are able to
withstand unexpected losses compared to undercapitalized banks. This expectation is consistent

with Lee and Hsieh (2013), Ozili (2017a) and Zheng et al (2017).

For the financial development variable, we use two variables to capture the level of financial
development: financial system deposits to GDP ratio (FD), and the private domestic credit to GDP
ratio (CD) variables. These two variables have been used in the finance and growth literature to
measure the level of financial development across countries (Klein and Weill, 2018; Beck et al,

2010; Adu et al, 2013; King and Levine, 1993).

The FD variable reflects the size of the financial system. It is measured as the ratio of financial
system deposits to GDP. The bigger the ratio, the better. We expect a positive relationship between
FD and & because large financial systems tend to have greater capacity to absorb abnormal shocks
to the financial system, and large financial systems tend to have a diverse number of financial
institutions and instruments that facilitate loss-sharing and risk-sharing in order to reduce the
impact of systemic losses on a single financial institution (Beck et al, 2010; Zhang et al, 2012;

Peterson and Arun, 2018; Ozili, 2019).

The CD variable reflects domestic credit supply to the private sector. It is measured as the ratio of
domestic credit to the private sector to GDP. The higher the ratio, the better. We expect a positive
relationship between CD and & because private credit given to borrowers by banks can be invested
into profitable projects, and the interest income that banks earn from issuing private credit to

profitable projects can improve bank profitability (Beck et al, 2010; Ayadi et al, 2015; Ozili, 2019).

The CN variable reflects bank concentration. We expect a positive relationship between CN and ©t
because, in highly concentrated banking sectors, dominant banks tend to have the highest profits
due to their oligopolistic advantages in the market and the little competition they face. Dominant
banks in highly concentrated environments tend to charge high interest on loans and high fees to

borrowers who have few alternatives to obtain such financial services from elsewhere (see Dietrich
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and Wanzenried, 2011; Beck et al, 2006). Therefore, we expect higher profitability in a highly

concentrated banking system.

For the macroeconomic variables, the GDP growth rate (AGDP) variable reflects the state of the
economy or the state of the business cycle. The higher the ratio, the better. We expect a positive
relationship between AGDP and © because banks tend to be profitable during periods of economic
prosperity, and tend to be less profitable during economic recessions (Bolt et al, 2012; Ozili and
Outa, 2017). The INF variable reflects the rate of inflation. We expect a positive relationship
between INF and n because during inflationary periods, banks tend to increase the price of banking
services and charge high interests on loans (above the inflation rate) in order to earn a higher profit

margin. Therefore, banks tend to be profitable in inflationary periods (see., Tan and Floros, 2012).
3.2.3. Estimation procedure

Finally, the country-level data is time-series. The model is estimated using time-series ordinary
least square (OLS) regression. For robustness purposes, we further estimate the OLS model using
the Newey-West test to correct for autocorrelation and heteroscedasticity in the data distribution.
We also use the general methods of moment (GMM) regression estimation method. The GMM
method used in the study is the Arellano and Bond (1991) Generalized-Method-of Moments
(GMM) first-difference estimator. The GMM first-difference estimator based on Arellano and
Bond (1991) addresses three relevant econometric issues. One, the presence of unobserved bank-
specific effects, which is eliminated by taking first-differences of all variables; two, the
autoregressive process in the data regarding the behaviour of bank profitability (i.e., the need to
use a lagged dependent variable(s) as an explanatory variable to capture the dynamic nature of
bank profitability); and three, the likely endogeneity of the explanatory variables with the error

term. The estimation results are reported in Section 4.2.
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4. Empirical Results

4.1. Descriptive statistics and correlation

Table 1 reports the descriptive statistics. Table 1 shows that the mean and median values of the
profitability measures are approximately the same except for NIM and NII, while ROE has the
largest standard deviation. Among the explanatory variables, the nonperforming loan (NPL) and

bank concentration (CN) variables have the highest standard deviation.

Table 1: Descriptive Statistics

Statistics ROA ROE NIM NII LD INF FD CD AGDP CN NPL EFF CAR
Mean 2.07 15.91 8.77 40.80 7.75 12.12 12.56 15.98 5.65 40.84 14.82 64.82 15.89
Median 2.09 14.88 7.53 42.12 7.39 11.53 10.86 13.23 6.06 38.88 16.11 64.20 17.50
Maximum 3.26 34.09 16.08 50.61 11.11 29.26 19.40 38.38 15.33 71.09 37.30 81.37 23.40
Minimum 0.22 1.63 5.60 28.82 3.17 5.38 6.07 9.01 -1.62 22.28 2.96 55.68 1.75
Std. Dev. 0.79 7.26 2.59 6.34 1.99 5.37 4.72 7.39 3.42 14.71 9.66 6.25 5.48
Obs 19 19 21 19 21 21 21 21 21 21 18 19 17

Table 3 shows the descriptive statistics of all variables over the 19996 to 2016 period. Variable definition: ROA = after-tax return on assets; ROE = after-tax
return on equity; NII = bank noninterest income to total income ratio; NIM = bank net interest margin; LD = bank lending-deposit spread; EFF = bank cost to
income ratio; CAR = ratio of bank regulatory capital to risk-weighted assets; NPL = ratio of bank non-performing loans to gross loans; CN = bank concentration;
CD = ratio of domestic credit to private sector (% of GDP); FD = ratio of financial system deposits to GDP; INF = inflation.

Table 2 presents the correlation table. We focus on the correlation between the profitability
variables and the financial development variables. The ‘FD’ variable is significant and negatively
correlated with NIM and NII which indicates that a large financial sector is correlated with lower
profit margins and lower non-interest income for banks in Nigeria. The ‘CD’ variable is significant
and negatively correlated with LD which indicates that higher domestic credit to private sector is
associated with a lower lending-to-deposit spread for banks in Nigeria. Generally, the correlations
in the Pearson correlation matrix are low. Also, the variance inflation factor (VIF) reported in the
appendix show low correlations. Most of the variables in each model have a low centered VIF
correlations as their centered VIF is less than 5 while only few variables have a centered VIF

greater than 10 in each model.

15



Ozili and Ndah (2022) Impact of Financial Development on Bank Profitability

Table 2: Pearson Correlation

Variabless ROA ROE NIM NII LD INF FD CD AGDP CN NPL EFF CAR
ROA 1.00

ROE |[0.82*** 1.00
(4.98)

NIM 0.15 0.55** 1.00
(0.55) (2.28)

NII 0.18 032 021 1.00
(0.65) (1.20) (0.74)

LD -0.14  -0.09 -0.01 -0.18  1.00
(-0.51) (-0.32) (-0.02) (-0.65)

INF | 025 039 033 -002 -0.14 1.00
091) (1.49) (1.22) (-0.07) (-0.50)

FD | -0.02 -035 -049*% -0.79% 009 -0.05  1.00
(-0.07) (-1.32) (-1.97) (4.52) (0.32) (-0.18)

CD 0.27 -0.001 -0.36 0.30 -0.58** -0.08 0.21 1.00
(0.98) (-0.01) (-1.34) (1.09) (-2.48) (-0.28) (0.75)

AGDP | 0.21 0.17  0.29 -0.21  -022  0.38 0.03 0.05 1.00
(0.72) (0.63) (1.08) (-0.73) (-0.78) (1.43) (0.12) (0.17)

CN 0.12  -035 -0.68+* -0.13 -0.16 -0.33 0.58% 0.66%** 003 1.00
(042) (-1.32) (-3.26) (-047) (-0.57) (-1.21) (2.50) (3.094) (0.12)

NPL | 005 027 034 0.63% 019 024 -0.82%* -027 007 -0.57* 1.00
0.17) (0.98) (1.27) (2.86) (0.69) (0.88) (-5.12) (-0.98) (0.24) (-2.44)

EFF -0.37 -0.54** -0.35 -0.37 022 027 0.29 -0.26  0.18 021 -0.015 1.00
(-1.42) (-2.26) (-1.31) (-1.39) (0.79) (1.002) (1.06) (-0.95) (0.65) (0.77) (-0.05)

CAR -0.18  -0.02  0.05 0.11  -0.53* -0.372  -0.09 037 -0.07 0.15 -033 -045 1.00
(-0.64) (-0.08) (0.21) (0.41) (-2.17) (-1.38) (-0.32) (1.41) (-0.26) (0.54) (-1.22) (-1.76)

This table reports the correlation matrix. T-statistics are reported in parenthesis. Variable description: ROA = after-tax return on
assets; ROE = after-tax return on equity; NII = bank noninterest income to total income ratio; NIM =bank net interest margin;
LD = bank lending-deposit spread; EFF = bank cost to income ratio; CAR = ratio of bank regulatory capital to risk-weighted
assets; NPL = ratio of bank non-performing loans to gross loans; CN = bank concentration; CD = ratio of domestic credit to
private sector (% of GDP); FD = ratio of financial system deposits to GDP; INF = inflation.
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4.2. Regression Results

The results are presented in the following order. First, we analyze the profitability determinants in
the Nigerian banking sector taking into account only the bank-specific and macroeconomic
profitability determinants. Next, we introduce the financial development variables, to determine
the impact of the level of financial development on banking sector profitability. Next, we analyze
the relationship between financial development and bank profitability in the post-financial crisis
era. In the estimations, we report the results using two estimation techniques: the Newey-West
HAC ordinary least square (OLS) regression estimation and the generalized method of moments
(GMM) regression estimation. The results are considered to be robust if the coefficients remain
significant and report similar coefficient signs in the two estimations. And finally, we estimate the

results using the two-stage least square estimation.
4.2.1. Bank profitability determinants

The regression results are reported in table 3. The CAR coefficient is insignificant in all estimations
except in Column 10 where the CAR coefficient is significant and negatively related to LD in the
OLS estimation in column 10 but is insignificant in the corresponding GMM estimation in column
9. The mixed sign of the coefficient in the OLS and GMM estimations suggest that the result for
CAR is not robust. Also, the insignificance of the CAR coefficient in the OLS and GMM
estimations suggest that higher regulatory capital ratios did not significantly affect bank
profitability in Nigeria. One explanation for this is that higher regulatory capital ratios possibly
have two mixed effects on bank profitability in Nigeria in that higher regulatory capital ratios could
tie down the capital that Nigerian banks could use to issue new loans at higher interest rates to
improve their profitability, or could discourage Nigerian banks from taking excessive risk in their
lending activities (Ozili, 2015). The EFF coefficient reports a negative sign as expected and is
significantly related to ROE in columns 3 and 4. This result is consistent with Zheng et al (2017)
and Ozili (2017a), and supports the prediction that efficient banks have higher profitability (Zheng
et al, 2017; Ozili, 2017a). The NPL coefficient is positive and significantly related to NII in
Column 7 and 8, implying that high non-performing loans leads to high non-interest income. One
explanation for this is that Nigerian banks that expect high nonperforming loans increase their
fees-generating activities in order to generate additional income to augment a shortfall in interest

income arising from increasing nonperforming loans. This explanation is consistent with the
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profitability-diversification hypothesis of Smith et al (2003) who predict that banks will diversify
into activities that generate non-interest income to augment expected shortfalls in interest income
arising from rising nonperforming loans especially in a low interest rate banking environments
(Smith et al, 2003; Bikker and Vervliet, 2018). The AGDP coefficient is insignificant in all
estimations except in column 7. The AGDP coefficient is significant and negatively related to NII
in the GMM estimation in column 7 and is insignificant in the corresponding OLS estimation in
column 8. The INF coefficient is positive and significantly related to ROE and NIM in columns 3,
4, 5 and 6 respectively. This indicates that the Nigerian banking sector experience higher
profitability during inflationary periods. This result is consistent with the findings of Tan and
Floros (2012) who argue that banks will increase the price of banking services and charge high
interest rate on loans — charging interest rates above the inflation rate — in order to earn a higher

profit margin, thereby increasing bank profitability.

Table 3: Bank profitability determinants (without the financial development indicators)

Dependent variable: ROA  Dependent variable: ROE ~ Dependent variable: NIM Dependent variable: NII Dependent variable: LD

@ @) 3 “ ®) (©) Q) ® ® (10)

GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC

Coefficient  Coefficient Coefficient Coefficient Coefficient Coefficient  Coefficient = Coefficient Coefficient Coefficient
(t-statistic) ~ (t-statistic) ~ (t-statistic)  (t-statistic)  (t-statistic)  (t-statistic) (t-statistic) (t-statistic) ~ (t-statistic)  (t-statistic)

C 4.947 9.834%* 79.67%%* 81.44 %% 14.045%* 15.057 49.163%** 50.12] %% 16.982* 19.228%*
(1.32) (2.67) (2.85) (3.38) (1.87) (1.79) (4.04) (2.66) (2.05) (2.25)
CAR 0.040 -0.076 -0.685 -0.254 0.063 0.033 0.208 0.345 -0.197 -0.260*
(0.42) (-1.43) (-1.07) (-1.33) (0.54) (0.25) (0.99) (0.98) (-1.73) (-2.24)
EFF -0.067 -0.111%* -0.964%%* -1.172%* -0.155 -0.166 -0.327* -0.357 -0.064 -0.077
(-1.88) (-2.11) (-3.06) (-3.12) (-1.71) (-1.69) (-1.89) (-1.58) (-0.58) (-0.63)
NPL -0.028%* -0.018 -0.019 0.072 0.056* 0.058 0.484 %% 0.522%%* -0.005 -0.028
(-2.01) (-1.29) (-0.15) (0.45) (1.98) (1.50) (3.49) (3.04) (-0.09) (-0.37)
AGDP 0.004 0.055 -0.026 0.279 0.134 0.136 -0.650%* -0.425 -0.081 -0.113
(0.11) (0.69) (-0.07) (0.48) (1.30) (1.21) (-3.14) (-0.98) (-1.39) (-1.21)
INF 0.105%** 0.053 1.064%** 1.019* 0.164* 0.170* 0.379 0.120 -0.135 -0.136
(2.78) (0.80) .77) (2.03) (2.13) (2.07) (1.39) (0.34) (-1.55) (-1.57)
R? 48.45 44.45 58.92 66.47 46.99 47.79 55.84 60.66 27.51 29.81
Adjusted R? 9.72 45.51 18.77 38.80 -0.09
F-statistic 1.28 3.17 1.65 2.77 0.76
Durbin Watson 2.63 2.58 2.47 1.35 1.43
J statistic 4.34 3.29 1.58 2.98 2.65
Prob.(J-stat) 0.11 0.19 0.45 0.22 0.26
Instrument 8 8 8 8 8

GMM = Arellano-Bond Generalized method of moments. OLS-HAC = Ordinary least square regression with Newey west correction for autocorrelation and
heteroscedasticity. Variable description: ROA = after-tax return on assets; ROE = after-tax return on equity; NII = bank noninterest income to total income ratio; NIM
= bank net interest margin; LD = bank lending-deposit spread; EFF = bank cost to income ratio; CAR = ratio of bank regulatory capital to risk-weighted assets; NPL =
ratio of bank non-performing loans to gross loans; INF = inflation. ***, ** * denote significance at the 1%, 5% and 10% levels.

18



Ozili and Ndah (2022) Impact of Financial Development on Bank Profitability

4.2.2. Effect of financial development on bank profitability

The result is reported in table 4. For the financial development variables, the CD coefficient is
positive and significantly related to profitability (NII) in columns 7 and 8 as expected. This
indicates that domestic credit to private sector (CD) has a significant and positive effect on the
non-interest income of banks in Nigeria. This implies that higher financial development, measured
by domestic credit to private sector as a percentage of GDP, improves the non-interest income of
Nigerian banks. This result supports the findings of Beck et al (2010) and Ayadi et al (2015). On
the other hand, the CD coefficient is negative and significantly related to the lending to deposit
spread (LD) in columns 9 and 10. This indicates that domestic credit to private sector has a
significant negative effect on the lending-to-deposit spread in Nigeria, which is inconsistent with

our prediction.

The FD coefficient is positive and significantly related with LD in columns 9 & 10. This indicates
that a large financial system (FD) has a significant positive effect on the lending-to-deposit spread
in Nigeria, which is consistent with the findings of prior studies (Beck et al, 2010; Zhang et al,
2012; Ogzili, 2019). Also, the FD coefficient is negative and significantly related to NII in columns
7 & 8, and suggests that a large financial system has a significant negative effect on the non-

interest income of banks in Nigeria, which is inconsistent with our prediction.

The CN coefficient is positive and significantly related to NII and LD in column 7, 8, 9 and 10 as
expected. This suggests that higher banking concentration has a significant positive effect on bank
profitability in Nigeria. The positive and significant relationship between CN and NII and LD is
consistent with the expectation that banks in concentrated banking sector can use their oligopolistic
advantage in the market to charge higher fees in order to increase bank profit. (Dietrich and

Wanzenried, 2011; Beck et al, 2006).
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Table 4: Impact of financial development on bank profitability

Dependent variable: ROA

Dependent variable: ROE

Dependent variable: NIM

Dependent variable: NII

Dependent variable: LD

(9] (2) (3) 4) (5) (6) ) (3) &) (10)
GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC
Coefficient  Coefficient Coefficient Coefficient Coefficient Coefficient  Coefficient Coefficient Coefficient  Coefficient
(t-statistic) (t-statistic) (t-statistic) (t-statistic) (t-statistic) (t-statistic) (t-statistic) (t-statistic) (t-statistic) (t-statistic)
C 27.142% 11.449%* 379.312%* 104 4% 10.591 14.172 69.274 %% 68.119%:%* 14.503 %% 12.679%*
(3.87) (2.32) (4.80) (3.19) (1.85) (1.49) (20.11) (11.68) 4.93) (2.84)
CAR -0.118 -0.066 -2.785 -0.144 0.060 -0.012 -0.359%#* -0.330%* 0.039 0.026
(-1.45) (-1.79) (-2.49) (-0.40) (0.26) (-0.05) (-3.92) (-2.78) (0.53) (0.32)
EFF -0.156 -0.175 -1.961%*%** -1.638%* -0.025 -0.036 -0.159* -0.159 -0.304%%* -0.229
(-6.17) (-1.68) (-12.38) (-2.55) (-0.28) (-0.36) (-2.12) (-0.75) (-2.61) (-1.35)
NPL -0.353* 0.007 -4.664%* 0.091 0.022 -0.031 -0.124 -0.107 0.364%* 0.312%
(-3.29) (0.16) (-3.85) (0.21) (0.13) (-0.18) (-1.44) (-0.64) (3.62) (2.34)
CN -0.009 0.071 -0.487 0.448 -0.064 -0.100 0.149%* 0.155* 0.175%: 0.149*
(-0.51) (1.61) (-1.98) (1.51) (-1.14) (-1.18) (3.13) (2.22) (3.66) (2.42)
AGDP -0.032 0.026 -0.447%* 0.169 0.131 0.198 -0.437%* -0.444%* -0.179 -0.159
(-2.42) (0.46) (-3.28) (0.24) (1.04) (1.37) (-3.36) (-3.09) (-1.86) (-1.52)
CD 0.008 -0.070 0.579 -0.805 -0.004 0.054 0.423%:%* 0.394%:* -0.482%#3% -0.449%*
0.27) (-0.91) (1.40) (-1.46) (-0.03) (0.36) 4.19) (2.64) (-5.50) (-4.19)
FD -0.694* -0.041 -9.481%* -0.461 -0.063 -0.078 -1.817%%* -1.765%%* 0.577%%* 0.509*
(-3.50) (-0.58) (-4.49) (-0.76) (-0.20) (-0.28) (-10.28) (-5.33) (3.54) (2.27)
INF 0.117%* 0.151%:* 0.859 1.686%* 0.079 0.011 0.181 0.198 0.102 0.044 3%
4.72) (3.41) (1.81) (3.57) (0.73) (0.06) (1.06) (0.91) (0.78) (0.26)
R? 91.88 68.82 92.57 76.61 62.76 66.25 95.42 95.52 77.10 78.82
Adjusted R? 59.42 18.95 62.83 39.19 13.11 21.26 89.33 89.55 46.57 50.60
F-statistic 1.38 2.05 1.47 15.99 2.79
Durbin Watson 2.90 2.54 2.61 2.37 2.96
J-statistic 2.82 2.76 1.95 2.33 1.65
Prob. (J-stat) 0.24 0.25 0.37 0.44 0.43
Instrument 11 11 11 11 11

GMM = Arellano-Bond Generalized method of moments. OLS-HAC = Ordinary least square regression with Newey west correction for autocorrelation and
heteroscedasticity. Variable description: ROA = after-tax return on assets; ROE = after-tax return on equity; NII = bank noninterest income to total income ratio; NIM =
bank net interest margin; LD = bank lending-deposit spread; EFF = Bank cost to income ratio; CAR = ratio of bank regulatory capital to risk-weighted assets; NPL = ratio
of bank non-performing loans to gross loans; CN = bank concentration; CD = ratio of domestic credit to private sector (% of GDP); FD = ratio of financial system deposits
to GDP; INF = inflation. ***, **_* denote significance at the 1%, 5% and 10% levels.

4.2.3. During financial crisis and the post-financial crisis effect

In this section, we perform some additional analyses to test the impact of financial development
on bank profitability in Nigeria during and after the 2007-2008 global financial crisis. To do this,
we introduced a ‘CRISIS’ binary variable to capture the global financial crisis period. The
‘CRISIS’ binary variable equal ‘1’ for year 2007 and 2008, and zero otherwise. The CRISIS binary
variable is then interacted with the two indicators of financial development: CD and FD. Also, we
introduced a post-financial crisis binary variable ‘PC’ that equal ‘1’ for year 2009, 2010, 2011,
2012, 2013, 2014, 2015 and 2016, and zero otherwise. The PC binary variable is then interacted
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with the two indicators of financial development: CD and FD. The results are reported in tables 5
and 6. As can be seen in table 5, the CRISIS*CD coefficient is not significantly related to
profitability in all the GMM estimations. In the OLS estimations, the CRISIS*CD coefficient is
significantly related to profitability (ROE) in column 4, which suggests that higher domestic credit
to private sector is associated with higher profits to shareholders in the post-crisis era. However,
the conflicting coefficient sign in the GMM and OLS estimation results suggest that the result is

inconclusive.

Table 5: Effect of financial development on bank profitability during the global financial crisis

Dependent variable: ROA Dependent variable: ROE Dependent variable: NIM ~ Dependent variable: NII Dependent variable: LD

() @ 3) “ (6] ) (O] ®) ® (10)

GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC

Coefficient  Coefficient Coefficient Coefficient  Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient
(t-statistic) (t-statistic) (t-statistic) (t-statistic) (t-statistic) ~ (t-statistic)  (t-statistic)  (t-statistic)  (t-statistic)  (t-statistic)

C 13.391 13.39* 139.53#%** 124.84%+** -10.584 19.40 83.547%: 67.58%* 14.8207%** 10.83
(2.19) (2.85) (1.65) (7.35) (-0.07) (1.33) (3.17) (3.85) (4.10) (0.78)
CAR 0.117 -0.160 -1.378 -1.075%* -0.089 0.047 -0.239 -0.393 0.086 -0.016
(0.81) (-2.23) (-0.58) (-3.39) (-0.08) (0.14) (-0.61) (-1.43) (0.71) (-0.07)
EFF -0.159 -0.164 -1.774 -1.539%* 0.223 -0.114 -0.326 -0.132 -0.258 -0.194
(-1.45) (-1.67) (-1.28) (-4.28) (0.14) (-0.85) (-0.75) (-0.42) (-1.98) (-0.75)
NPL -0.128 -0.093 -1.101* -0.967** 0.272 -0.061 -0.288 -0.148 0.296* 0.306
(-1.15) (-2.29) (-2.78) (-4.45) (0.14) (-0.17) (-1.11) (-0.61) (2.64) (1.56)
CN 0.029 0.107 0.081 0.835* -0.216 -0.068 0.182 0.164 0.104 0.142
(0.69) (1.67) (0.12) (2.81) (-0.53) (-0.51) (0.88) (0.82) (1.66) (0.94)
AGDP 0.016 -0.071 0.221 -0.856%** 0.202 0.214 -0.415 -0.496 -0.122 -0.185
(0.18) (-1.18) (0.18) (-6.72) (0.48) (1.84) (-1.57) (-1.57) (-0.72) (-0.84)
CD -0.073 -0.439 -0.749 -4.676%** 0.391 0.063 0.274 0.208 -0.366%* -0.523
(-1.59) (-1.79) (-1.48) (-6.31) (0.27) (0.07) (0.49) (0.17) (-3.17) (-0.64)
FD 0.276 0.632 -2.708 6.535%#* 0.552 -0.435 -2.169%* -1.329 0.441 0.787
(-1.59) (1.51) (-1.08) (6.35) (0.14) (-0.30) (-3.63) (-0.67) (0.27) (0.59)
INF 0.171%%* 0.133 1.842 1.552%* -0.297 0.125 0.327 0.158 -0.008 -0.007
(3.46) (1.73) (5.56) (5.01) (-0.18) (0.58) (0.56) (0.49) (-0.04) (-0.03)
CRISIS -23.056 -13.134 -153.37 -141.16%%* 10.185 1.219 -2.022 -6.933 -4.523 -3.024
(-1.07) (-1.96) (-0.48) (-6.77) (0.29) (0.04) (-0.19) (-0.18) (-0.10) (-0.11)
CRISIS*CD 1.847 0.367 13.236 4.154%* -0.888 0.117 0.426 0.154 -0.083 0.022
(1.19) (1.66) (0.56) 3.37) (-0.19) 0.12) (0.46) 0.13) (-0.47) (0.03)
R? 70.23 84.72 39.95 96.47 -61.86 71.54 95.57 95.64 86.23 79.70
Adjusted R? -28.98 33.79 -1.60 84.71 -4.67 0.04 884.45 84.74 51.83 28.96
F-statistic 1.66 8.20 1.01 8.77 1.57
Durbin 3.13 2.88 2.45 2.40 2.98
Watson
Prob.(J-stat) 0.000 0.23 0.000 0.000 0.000
Instrument 11 11 11 11 11

OLS-HAC = Ordinary least square regression with Newey west correction for autocorrelation and heteroscedasticity. GMM = Generalized method of moments
estimation. The GMM estimator includes the Newey-West correction for autocorrelation and heteroscedasticity. Variable description: ROA = after-tax return on
assets; ROE = after-tax return on equity; NII = Bank noninterest income to total income ratio; NIM = Bank net interest margin; LD = Bank lending-deposit spread;
EFF = Bank cost to income ratio; CAR = ratio of bank regulatory capital to risk-weighted assets; NPL = ratio of bank non-performing loans to gross loans; CN =
Bank concentration; CD = ratio of domestic credit to private sector (% of GDP); FD = ratio of financial system deposits to GDP; INF = Inflation. CRISIS = a dummy
variable that take the value of 1 for 2009 to 2016, and zero otherwise. ***, ** * denote significance at the 1%, 5% and 10% levels
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Next, we analyze the impact of size of the financial system on bank profitability in the post-
financial crisis era. The variable of interest is the PC*FD interaction variable. The result is reported
in table 6. The PC*FD coefficient is not significantly related to profitability in all the GMM and
OLS estimations. Therefore, the results indicate that the size of the financial system does not have
a significant impact on the profitability of the banking sector in Nigeria particularly in the post-

financial crisis period.

Table 6: Effect of financial development on bank profitability in the post-global financial crisis period

Dependent variable: ROA Dependent variable: ROE ~ Dependent variable: NIM Dependent variable: NII Dependent Variable: LD
@ ) 3 “ (5) (0) ) (3) ) (10)
GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC GMM OLS-HAC

Coefficient Coefficient  Coefficient —Coefficient  Coefficient = Coefficient — Coefficient Coefficient  Coefficient  Coefficient
(t-statistic) (t-statistic) ~ (t-statistic)  (t-statistic) (t-statistic)  (t-statistic) (t-statistic) (t-statistic) (t-statistic) (t-statistic)

C 13.390 11.03* 139.53 109.70%* -117.45 18.56* 82.056%* 66.52%:#:% 14.809%** 10.77
(2.19) (3.27) (1.65) (4.78) (-0.05) (2.59) (3.56) (11.87) “4.17) (1.76)
CAR 0.116 -0.121 1.379 -1.071 -1.301 0.066 -0.184 -0.368 0.073 -0.014
(0.81) (-1.43) (0.59) (-1.36) (-0.05) (0.43) (-0.39) (-1.69) (0.59) (-0.09)
EFF -0.159 -0.157 -1.774 -1.438%%* 1.229 -0.104 -0.297 -0.117 -0.261 -0.188
(-1.45) (-1.78) (-1.29) (-4.06) (0.05) (-0.76) (-0.75) (-0.44) (-2.02) (-0.83)
NPL -0.128 -0.028 -1.101 -0.507 1.973 -0.018 -0.310 -0.087 0.305%* 0.323
(-1.15) (-0.39) (-0.65) (-0.94) (0.05) (-0.12) (-1.32) (-0.44) (2.52) (2.12)
CN 0.029 0.099 0.081 0.717 -0.317 -0.116 0.161 0.091 0.107 0.108
(0.69) (1.79) (0.12) (2.10) (-0.10) (-1.15) (0.94) (0.53) (1.83) (0.88)
AGDP 0.016 -0.042 0.221 -0.521 0.112 0.294 -0.421 -0.376 -0.122 -0.131
(0.18) (-1.61) (0.18) (-1.57) (0.05) (1.78) (-1.56) (-1.31) (-0.73) (-0.74)
CD -0.0.73 -0.279 -0.749 -3.367 1.333 0.295 0.296 0.549 -0.367%* -0.387
(-1.59) (-2.22) (-1.47) (-2.07) (0.06) (1.72) (0.58) (1.47) (-3.27) (-1.42)
FD -0.277 0.353 -0.749 4.648 4.037 -0.735 -2.196%* -1.762* 0.456* 0.633
(-1.59) (1.59) (-1.48) (1.44) (0.05) (-1.41) (-3.91) (-2.69) (2.54) (1.18)
INF 0.171%%* 0.157 1.842 1.453%* -1.322 0.058 0.313 0.054 -0.008 -0.064
(3.46) (1.48) (1.94) (3.24) (-0.05) (0.34) (0.56) (0.11) (-0.04) (-0.19)
PC -149.98 -25.70%* -106.26 -179.68* 873.28 35.075 -79.471 45.865 21.367 -25.119
(-1.17) (-2.48) (-0.53) (-3.11) (0.06) (1.82) (-0.45) (0.82) (-0.56) (-0.63)
PC*FD 8.869 1.199 63.534 6.761 -52.653 -1.613 4.876 -2.564 -1.056 -1.468
(1.19) (1.94) (0.55) (1.56) (-0.05) (-1.56) 0.47) (-0.85) (-0.48) (-0.70)
R? 70.23 87.82 39.95 93.47 -18.96 75.06 95.79 96.45 86.56 82.04
Adj. R? -28.98 47.22 -1.60 71.71 -68.87 12.71 85.28 87.56 52.98 37.15
F-statistic 2.16 4.29 1.20 10.85 1.83
Durbin 3.39 2.84 2.96 2.40 3.14
Watson
Prob(J-stat) 0.000 0.000 0.000 0.000 0.000
Instrument 11 11 11 11 11

OLS-HAC = Ordinary least square regression with Newey west correction for autocorrelation and heteroscedasticity. GMM = Generalized method of moments estimation.
The GMM estimator includes the Newey-West correction for autocorrelation and heteroscedasticity. Variable description: ROA = after-tax return on assets; ROE = after-
tax return on equity; NII = Bank noninterest income to total income ratio; NIM = Bank net interest margin; LD = Bank lending-deposit spread; EFF = Bank cost to income
ratio; CAR = ratio of bank regulatory capital to risk-weighted assets; NPL = ratio of bank non-performing loans to gross loans; CN = Bank concentration; CD = ratio of
domestic credit to private sector (% of GDP); FD = ratio of financial system deposits to GDP; INF = Inflation. ***, ** * denote significance at the 1%, 5% and 10%
levels
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4.2.4. Robustness checks

Although the GMM estimations already control for endogeneity problems, we perform an
additional robustness test to control for any other endogeneity problems. Endogeneity problems
may arise from reverse causality and omitted variables. To address this issue, we estimated a two-
stage least squares regression (2SLS) with instrumental variables. The instruments used in the two-
stage least square regression estimation are: CAR, EFF, NPL, AGDP, INF, CN, one-year lagged
CD, two-year lagged CD, one-year lagged FD and two-year lagged FD. The results are reported
in table 7. The results show that CD coefficient is not significantly related to NII or LD. This
suggests that the earlier result is not robust to alternative estimations. Meanwhile, the FD
coefficient is negatively related to NII in column 4, which confirms our earlier result in table 4,
and suggest that the result is robust after controlling for endogeneity. The result indicates that

greater financial development is associated with fewer non-interest income for Nigerian banks.

Table 7: Further robustness test: Two-stage least square estimation with instrumental variables

(1) ) 3) ) S)

Dependent Dependent Dependent Dependent Dependent

Variable: ROA Variable: ROE Variable: NIM  Variable: NII Variable: LD

Coefficient Coefficient Coefficient Coefficient Coefficient

(t-statistic) (t-statistic) (t-statistic) (t-statistic) (t-statistic)
C 12.050%%* 110.05%%* 12.842 68.272%** 13.846
(2.73) (3.04) (1.54) (7.30) (1.89)

CAR -0.073 -0.195 0.069 -0.339 -0.041
(-0.96) (-0.31) (0.35) (-1.51) (-0.23)
EFF -0.175%* -1.664%* -0.109 -0.152 -0.173
(-2.45) (-2.84) (-0.66) (-0.81) (-1.19)
NPL -0.004 -0.009 0.081 -0.119 0.224
(-0.06) (-0.02) 0.41) (-0.53) (1.28)
CN 0.074 0.489 -0.017 0.146 0.097
(1.62) (1.31) (-0.15) (1.10) (0.94)
AGDP 0.027 0.172 0.168 -0.441%* -0.138
(0.38) (0.29) (0.96) (-2.26) (-0.91)
CD -0.074 -0.873 -0.102 0.409 -0.344
(-0.87) (-1.24) (-0.47) (1.71) (-1.84)
FD -0.069 -0.696 0.038 -1.779%** 0.392
(-0.50) (-0.62) (0.12) (-4.88) (1.38)
INF 0.155 1.745* 0.114 0.188 -0.025
(1.65) (2.26) (0.51) (0.75) (-0.13)
R? 68.47 76.26 59.69 95.55 76.77
Adjusted R? 18.04 38.29 59.64 89.54 45.81
F-statistic 1.38 2.07 1.24 15.85 1.76
Durbin Watson 2.89 2.48 2.92 2.33 2.38
J-statistic 2.20 1.16 1.53 4.09 4.19
Prob. (J-stat) 0.37 0.22 0.46 0.13 0.12
Instrument rank 11 11 11 11 11
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Regression is estimated using two-stage least square estimation with instrumental variables for robustness test.
ROA = after-tax return on assets; ROE = after-tax return on equity; NII = Bank noninterest income to total
income ratio; NIM = Bank net interest margin; LD = Bank lending-deposit spread; EFF = Bank cost to income
ratio; CAR = ratio of bank regulatory capital to risk-weighted assets; NPL = ratio of bank non-performing
loans to gross loans; CN = Bank concentration; CD = ratio of domestic credit to private sector (% of GDP); FD
= ratio of financial system deposits to GDP; INF = Inflation. ***, ** * denote significance at the 1%, 5% and
10% levels

5. Conclusion

The paper investigated the impact of financial development on bank profitability in Nigeria after
controlling for bank-specific and macroeconomic factors. The study used several profitability and
financial development indicators. The findings revealed that the size of the financial system is
inversely related to the non-interest income of banks in Nigeria. In other words, higher financial
system deposits to GDP depresses the non-interest income of Nigerian banks. Additionally, we
find that bank concentration, nonperforming loans, cost efficiency and the level of inflation are
significant determinants of bank profitability in Nigeria. Overall, the results show that the size of
the financial system, a proxy for financial development, is a significant determinant of bank
profitability, and more precisely, non-interest income. Our study does not explore the mechanisms

through which this happens.

One implication of the findings for regulators is that regulators may need to formulate market-
enabling policies that encourage new banks to emerge in the banking industry. The entry of new
banks can increase financial system deposits and credit supply for economic growth. Regulators
also need to understand the role of Nigerian banks in promoting financial development, and find
ways to collaborate with banks towards greater financial sector development. Another implication
of the findings for asset managers is that asset managers will need to take into account the
prevailing level of financial development, particularly the size of the financial system, in their asset
pricing and investment decisions. This will ensure that investors get value for their investments in
Nigeria. The financial implication of the study is that the level of financial development in Nigeria
can improve the finance-growth linkages in Nigeria through the efficient allocation of credit and

capital to crucial sectors of the Nigerian economy to spur growth in those sectors.
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Future studies should explore the relationship between bank profitability and financial
development using other measures of financial development. Future research can also examine
other channels through which financial development affects bank profitability. Future studies can
explore how the econometric methodology used in this study can be adapted to other developed
economies where the levels of financial development are already high. Future studies can also
explore whether the dynamics between financial development and bank profitability differ for
Islamic banks and conventional banks in Nigeria. Finally, the effect of financial development is
likely to occur beyond the banking industry; therefore, future studies can investigate the effect of

financial development on the profitability of non-bank financial institutions.
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APPENDIX

Appendix 1

Appendix 1: Variable definition, description and source

Variabl | Indicator Name Description Source

es

FD Financial system Demand, time and saving deposits in Global Financial development
deposits to GDP (%) | deposit money banks and other financial indicators World Bank database

institutions as a share of GDP

CDh Domestic credit to Domestic credit to private sector refers to World Development Indicators
private sector (% of financial resources provided to the private | (WDI), World Bank
GDP) sector, such as through loans, purchases of

non-equity securities, and trade credits and
other accounts receivable, that establish a
claim for repayment.

CAR Bank regulatory Measured as the ratio of a bank’s core tier | Global Financial development
capital to risk- 1 capital to its total risk-weighted assets. indicators World Bank database
weighted assets (%)

NPL Bank nonperforming | Measured as nonperforming loans divided | Global Financial development
loans to gross loans by gross loan indicators World Bank database
(%)

NII Bank noninterest Total fee income (including commission Bankscope
income to total and other non-interest income) divided by
income (%) total income

NIM Bank net interest Net interest margin (NIM) is the difference | Bankscope
margin (%) between the interest income generated by

banks or other financial institutions and the
amount of interest paid out to their lenders
(for example, deposits), divided by to the
amount of their (interest-earning) assets.

LD Bank lending-deposit | Difference between lending rate and Global Financial development
spread deposit rate. indicators World Bank database

EFF Bank cost to income It shows a bank's costs in relation to its Bankscope
ratio (%) income. It is measured as total operating

costs (administrative and fixed costs, such
as salaries and property expenses, but not
bad debts that have been written off)
divided by operating income.
CN Bank concentration the ratio of the combined market shares of | Bankscope

(%)

a given number of firms to the whole
market size
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Appendix 2

Variance Inflation Factors (NIM dependent variable)
Date: 10/24/21 Time: 06:38

Sample: 1996 2016

Included observations: 17

Coefficient Uncentered Centered

Variable Variance VIF VIF

C 39.90456 283.6984 NA
CAR 0.015576 31.10180 3.135527
CD 0.153071 164.2696 15.81840
CN 0.003795 44.76268 4.685276
EFF 0.006943 198.6717 2.607498
FD 0.101181 149.4244 13.24642
GDP 0.015431 5.160435 1.441420
INF 0.016322 16.21225 1.433598
NPL 0.007812 17.82935 5.082190

Appendix 3

Variance Inflation Factors (NII dependent variables)
Date: 10/24/21 Time: 06:36

Sample: 1996 2016

Included observations: 17

Coefficient Uncentered Centered

Variable Variance VIF VIF

C 82.58568 283.6984 NA
CAR 0.032236 31.10180 3.135527
CD 0.316792 164.2696 15.81840
CN 0.007855 44.76268 4.685276
EFF 0.014370 198.6717 2.607498
FD 0.209402 149.4244 13.24642
GDP 0.031937 5.160435 1.441420
INF 0.033779 16.21225 1.433598
NPL 0.016167 17.82935 5.082190
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Appendix 4

Variance Inflation Factors (LD dependent variable)
Date: 10/24/21 Time: 06:36

Sample: 1996 2016

Included observations: 17

Coefficient Uncentered Centered

Variable Variance VIF VIF

C 49.36508 283.6984 NA
CAR 0.019269 31.10180 3.135527
CD 0.189360 164.2696 15.81840
CN 0.004695 44.76268 4.685276
EFF 0.008589 198.6717 2.607498
FD 0.125169 149.4244 13.24642
GDP 0.019090 5.160435 1.441420
INF 0.020191 16.21225 1.433598
NPL 0.009664 17.82935 5.082190

Appendix 5

Variance Inflation Factors (ROA dependent variable)
Date: 10/24/21 Time: 06:35

Sample: 1996 2016

Included observations: 17

Coefficient Uncentered Centered

Variable Variance VIF VIF

C 66.63232 283.6984 NA
CAR 0.026009 31.10180 3.135527
CD 0.255596 164.2696 15.81840
CN 0.006337 44.76268 4.685276
EFF 0.011594 198.6717 2.607498
FD 0.168951 149.4244 13.24642
GDP 0.025767 5.160435 1.441420
INF 0.027254 16.21225 1.433598
NPL 0.013044 17.82935 5.082190
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Appendix 6

Variance Inflation Factors (ROE dependent variable)
Date: 10/24/21 Time: 06:33

Sample: 1996 2016

Included observations: 17

Coefficient Uncentered Centered

Variable Variance VIF VIF

C 839.8365 283.6984 NA
CAR 0.327818 31.10180 3.135527
CD 3.221543 164.2696 15.81840
CN 0.079875 44.76268 4.685276
EFF 0.146129 198.6717 2.607498
FD 2.129470 149.4244 13.24642
GDP 0.324771 5.160435 1.441420
INF 0.343505 16.21225 1.433598
NPL 0.164411 17.82935 5.082190
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